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1$0/�.1�) ���0 1$02���" 03.!� ��"�

‘‘ �! 2 *  � $!�120" �." / ����1 #� ��. 03.!� �� .�.��+!�1�"  ����."� �! /�.��2 #�0
2�" �! 1/ ��0" 2 #"�  *2&" +120 �. �.2.��� #� � �0" 0��.�  � /#�.2)2�20" 2�" 20$� � ��."

1��0!. �.� 2� �� ! *� �. �0!���� #�� � �� � $!�120" 3.�2�� �2.� 2�� 0�1.�&�� �.� 2��
0�.�&�� 3&��" �voice input and output) )�&" 1#��.��0� 12 Star Trek�.� .�.��� #� �.

�� ! *� �. 0��2#�$�� #� 3#1��� �! 3 !��� #�.�)!0#1� $&!�" ����� ü��.� �!.��.2���
0�����/#� �. 2 #"  /��0� �.�0�" 10 2�2 �. � � ��2�..’’ (Janet Ho, Vice President of
Engineering, Kor Team International and Gabriel Groner, President, Insight Solutions, “Speech
Recognition in a hospital bedside charting system”, 1994, p.47).

� �!&2.!$��)" �)� " � #  � $!�120" 12!�3 �2.� 12 � �2�� Star Trek0��.� )2� .#2)
0��.� 2 � �./��) � �2�� .�.��+!�1�"  ����." � # ��&!�� #�� þ 20$� � ��. 2�"
.�.��+!�1�"  ����." 12� /0�.02�. 2 # ¶�� �.!.���0� .�)�.�!�� $&!�" �. /�.��20� ��� � 

2#� � ����� #�)/0���. .����0��/!.1�"�

‘‘ þ .� !� �. �0!����0� .�) 2 #�)/0���. .#2) �. 2� 3�!0� 12 1��0� )� # �.�+" �.
�./��0� ��� � " �! " 2 PC � 2 workstation 2 # �.� #��!$0� 0�0� ��. ���!)3&� � �. �� !0� �.

�0�� ©+�&!��& �&" �. 2 $0�!�12+ .#2)� +�&!��& �&" �0�2 #!�0� �0 .#2� 2� ��. 03.!� ���
.�)�� �� .� � 2� �!�� 12 �.!0��)� /0� �$& $!�1�� � ��10� .#2� 2�� 03.!� ��.’’ (Michael
Krajner, Manager of the Speech Group, BBN, Industry Leaders Panel, Advanced Speech
Applications and Technologies Conference ’94).

� 1$0/�.1�)" 0�)" 2�2 � # �! 2*� # �standard) .� 20�0� 1� �) 2�" �� ��$.��."� .� �.�
��� �0" .�) 2�"  #1�+/0�" .!$�" 2 # �0!� !�� �2.� .�) 2 � #�0�10!$)�0� .��!+��� 
�.!�� �2.� ò&" )2 # ��. 2#� � ����� #�)/0���. �.! #1�.120� �.� ���0� 0#!�&" .� /0�2)

2 � �2�� Star Trek �. #3�12.2.�� �� /0 03.!� �0�"� � # �! 1.!2 *� 2�� .�.��+!�1�
 ����." 12. 1#12��.2� 2 #" &" ��1 0�2#�&1�.1� *� 0��/�+� �2." �. �! 1/+1 #� ��2� .�)

2�� .*!. 2 # Star Trek, 0�/0$ ���&" �. 1#�0$�1 #� �. �.!�� #� 0����+" 1$0/�.1���. �.�
�1$��.  � ���!&���. 1#12��.2.� )�&" .� 2#�+�02.� �.� 12 .�)� #� �.!�/0���.�

��. 02.�!�. � � # /���020 ��. 0�0������ 1*12��. .#2 �.2�1� * �!.30� #� .� 3�1�10
�. �! 1��10� 2�� .�.��+!�1�  ����." &" /0#20!0* � interface 12 �! ')� 2�"� �! 1/ �+�2."

�0 2 � 2!)� .#2) �. 0��1$*10� 2�� high-tech 3*1� 2 #� ü���0�.� ��. 2 1� �) .#2) 2��
20$� � ��. ��." ���!�2�" 02.�!�."� 2�"  � �." 2 0�.!2+�0� .�) 2 $!�12� 1*12��.

.�.��+!�1�"  ����." 0�$0 03.!� 120� 0��2#$+" 10 0#!0�. ����.�. 03.!� �+� �.�
�0!��.��)�2&�  ����."� þ  ����. �. 03.!�)� �2.� 10 ��. 1#1�0#� 0�1)/ #� �  � �.

�� ! *10 0�20 �. �!.2�20 � �2� 12 12)�.� 0�20 �. 12�!��02.� 12 PC 2 # $!�12�� �)� � #
.����1.� �. �.� !�1 #� .#12�!� 2 � 2!)� �0 2 �  � � �. ��!0�0 �. $!�1�� � ���0� �

 ����.� ò�." !0�)!20! � # / ���.10 2 1*12��. 0�*���10 2 �! ')� .��� �!��0 2��
.�.��+!�1�  ����." �! ����.2���� �!�� �2�" 2�� &" .�.��)��12� �.� .�+!��� 20$� � ��.� þ

02.�!�. 1#�3+��10 �.�� $&!�" �. ���0� �.��� 0#�*�� ��. 2�� .� 2#$�. 2 # interface ����."
�. �0�2 #!��10� 0�.!�+"� .�1������0 .�.� #3�1���� )2.�  !0�)!20! .��30!0 )2� �  ����.

0�$0 .�.�2#$�0� .�) ��� �. ���� 02.�!�.�
ù�  � 0!0#��2�" 2�" 02.�!�." � 0�$.� �.2.� �10� 2� 3*1� 2�" .�.��+!�1�"  ����." �.�

0�$.� 0����0� 2 #" .��!+��� #" �.!�� �20"� +120 �. �! �.2.��� #� 2 #" 0�.��.�2�� *"
2!)� #" �0 2 #"  � � #" �. �� ! *10 �. $!�1�� � ���0� 2 interface  ����."� �. 0�$.�

.�.��&!�10� 2�� ���� 2 # �! ����.2 "� �� $!�120" .#2 * 2 # 0�.!2+�0� # .�) 2 �  ����2�
1#12��.2 " �. ��!0�0 �. 0�3&� *� 2�" 0�2 ��" �!.2+�2." 2 ���!)3&� 2 � �* ��. ��21.

�.�!�� .�) 2 12)�. 2 #"� 0�+ .#2 � $!�1�� � ��1.� 2 1*12��. �0 2 ���!)3&� �.
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�!�1�02.� 12 PC, 1$0/)� /* �)/�. �.�!��� �2�" �0!�11)20!0" �0!��2+10�"� .� 12�10�"

���!)20!0" 2&� /* � /�+� 0��$�12. 0��!0�� #� 2�� ��.�)2�2. 2&� .��!+�&� �� 2&�
1#1�0#+� 0��� ��&��." 2 # Star Trek) �. �.2.�  *� 2��  ����.� û#12#$+"� )�&"� �

20$� � ��. 2&� ���! 3+�&� �.� 2�" .�.��+!�1�"  ����." 2�" /0�.02�." �." .�2��.����02.�
.�� 1��0�&20" /�.3 !�" 12 1��. 3&��" �.� 12 � �! 1�.��.�)�0� �)!#� � �.�+" 2 

���!)3&� .� �.�!*�02.� .�) 2 12)�. 2 #  ����2�� ù#2�"  � .� ���10�" .�) 2 .!$��)
1��.  ����." 0��/! *� �.2.�#2��� 12�� .�!��0�. 0�)" 1#12��.2 " .�.��+!�1�"  ����."�

ò�. .�)�� 13���. � # /�.�!�$���0 .�) 2�� 02.�!�. � �2.� 2 ��0*�. 2 # ©û0�
030#!����0 0/+�ª� þ 02.�!�. � .��)�10 )2�  � �0!�11)20! � ���!&� � /0 /�.$&!�� #� 12��

.� 2���1� 2 #" ��. ��. �! ')� 2�" 1#��12+10" � # 2 .�.!2�� #� �.� 2�" 02.�!�0" � # �$ #�
�.2.1�0#�10� ���0 ��. .�) .#2�"� �0 �0!��2&1� $.����" .�)/ 1�"  � �.1/�� 20 .�) 2�"

1#��12+10" �.� �/�.�20!. 2 # user-interface, #� �.����02.� � .� / $�  �)���! # 2 #
�! ')�2 " 1#� �����

õ�&"� � .�.��+!�1�  ����."  30��0� �. �! 13�!0� ��0 �0�2��.2. ��!.� 2�" .���"
�.�� 2 ��."�

µµ
��!$ #� ��0 �0�2��.2. �.� �0� �0�2��.2. )1 � .3 !� 2�� 03.!� �� 2�" 20$� � ��."

2�"  ����." 12�" .��!+���0" /�0�.3�" �interfaces). ü��.� � �* 1��.�2��) �. ��&!��0�" 2 #"
�)� #" ��. 2 #"  � � #" $!�1�� � �0�" 2�� .�.��+!�1�  ����."� )�&" �.� �. �� !0�" �. 2 #"

0�3!�10�" �.2�� !��.2���.’’ (Bruce Balentine, Human Factors Specialist, Scott Instruments
[Currently Voice Control Systems, Inc.], Goodlistener Cookbook, 1992, p.47).

�� �.!��02! � .#2 � .�.�2 *� �.2.�)�1� 2�" 20$� � ��."� 2 # �!� # � # �!)�0�2.� �.

0��20��10� � 03.!� ��� �.� 2&� �/�.�20! 2�2&� 2&� .��!+�&� � # �. 2� $!�1�� � ��1 #��

         �� �� .��!+��� � �.!�� �20" �Human factors)

þ .�.��+!�1�  ����." �� !0� �. �! 1/+10� 10 ��. 03.!� �� � ��. �! ')� �0�.�*20!�
$!�1��)2�2.� 0#$!�12�. �.� 3#1��)2�2.� �! 13�!0� /#�.2)2�2. $0�!�1� * .�.��.����� .�)

2� $!�1� 2&� $0!�+�� .�01)20! ��0�$ 2 # �! 1&��� * �0!����� �2 " 12. �2 �. �0 0�/���"
 �2���" �.� ����2���" .����0"� 2.#2)$! � ��0�$ 2&� /�.3)!&� 0�.!2���2&� 0�)"

0� ���1� *� �0�&��� �)12 " �.� �0�.�*20!� .� / 2��)2�2.� �0 /0/ ���. 2. ��0 �0�2��.2.
.#2�� �.�+" �.� ���. 0��1 # 1��.�2���

‘‘ 0��.� � ���) �¶ .�.!&2�)�.120 ��. � � �)� �  ����. /0� 0��.� �0!�11)20! /�./0/ ����

12�� �!���« ��. �! 3.��" .���2�1� 0��.� )2� � 20$� � ��. /0� �$0� .�)�� �! .$�0� 12 
�.��) � # $!0���02.� �! �0���� # �. �! 13�!0� 2�� .�.�2 *�0�� .�)/ 1� ��. �.����"

03.!� ��" 10 ��. .�2.�&��12��) �)12 "� ò�. ��� ���.�) 0�/0$)�0� � )�&"� 0��.� )2�  �
#��!$ #10" /#�.2)2�20" 2�" .�.��+!�1�"  ����." /0� �$ #� .�)�� .�.�2#$�0� 0�.!�+"�

0�.�2�." 2�" �0�&����" �.2.�)�1�" 2&� .�.�2�10&� � # �. �!��0� �. ���!0� ��. 0��2#$���� 
interface ����."�’’ (Bob Damper and Gragam Leedham, “Human Factors”, 1992, p.261).

þ .�0�.!��" �.2.�)�1� �����0� .�) � ���" .�2�0"� �02.�* 2&�  � �&��

• þ 0�����" 0� ��0�&1� 2&� 03.!� ��&� �developers)�0 2� 1$02��� 20$� � ��..
• þ 0�����" 0� ��0�&1� 2&� $!�12+� �0 2� 1$02��� 20$� � ��.�

• �� 2.$*2.20" .��.��" � # 1#��.�� #� 12�� 0�� !��� 20$� � ��. 2�" .�.��+!�1�"
 ����."�

• þ $!�1� 2�" .�.��+!�1�"  ����." 10 �� #" 2*� #" 1#12���2&�� )�&" 0��.� 2.

�.2.�.�&2��� �! ')�2.�



	ù �üûÿùü-ù���+þ� 	
� ASRs 10

ù�¶ )�. 2. �.!.���& 0��.� �! 3.��" )2� � .���2#�� 2�2 �&� 03.!� �+� .� 20�0�
�!)���1�� �� 1$02��� �� � �0 2�� .�.��+!�1�  ����." 0�� !�� � .�2��!)1&� � �� ! *� �.

&30��� *� 2. ����12. .�) 2. �.���.2. � # �.�!� #� .�) 2 #" ��� #"� �$ �2." �.2� � # )2��

‘‘ ���0 3 !� � # 0�1��02.� ��. ��. 20$� � ��. 12 #" .��!+� #"� 0��.� ./*�.2 �.
�! ��03� *�  � .�2�/!�10�"� 	 �)� � # �� !0� �. �! ��03�0� 0��.� )2� 1�� #!. �. ��� #�

��2� .�!)��0�2 �¶¶ (Judith Tschirgi, Director Services and Speech Technology, AT & T
Network Systems, Personal Communication, 1994).

þ �!)���1� 0�2 ���02.� 12 0��"� �. 012��10� �.�0�" 2 0�/�.3�! � 2 # �!&2.!$��� 12.

��$.���� ��2��.2. � ���&" �¶ .1$ ���0� �0 2 #" .��!+��� #" �.!�� �20" 1.� �. 0��.�
.1#1$�2�12 � �0 2. #�)� ��. 12�/�. 2 # 1$0/�.1� *�

‘‘ õ�&"� .�)�� �.�  � �� .���" .� 3�10�" � # 1$02�� �2.� �0 2 #" .��!+��� #"

�.!�� �20" 1#���&" 0��0!��$ #� 1#����.1� *"� ü��1�"� .�)�� �.� 2. �� � ��� 13���.2.
�0�2 #!� *� .�! �12���� ù�) 2� 12���� � #  � $!�120" 1#�.�2 *� �!)1�02. �! ����.2. ��

0��0#!�� �2.�� 0��.2.�0�� #� �!�� !. 2��  � �./�� 20 $!�1� 0�)" 1#12��.2 "� 0�2)" �� .�
.�.���� �2.� �. 2 $!�1�� � ��1 #�.’’ (Martha Lindeman, President, Users First, “How to
design “caller friendly” applications”, 1993, p.16).

� 1&12)" $0�!�1�)" 2&� .��!+���&� �.!.�)�2&� �! 1.#���0� 2�� ���.�)2�2.
0��2#$�." 0�)" 1#12��.2 "� �0�+� �2." 2.#2)$! �. 2 �)12 " .�) 2�� 2! � � ��1� 0�)"

1#12��.2 " � # �$0� �/� .�.�2#$�0��

��!$ #� /��3 ! � 2!)� � ��. �. 0��20#$�0�  1$0/�.1�)" 2&� .��!+���&�

�.!.�)�2&�� õ� �� )�&"� �0!��.���� #� 2�� �.2.�)�1��

• 	�" /*�.��"� 2&� �0!� !�1�+� �.� 2�" 3*1�" 2�" 20$� � ��." .�.��+!�1�"
 ����."�

• 	&� 12)$&� �.� 2�" / ��" 2 # �!� # �task).
• 	&� .��!+�&� � # �!)�0�2.� �. $!�1�� � ��1 #� 2 1*12��.�

	 �0�.�*20! ��! " 2 # ����� # .#2 * �.2.����02.� �0 2 �!+2 ��2��.� 	. /* 
0�)�0�. 0��.� 120�� 1#�/0/0���. �0 2 �!+2 � ú����.  �)���!. �$ #� �!.320� 1$02��� �0 2 

��2��. 2&� .��!+���&� �.!.�)�2&�� �� .�)� #�0" �.!��!.3 � /0� 0��$0�! *� �.
0�.�2��1 #�  �)���! 2 �0/� � �! 13�! #� )�&" ��� �0" �.1���" �.20#�#�2�!�0" �!.���"

�.� ��2 #� .!�02� ���.2. �! " �! ����.2�1�)�

��� �.2.�)�1� 2 # �!� #

�� .�2��0��0��� � 12)$ � 0�)" �!� # 03.!�)� �2.� 0�2)" 2&� 1#12���2&� � #
/��� #!� *�2.� ��. 2�� #� � ��1� 2 # �.� .�.��+�2.� 12 � 2!)� �0 2 �  � � / �0�2.� 2 

1*12��.� 2��  !���&1� 2&� #� ��!�&�� 2�" 1#��12+10" 0�1)/ #�0�)/ # �.� 2�� 0��� ��&��.
�0 2 #" .��!+� #" � # $0�!�� �2.� 2 1*12��.� �� /��3 !0" )%0�" 2�" .!$���" 1*���%�" 2 #

1#12��.2 " �02.3!�� �2.� 12�� � !0�. 10 1$0/�.12���" �! /�.�!.3�" �.� �.2.1�0#.12���"
�0�2 ��!0�0"�

�� 12)$ � 0�)" �!� # /�.� !3+� #� 2. �.1��� $.!.�2�!�12��� 2 # .��!+��� #
interface� �02.�* 2&�  � �&� 1#��.2.��� �2.��

• þ ���! 3 !�. � # �. �!��0� �. ���0� 2 1*12��. .�) 2 $!�12�

• þ ���! 3 !�. � # �. / �0� 12 $!�12�
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• �� 0��� ��" � # �. �! 13�! �2.� 12 #" $!�120" 12. /��3 !. 1��0�. 2�"

.����0��/!.1�"� �.�+" �.�  � �! 20!.�)2�2�" 2 #"

• þ �.2������ 2 � ��2�1� 2�" 1#1�0#�" 0�1)/ #

• �� � !3�" 2 # $0�!�1� * 13.���2&�

• �� 1#��12+10" 2 # Interface

ù#2�"  � )%0�" 0�)" �!� #� �.�� �0 ��� �0" ���0"� 3��2!�! �2.� �� 0��0�2�� �2.� 12��
� !0�.� �0 ��1� 2. 12 �$0�. � # .3 ! *� 2 #" .��!+� #" � # �!)�0�2.� �. $0�!�12 *� 2 

1*12��.� �� 0�/0$)�0�0" .��.��"� �0 2� 10�!� 2 #"� #3�12.�2.� .#12�!) ��0�$ � �! �0���� #
�. ��12 � ���0� �.2� �)1 �! �� #� 2�� ��01� �.� .� / 2��� ��.� � ��1� 2&� 12)$&� 2 #

�!� #�

‘‘ ù!$��� $!�1�� � ��1.�0 ��. ©�.��0!�ª �.� ©�.�.!�ª 3&�� ��. 2�� 0�3+��1� 2&�
0!&2.� �!�10&�� 0�0�/� �0&!�1.�0 )2� ��2� 2�2 � �. �2.� �.�.�1��2 �.� �0!�11)20! 

.��!+��� � õ�&"  � $!�120" .�2�/!.1.� �0 3�#.!�0"� 
" 0� 2 *2 # .� 3.1�1.�0 �.
/�.2#�+1 #�0 2�" 0!&2.� �!�10�" �." �0 ���)20! 3����) 2!)� � �0!�11)20! 012�.1��� )�&"�

12�� 0���!!#�1� 2&� $!�12+� �. �! 3�! #� 2�" ��2 *�0�0" ���0�"�¶¶ (Robert Perdue,
Supervisor, AT & T Bell Laboratories, Personal communication, 1994).

�� /* �*!�0" 0��/�+�0�" 2�" �.2.�)�1�" 0�)" �!� # 0��.� �. �.� !�120� �.2� �)1 �

.�.��+!�1�  ����." 0��.� �.2������ ��. 2 1#��0�!���� �!� �.� .� �.� �0 � �. � !3� �.
�!��0� �. 03.!� 120�� �0 �0����" �!.���"� 0�0��0"  � �0!��2+10�" � # .�.�2 *� .� ��0�12���

�! 1��&1� 2 # .2)� # 12�� .� #12��� 0�1 / �auditory input) /0� .� 20� *� �/.����"
#� %�3�0" ��. 03.!� �� 2�" .�.��+!�1�"  ����."� �.!�/0���. ��." 2�2 �." �0!��2&1�"

.� 20� *�  � 0��� ��&��0" ��. 2 � ��0�$ 2�" 0�.�!�." �#�� 3 !�."� � ��0�$ " 2�" 0�.�!�."
�#�� 3 !�." 0��.� ��. .!�02� %#$ 3�)!. 0!�.1�.� � # .�.�20� 2�� �! 10�2���

�.!.� � *��1� � ��.��+� 2.#2)$! �&� 1#�/�.���0&� ��1& 0�)" 0��)!#� # �.�.�� *� 
"
0� 2 *2 #� � 0��.�/0#1� 2&� 0�0��2+� 0�.�!�." �#�� 3 !�." .� 20�0� �/.���) #� %�3� ��.

2�� .�.��+!�1�  ����."� .� �.� �.!./)�&"� � 3*1� 2 # �!� # /0� �! 13�!02.� ��. ��2�
2�2 � � ù� �.� �$ #� .�.�2#$�0� � �#�!���. 1#12��.2. .�.��+!�1�"  ����." ��. 2��

0��.�/0#1� 2&� 0�0��2+�� 0� 2 *2 �" 2 �)� 1*12��. � # 1$0/��12��0 ��. 03.!� �� 10
�!.��.2���" 0��� ��&��0" 0���$ # 2�" 0�.�!�." �#�� 3 !�." �2.� .#2) 2�" BBN. þ
�! 1����1� � # 0��$0�!����0 .�) 2 #" 0��12�� ��" 2�"� � 0�����2!&1� /��./� 12. �*!�.
1��0�. ��." 1#��2�1�" �gisting), 0��.� � � �./��� �.2������ ��. 2 1#��0�!���� �!� �

�.�+" � 3�� 1 3�. 12��  � �. 12�!��02.� 0��/�+�0� 2� ���!)20!� /#�.2� �.!���.1� �non-
intrusive)� �2)$ " 2 # 1#12��.2 " .#2 * 0��.� � .�.��+!�1� �.� � 0�.�&�� ���! 3 !�+�

.�) 2�" 0��� ��&��0" 0���$ # 2�" 0�.�!�." �#�� 3 !�." $&!�" �. �! �.�0�2.� 0����.1�
12 #" 0� �)�& /��� � #"� �� 1#�/�.�0�)�0� � �.2¶  #1�. .��  *� ���!&" 2�� *�.!�� 2 #

1#12��.2 "� 	 ��0 ���2��. .�) ��. 2�2 �. �! 1����1� 0��.� )2� � .�.�2 *�0�� ���! 3 !�.
1#��0�2!+�02.� ��01.� /�0#� �*� �2." �21� 2�� 0!�.1�. 2 # 0�0��2� 0�.�!�." �#�� 3 !�."�

.3 * /0� .�.�20�2.� ��� � � .�����1� �recall)�.� �.2.�!.3� 2&� 1#�/�.���0&��
�0 ��. ���� �0!��2&1�� � UME Corp .���2#�0 ��. $!��.2�12�!�.�� 03.!� ��� �

 � �. 0��2!��0� 10 ��.� $!��.2�12� � # 1#� ���0� �0 ��.� �0��2� 2 #� �. 0��� ��&�0�
2.#2)$! �. �.� �0 ��. 1*12��. .�.��+!�1�"  ����."� -#1� � ����� � .�.��+!�1�  ����."

�. ��!0�0 �. �.!0��.��0� 12�� 0��� ��&��. $!��.2�12���0��2�� 0� 2 *2 �" 2 0� �)�&
1*12��. 1$0/��12��0 �21� +120 �. 0��2!��02.� 12 � �0��2� �¶ .� *0� 2� 12���� � #  

$!��.2�12�" 0�20�0� 2�" 0�2 ��" 2 #�
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2.2 �.2.�)�1� 2&� $!�12+�

µµü�+ �. 012�.�)� #� �#!�&" 12�� �.!.� � *��1� 2&� .�2�/!�10&� 2&� $!�12+� � #

$!�1�� � � *� 2 �! ')� 1."� �0!���" 3 !�" 0��.� � �* /�.3&2�12��) �.� ���0" ���� � �*
 /#��!) �. �.!.� � #�0�" .��!+� #" � # /#1� �0* �2.�� �� �0!�11)20! � .� 30*� #� 2.

0�$0�!�/�. $!�1�" �.� /0 $!�1�� � � *� 2 help 2&� �! �!.���2&�� �*20 �.� �! 1�.� *� �.
�.2.��� #� � �. 0��.� 2. .�2��0��0�. 2 # menu. �� �0!�11)20! � 0����2 *� �. 0��.� ��.� � �.

$0�!�� �2.� 2��0�. ���0 � ��1���)� .��1&" �02� 2�� 0��.2�12.1� 2 #�¶¶ (Ray Kurzweil,
Founder and Chairman of Kurzweil Applied Intelligence Inc., Leader’ s Panel on “Money-
making opportunities in speech recognition”, Advanced Speech Applications and
Technologies Conference ’95).

2.2.1 � � " 0��.�  $!�12�"�

�� $!�120" /�.3�! #� �02.�* 2 #" 10 � ��� ��2��.2.� )�&" 0��.� 2. �! 1&����

$.!.�2�!�12����  � 1#�#3.1���0" �0 2 �!� �/�)2�20" �.�  � 0��0�!�0" �0 2 1*12��.� 	.
�! 1&���� $.!.�2�!�12���� )�&"  � .�2����2���"� ����2���" �.� ��&11���" ��.�)2�20"

1#�20� *� 12�� 0�0�/��0#1� 2 # interface, .�0��!2�2. .�) 2�� �#!�&" 3*1� 2 # �!� #� ��
���!&� � �0 ����2��� �.!.�#1�. 12 ��& ��! " 2 # 1+�.2 "� ��. �.!�/0���.� .�.�2 *�

1#12��.2. .�.��.����. .�) 2� $!�1� 2&� $0!�+�� �0 2�� 0��12 20 #� � ��1� �. /�.3�!0�
.��� �. �0 2�� ��2.1� �.� 2� 3*1� 2�" �.!.�#1�."� ñ��0" ���� �.2�� !�0" $!�12+�

$!0��� �2.� /���&11��� �bilingual) � � �#��&11��� �multi-lingual) interface  ����."�
��� �. 1#�#3.1���. �0 2 �!� $.!.�2�!�12��� ����� #� .�) 2. �! ')�2. � #

$!�1�� � � *�2.� ��. 2�� 0��2��01� 2 # �!� #� ò21�� � .� #12��� �.� �  �2���  �*2�2.�
)�&" �.� � 0��/0��)2�2. 2&� $0!�+�� � �* 1#$�� �0!� !�� �2.� .�) 2 � 0� ���1�)

�! 1&����" �! 12.1�."� �� �&"� 2. �! 12.20#2��� �.�*��.2. 2 # �03.�� * 1#$��
� #� #�+� #� � �.!.� !3+� #� 2��  ����.� 	. $.!.�2�!�12��� 2�"  ����." 2&� $!�12+�

0��!0�� �2.� 0��1�" .�) 2 � �0!��.�� �2��) �)!#� � 2 12!0" �.� 2�" 1&�.2���"
/!.12�!�)2�20" � # .� 20� *� ��! " 2 # �!� #� )�&" ��$� � .�*%&1��

õ2.� � .�.��+!�1�  ����." 03.!�)�02.� ��. ��. 1#��0�!���� 1� �)� � /�.�)!3&1�
2 # 20��� * 1$0/�.1� * �� !0� �. ���0� �0 /* 2!)� #"� �.�  � /* � ���2&"� 0�.!2+�2.� .�)

2� 3*1� 2&� $!�12+�� �0 �0!��2&1� � #  � $!�120" �$ #� �! 1&���� 0��0�!�. �0 2 �!� �
2)20 2 �0���)�� �.� � ��+11. � # $!�1�� � � *� �.2� 2�� 0�2��01� 2 # �!��0� �.
0�1&�.2&� *� 12 1*12��.� û�.3 !02���� 10 �0!��2&1� �� �0�0�!.���&� $!�12+�  �

 � � �  *20 �! 2��0�2.� �. ��� #� ��+120"� /0� 0��.� �.� �/�.�20!. ��#�� �.  !�.�&�0� �
03.!� �� �*!& .�) 2� ��+11. �.� 2 �0���)�� 2&� 0�/��+��

�.!.�2�!�12��) �.!�/0���. 2�" /0*20!�" �.2�� !�." $!�12+� 0��.� 0�0�� � � #
0����� #� �. $!�1�� � ��1 #� ��.  /�� *�0� .�) 3&�� 1*12��. 2��0$0�!�1� * �voice-
driven remote control system)��. 2 � �! �!.��.2�1�) 0�)" VCR. �� �0!�11)20! � ���!&� �
.#2�" 2�" �.2�� !�." .��  *� 2. �0!� �! �!.��.2�1� * 2&� VCR �� 0����� #� 2��

03.!� ��  ����." &" ��1 � # �. 2 #" .� 2!�%0� .�) 2� /�./��.1�. 0�����1�" 2 #� +�.
2 #" .�� *" .#2 *" .��!+� #"� � ��+11. �.� 2 �0���)�� � # .�.�20�2.� ��. ��. 0��2#$�

03.!� �� �. �!��0� �¶ .�2.�.��� 2. ��&11��� �!)2#�. �.� 2�" �! 1/ ��0" 2 #"� �� �&"�
)2.� ��. �.�� *!�� �!� /��� #!�0�2.� � �! �*�20� .�) ��� � ��� �.��)20! � �1&"

$!0�.120� �¶ .�.��&!�12 *�� �. 0�0�/��0#2 *� �.� �. 0�0�$� *� ��� �. ��. �!)2#�.
1#��0!�3 !�"� �2�� �.2�� !�. .#2� #���02.� � .�2��.2�12.1� 2�" $0�! ����2�" �0�2 #!��."

0�)" 0� ���1� * .�) 3&��2��� 0�2 � /)2�1�� )�&" �.� � �0!������1� 12. GUI’ s
(Graphical User Interfaces)��1& 3&��" .�2� 2 # ��&12 * mouse. 	. GUI .#2� 0�/�$02.� �.
#� �02 *�  ����2��� �!)2#�. ��. 2� �0�2 #!��. 2 #" 2�" � !3�" ©.!$0� � �� ��0ª� .� �.�
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��� � � ���!&� � �1&" �. �! 2�� *� ��� � #" �0!�11)20! �!.��.2�� *" 2*� #"� )�&"

©�� ��0 ��. .!$0� ª � ©�� ��0 2 .!$0� �ª�
� 1$0/�.1�)" 2&� �.!.��2!&� � ��0�." �help modules), 2&� /�0!�.1�+� /�)!�&1�"

13.���2&�� 2&� 0!&2.� �!�10&� �.� 2&� 0�2 �+� 0�.!2�2.� 10 �0��� �.��) .�) 2 �
�! ��0�)�0� �.��) 0� ��0�&1�" 2&� $!�12+� �0 2 1*12��. � �0 ���. �.!)� �.

1#12��.2.� �0 ���0" �0!��2+10�" �1&" ���� $!0�.120� 2. 1#12��.2. �. 0�1&�.2+� #� /* �
�0!�11)20!. 1*� �. 20$���+� .����0��/!.1�"� �! �0���� # �. �� ! *� �¶ .�20�0���� #�

10 2�2 �0" /�.3 !�" ��+1�" �� 0��0�!�." �02.�* 2&� $!�12+�� ü�0�� �  � ���!&� � � #
$!�1�� � � *� ��. 1*12��. 0�.�0�������&" 0�/0$ ���&" �¶ .�.�2�1 #� 2�� 0�1&��2&1�

��." 20$����" /#�.��� * $!�12� �power user). þ ��� / " 2�" .�!)1���2�" /�.� ��" �barge-
in) .� 20�0� ��. 20$���� .#2�" 2�" � !3�" �.� .�.�2�2.� � �* 1#$�� 12�" 2��03&����"

03.!� ��"� þ 20$���� .#2� 0��2!��0� 12 #" $!�120" �¶ .� �!�� �2.� �! 2 *  � ���!&�0� �
/�.2*�&1� ��� �." 0!+2�1�"� ü� .�2���10��  1$0/�.1�)" ��. 0�0�� #" 2 #" $!�120" � #

0�20�+" .�.���20$. 1#�����0 �. $0�!�12 *� 2 1*12��.� � ��. 0�0�� #" � # � �* 1����. �.
2 $!�1�� � � *�� .�.�20�2.� �. 0�.$�12 � �0� 2� 1*�$#1� �.� 2�� .� !�. � # 0�/0$ ���&"

�. ��+� #�� ò�." 2!)� " ��. �. 0��20#$�0� .#2) 0��.� � $!�1� �.� ���+�� �.�!*20!&�
0!&2.� �!�10&� � # �0!��$ #� �0�2 �0!0�" 0����10�"�

þ .� #1�. 0� ��0�&1�" �0 2�" 03.!� ��" 2&� #� � ��12+� 0�/�$02.� �. ���0� 2� $!�1�
 ����." �0!�11)20! 0��#12���� .� �.� /0� .� ��0�02.� ��. 03.!� �� �0  ����. �. 3.�2��0�

.�)�� �� �.!��0��� +�. �.!�/0���.� ��� �0" �.2�� !�0" $!�12+� .�1��� �2.� �� �. �0 2�"
��0" 20$� � ��0" �.� /0� 0��.� /�.2����0� � �. 1#� ��� *� �0 ��. ��$.��� þ .�2�/!.1� .#2�

0��.� 1#�#3.1���� �0 .#2) � # � Judith Tschirgi 2�" AT & T .� �.�0� ©20$� 3 ��.ª
(technophobia).��� � � ��� �� ����� 0�/�$02.� �. 0��0#!�� �2.� .!�02� 0*� �. �0 ��.

��$.�� � # � ���0� �. �! 1�.�0� �. 2 #" ���10� �. ��� #� ��2� � # /0� 0���#� *�� õ2.� �
20$� 3 ��. .�� ��0��  � $!�120" .!� *�2.� �. #�.� *1 #� 12�" 0��2.��" 2�" 03.!� ��"�

µµ�2� /��� �." �0!��2&1�� � ���& �&"  � $!�120" 3 �)�2 #1.� 2 1*12��.� ò� �.�.� �.

2 �02.$0�!�� �2.� /�12.�2���� .� �.� #� 2��02.� )2� 0�#��!02 *10 2� $.��!&1� �.� 2��
0� ��0�&1� �.�� 2 #�¶¶ (Steve Rogers, Manager of Systems and Technology, Natwest Markets
Ltd., Quoted by Teresa Yraslorza in Merrill Lynch, “Special Supplement:Voice recognition”,
1993, p.10).

2.2.2 	� �!.��.2��� ��� #� � $!0��� �2.�  � $!�120"�

�� ���!&� � � # �.2.30*� #� 10 ��. interface .�.��+!�1�"  ����." 1#���&" �$ #�

��.� 1#��0�!���� 12)$ � # 0��/�+� #� �. ��.� � ��1 #�� �� 12)$ � 2 #" �#�.�� �2.� .�)
2� ��%� ���! 3 !�." ��. ��� � � 2!.�0���) � �.!�.1�)� 2�� �!.��.2 � ��1� ��."

2��03&����" ���10&"� 2��  � ���!&1� ��." /�.$0�!�12���" 0���0+!�1�"� �&" 2��
#�.�)!0#1� ��." .�.3 !�"� �0 ���0 �0!��2&1� �  ����. �$0� /0#20!0* #1. 1��.1�. �.�

.��� #� � ��� 12�� �!.��.2 � ��1� 2 # 12)$ #�
� �)� " 2!)� " ��. �¶ .�2��02&��120� �  ����. �0!�11)20! 0#� '�� 0��.� �. �0�12 *�

 � $!�120" )2� ��1& .#2�" �� ! *� �. 0��20� *� 2�" 0!�.1�0" 2 #" 0#� �)20!.� �.�*20!. �.�
�!�� !)20!.� þ ��.� � ��1� 2&� $!�12+� 1#���&" �! ��0�2.� 2�" ��.� � ��1�" 2&� .��+�

.�.�2�10&� 0�)" �!� #� �#��0�!����.� #��!$ #� �0!��.�� �2���"� �! 1&����" �.�
� ��&����" �.!��02! � � # �! 1���� #� � �! 1.#��� #� 2�� .� / $� ��." 03.!� ��" .�)

2 #" $!�120"� )�&" /�.3.��02.� �.� 12. .�)� #�. �.!./0���.2.�

• �� 0���0&!�2�" 2�" �!.���" �.!.�&��" 0�)" 0!� 12.1� #  30�� #� �.

 � ���!+� #� 2�" 0���0&!�10�" 2 #" 0�2)" 2 # $!)� # � # �.� !��02.� .�) 2��
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����1� 2�" � ��/." �.!.�&��"� �!�1�� � �+�2." 2�� .�.��+!�1�  ����." 2 

��$ " ��. 2�� .�.��+!�1� �.� �.2.�!.3� 2&� 0�.22&�.2��+� �! ')�2&� ��1. 10
2)1 �0!� !�1���. $! ���� ��.�1�. /*�.2.� �. �0�&�0� 1��.�2����

• �� ���!&� � � # 0��$0�! *� �. $0�!�12 *� ��. 1*12��. .�.��+!�1�"  ����."

0�/�$02.� �. 0��0#!�12 *� .� 2*$ #� #� / $�" .�) ��. ��$����. �.� )$� .�)
��� � � ���!&� �

• �� ���!&� � � # 1#� ��� *� �0 ��. 1*12��. .�.��+!�1�"  ����." 10 ��. ù	��

0�/0$ ���&" �. .�1�.�� *� �0���� .��$.��. �0 2�� �/�. )2� ��� � � 2 #"

���� #� �. ��� *� 10 ��. ��$����.�

�� $!�120" �$ #� 2�" /���" 2 #" �! 2���10�" )1 � .3 !� 2 1$0/�.1�) 2 # 20��� *
0� ���1� *� )�&" �.� 1#��0�!����0" .����0"� ü�/0$ ���&" �¶ .!��� *� 2� $!�1�� � ��1�

.� #12��+�� )�&" 0�/�$02.� �. 0���#� *�  �)�0" �0 ��12�" �.! #1��10�" 2&� 3 !�+� � #
�.� *�2.� �. 1#����!+1 #�� þ .��$�0#1� �.� ��.� � ��1� 2&� .�.�2�10&� .#2+�

�! 1.#���0� 1��.�2��� 2�� .� / $� ��." 03.!� ��"�
�0  !�1���0" �0!��2+10�"�  � .�.�2�10�" 2&� $!�12+� /0� .� ��0�02.� �. 1#��! * �2.�

�0 2 #" 12)$ #" 2�" 03.!� ��"� +�. �.!�/0���.� ��� � � ��.2! �� � # 2 #" �$0� .�.20�0� 2 
�!� 2�" �$ �!�3�1�"� �.!.� �� *�2.�� �.�+" 0��.� #� $!0&��� � �. 1#�2�11 #� �)� �

2 #" 2�" /���" 2 #" #�.� !0*10�" .�2� �. 2�" .�.�.����0� ��� � " ��� "� þ /#13 !�. 2 #"
.#2�� )�&"� .�2�2��02.� 12�" .����0" 2&� � 1 � �0�&�� 2.  � �. 03.!�)� #� 2. 1#12��.2.

.�.��+!�1�"  ����." &" ��1 ��. 2� �0�&1� 2 # /�.$0�!�12�� * �)12 #" �.� 2�� 0��2�$#�1�
2�" 1#�.��.��" �0 2. .13.��12��� 2.�0�.�

�0 ���0" �0!��2+10�" �����  � .�.�2�10�" �  � �0!� !�1� � 2�" 20$� � ��." 2�"
.�.��+!�1�"  ����." 0�/�$02.� �. �.!0��.�� #� 12�� 0����!&1� 2&� 0��/�+�0&� 2&�

$!�12+��

µµ�2�� 0!+2�1� ��. 2 � .!���) 2�" ��12&2���" ��!2." 2&� $!�12+�� �.!.2�!�1.�0 )2� 2 
1*12��. / *�0#0 �.�*20!. �0 ���!�" .� � #��0" %�3�&�� ��¶ .#2) �.� ��2�1.�0 .�) 2 #"

$!�120" �. 0�1�� #� 2 #" .!��� *" 2 #" 10  ��/0" 2&� 2011�!&� %�3�&�� � �� � ���!&� ��
)�&"� /0� ��+!��.� 2� 1��.1�. 2�" ����" ©%�3� ª� õ2.�� � ��)�� 2�� .�2��.2.12�1.�0 �0 2�

���� ©.!���)"ª  � ���!&� � ��0!/0* �2.� �0!�11)20! � �.�+"  ©.!���)"ª �� !0� �. #� � 0�
2)1 ��. � �) %�3� � )1 �.�  �)���!� 2�� .� � #��. 2&� %�3�&�� ò21��  � $!�120" ��2 *1.�

�. ��� #� .� ��!0�0 �. 0�1�� #�  �)���!� 2�� .� � #��. 2&� %�3�&� 2�110!�" 3 !�"�¶¶
(Robert Perdue, Supervisor, AT & T Bell Laboratories, Personal communication, 1994).

�.!¶ )�¶ .#2�� 12�" �0!�11)20!0" �0!��2+10�"  � .�.�2�10�" �.�  � .����0" 2&�
$!�12+� �� ! *� �. ��.� � ��� *� ��1. .�) �! 10�2��) 1$0/�.1�) �� ��0�$ �

2.3 ü�.�.�.��.�)�0� " 1$0/�.1�)" �� ��0�$ " �Iterative Design and
        Testing)

µµ� �! 10�2��)" 1$0/�.1�)" ��  0�.�.�.��.�)�0� " ��0�$ " 2�" .����0��/!.1�"
$!�12��1#12��.2 " 0��.� .�.!.�2�2. 12 �$0�. �! �0���� # �. ���0� .�2����2� � �!.��.2���

/#�.���� 2�" $!�1�"  ����." 10 ��. � !3� interface� # �. $.!.�2�!��02.� &" �0!�11)20! 
3#1��� �� 0�12��2+/�"�¶¶ (Gerhard Deffner of Texas Instruments, Linda Jo Black of Sprint and
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Mark Ollmann of Texas Instruments, “Wizard of Oz market testing of spoken commands
interface style”, 1994, p.124).

þ $!�1� 2 # 0�.�.�.��.�)�0� # 1$0/�.1� * �� 0���$ # �.!�$0� 12 #" 0��12�� �0" 2�
/#�.2)2�2. �¶ .�.�* #� ��. 03.!� �� 12. 1#12.2��� 2�" ��!� �� .� � *�&" �¶ .�� � � *�

2�" 20$� � ����" .�.�2�10�" �.� 2�" .�.�2�10�" 10 .��!+��� #" �.!�� �20" ��. ���0 ��. .�)
.#2�"� ��� �. 12 �$0�. 2 # 0�.�.�.��.�)�0� # 1$0/�.1� * �� ! *� �. #� � ��� *� ��1&

��� 2��+� 1#12���2&� � �!&2 2*�&�� 	. �!&2)2#�. $!�1��0* #�� ��. �.!�/0���.� 12��
�.!.2�!�1� 2 # 2!)� # �0 2 �  � � .����0��/! *�  � ���!&� � �0 2 1*12��.�

��. ���� 20$���� � # 03.!�)�02.� .!�02� 1#$�� 0��.�  ��0�$ " ��1& 2 # ��� # 2 #
�� �Wizard of Oz testing).ü���0#1��� � .�) 2�" 0#3#0�" %0#/.�1��10�" � # /��� #!� *10  

$.!.�2�!." 2 # 2�2� # 12 ����� �.� 2�� 2.���. ©� ��� " 2 # ��ª�  � 0�/�� � �0!� 2&�
.��!+���&� �.!.�)�2&� $!�1�� � � *� 2�� �! 1����1� .#2� &" ��1 ��. 2� �0��2� 2�"

1#��0!�3 !�" 2&� $!�12+�� )2.� .#2 � .�2��.!.2��0�2.� �0 /��3 ! #" 2*� #" �.� � !3�"
interfaces.�� ��0�$ � ��1& 2 # ��� # 2 # �� �! 1 � ��� #� 2�� .�.�0�)�0��

.����0��/!.1� �02.�* 0�)" .��!+� # �� 0�)" 1#12��.2 " .�.��+!�1�" � # 0��20�0� ��.
1#��0�!���� �!� ��0 2 � 2!)� .#2) /�0#� �*�02.� � 1#�� �� /0/ ���&� )1 � .3 !� 2 

�0���)�� � 2. �!)2#�.  ����." �speech patterns)�.� �0���� 2 1*� � 2&� .�2�/!�10&� 2&�
$!�12+� ��. ��. 1$0/�.�)�0�� 03.!� �� � 1#��12+1.�ü��1�"� 0�.$�12 � � *� 2 �

.�.�2 *�0� $!)� ��. 2�� .���2#�� 0�.��.�2��+� 1$0/�.1�+�� .� 20�+�2." �21� � �*2�� 
1#����!&�. 2 # 0�.�.�.��.�)�0� # 1$0/�.1� * �� 0���$ #�

2.4 �� �� �  !�� �20"

�� �!)13.20" 0�� !���" 0��2#$�0" �$ #� 1#�20��10� 12� $!�1�� � ��1� 2�"

.�.��+!�1�"  ����." 10 0#!0�. ����.�. 03.!� �+��  �  � �0" $!�1�� � � *�2.� .�) ��.
0#!* 3�1�. .��!+�&���� /�0#!#��� � .#2 � �� �  !�� �20" �$ #� ��10� � ����. 0!&2��.2.

1#�#3.1���. �0 2 #" .��!+��� #" �.!�� �20"��0!��� .�) .#2� �� ! *� �. ��.� � ��� *�
�0 2�" 2!�$ #10" �.!./ $�"� 0�+ ��. ��� �. ���. �¶ .�.�2�� *� ��0" �*10�"�

��$!� �!)13.2.� ��. �.!�/0���.�  � 2��03&����" 03.!� ��" /0� �� ! *1.� �.
0�0�0!�.12 *� 2�� .���2�1� 0�)" $!�12� �! 2 *  � ���!+� �2.� � 0!+2�1� � #

.�2�12 �$ *10 12�� .���2�1� .#2���� .�.�2�10�"� ����� )30��.� �. �0!� !�� �2.� 12�" ���0�"
� # �.� !�� �2.� .�) 2�� 0!+2�1���� /* .#2 � �0!� !�1� � �.!0��)/��.� 2�� 0��2#$�. 2&�

2��03&���+� 1#12���2&�  ����."�þ .���2#��� )�&"� 2 # 1#12��.2 " .�!)1���2�"
/�.� ��" �barge-in)�.� 2 # 0�2 ��1� * ���0&� �word spotting) �02�2!0%0 2�� 2��03&��. 10

��. .�) 2�" �� /�� 3��0�" ��.23)!�0" 03.!� ��" 2�" .�.��+!�1�"  ����."�
� 1$0/�.1�)" 2&� .��!+���&� �.!.�)�2&� � # �¶.�.�2��0� ��. 2. 1#12��.2. 2 #

���� �2 " /0� 0��.� .�)�� ��&12)" 3#1������� �0" .�.�.�*%0�"� $&!�" .�3�� ��.�
�¶.� �#� � ��1 #� �.!./ $�" � # �$ #� �02.30!�0� 12��  ����. .�) ���0" 20$����"� )�&"

2. 1#12��.2. IVR (Interactive Voice-Response) � # �0�2 #!� *� ��1& 0�.3�"� 0�+ ��� �0"
���0" �. 0��.� �.!� � ��." �! 10�2���" .��$�0#1�" 2&� ��&�  !��)�2&���� Boitet �.� Loken-
Kim (1993) �$ #� .�.30!�0� 12 #" .��!+��� #" �.!�� �20" � # �. /��� #� ��. �0�� �2���
03.!� ��� 2� �02�3!.1�  ����." �! "  ����. 10 �!.��.2��) $!)� �speech-to-speech
translation).
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�� ü3.!� ��"

ù�) 2. 2��� 2�" /0�.02�." 2 # ���� �� ��0�2.� �$0� �.!.2�!��0� 0�2#�&1�.�� .*��1�

12 ���� " �.� 2�" � !3�" 2&� 03.!� �+� .�.��+!�1�"  ����." � # .�.�2*$���.���2�"
�0!�11)20!0" �0!��2+10�"� � 20$� � ��. .#2� $!�1�� � �0�2.� &" ��1 ��. 2�� #� � ��1�

��." � �0!�11)20!&� .�) 2�" �0�2 #!��0" � # �0!��!�3 �2.� 12 � .�)� #� ���.�.�

õ� �. �0�2 #!��." �0!��!.3� �0�2 #!��." �.!./0���.2.

ü�2��01� 0�2 �+� �� 0���$ # �! 3 !��)" ��0�$ "

0� ���1� * � �! �!.���2&�
� ��1��� *

�! �!.��.2�1�)" 0�)" VCR,
ò�0�$ " ��." .�.��!���"
� �#�!)�."�

�� ���1� �navigation)12.
Windows

ü�1.�&�� û0/ ���&� -&��2��� 0�1.�&��
/0/ ���&� 10 �! �!���.2.

� ��1��� *


� � ��1� 0�)" � ��1��� *
0���$ #�

�#����!&1� ��." 3)!�."�
�.2.�!.3� ��." �.!.��0��."

�!)1�.1�
û0/ ���&��ù���2�1�

���! 3 !�+�

ü3.!� �� 0�0!&2�10&� �.�
���&� .�2�10&� ��. 2��

.�.��2�1� ��� �."
1#��0�!�����" ���! 3 !�."

10 ��. ��1� /0/ ���&� � ��.
.!$0� 

	!.�0����" 1#�.��.��" ��1&
2��03+� #�

ü�0*!01� /! � � ��10&��

� � ��1� 2��03&���+�

���10&�


�.�)!0#1� �.2.�!.3� .���� �!.3�."�
.�.3 !+� �.� ���&�

�0����&�


�.�)!0#1� 0�)" �!���.2 "�

�.�)!0#1� ��." �.2!���"

.�.3 !�"

þ 0�2��01� 0�2 �+� �� 0���$ # .�.3�!02.� 12 � �! 3 !��) ��0�$  � � #/�� 20 2*� #

0� ���1� * �� 03.!�)�02.� .�) 2 $0�!�1�) �.!�&� 0� !#�2��+� ��$.����2&� ��$!� 2��
µµ�� ���1�¶¶ 12. Microsoft Windows�þ 0�1.�&�� /0/ ���&� $!�1�� � �0� 2��  ����. &"

��1 ��. 2 � 03 /�.1�) �0 /0/ ���. 2&� ��10&� /0/ ���&�� 2&� 1#12���2&� � � 2�� *
� ��12�� * 0���$ # �.� ���&� � ��1���+����$!� 2. 2��� 2�" /0�.02�." 2 # ¶��  �

�0!�11)20!0" 03.!� ��" 2�" 0�1.�&��" /0/ ���&� .�.�2*11 �2.� ��. 12!.2�&2�� *" �.�
�.2.1�0#.12�� *" 1� � *" �#!�&"�ù�) 2)20� � $!�1� 2 #" 0�.��+���0 /!.�.2��� �.�

�0!��.����0� ��� � 2� 1#����!&1� 3 !�+�� 2�� 2�!�1� /�.�!.���2&� #�0�." .1�0�+� 12.
� 1 � �0�. �.� 2 � �! �!.��.2�1�) !.�20� *�þ �!)1�.1� /0/ ���&� .� 20�0� 2�� �� 

�!)13.2� �0�2 #!��. .�.��+!�1�"  ����." �.� $!�1�� � �0�2.� 1#���&" 10 2��03&����"
03.!� ��"�	. 1#12��.2. #�.�)!0#1�" �02.2!�� #� 2��  ����. 10 �0��0� ��. �!���.2.�

.�.3 !�" �.� ���0" �.2.�!.3�"�
���0 ��. .�) 2�" �0�2 #!��0" .#2�" �0!��!�302.� .� � *�&" &" �! "�

• 	�" .�.�2�10�" 1$0/�.1� *

• 	 �0!����� �  ����."

• 	 #" .��!+��� #" �.!�� �20"

• 	. �.!./0���.2. 03.!� ��"

	. �.!./0���.2. 0����$���.� ��. 2�� �.! #1�.1� �0��2&� � # �. 1#��2�� *� 12�"
0�)�0�0" �.!.�!�3 #" �.� /0 �. �!��0� �. �0&!�� *� &" #� /0��0�" 1#��0�!����&�

�! ')�2&��
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ü��.� 1��.�2��) �. 1��0�&�0� )2�  � �0!�11)20!0" 03.!� ��" $!�1�� � � *�

�0!�11)20!0" .�) ��. .�) 2�" �0�2 #!��0" 2 # �.!.���& ���.�.��� 03.!� ��" � #
12�!�� �2.� 12. Windows, ��. �.!�/0���.� .� �.� 0��.� 1#12��.2. 0�2��01�" 0�2 �+� ��

0���$ # �#!�&"� 1$0/�.1���. ��. 2 $0�!�1�) menus�.� ���&� .�2��0����&� 12 �0!����� �
2&� Windows, 0� 2 *2 �"  � �0!�11)20!0" .�) .#2�" �$ #� 0��1�" 2� /#�.2)2�2. 0�1.�&��"
/0/ ���&�� 0�+ ��. 2 #��$�12 � �$0� �.� /#�.2)2�20" #�.�)!0#1�"��� �&"�  � 03.!� ��"
#�.�)!0#1�" 1#���&" 0�1&�.2+� #� ��. ���!� ��12. )!&� 1$02��+� �0 2�� 0�2��01�

0�2 �+� �� 0���$ # ��. 2�� �� ���1� 2 # 1#12��.2 "��.�+" � 0� ��0�&1� 2&�
�.2.�.�&2+� �0 2�� .�.��+!�1�  ����." �0�.�+�0� �.�  � 0�� !���" 03.!� ��" ����.�� #��

 1#�/#.1�)" 2&� �0�2 #!��+� 10 ��. 03.!� �� �. �0&!0�2.� /0/ ��� "�+�. 2 #" 1$02�� *"
0��12�� �0" .#2) �¶ .�.�2�10� 2�� 0��1 !!)��1� � ��.��+� ��2���2&�  ����."�

�0!��.��)�2&� �.� .��!&���&� �.!.�)�2&��

3.1 ü�2��01� 0�2 �+� �� 0���$ #

þ 0�2��01� 0�2 �+� �� 0���$ # .�) ��.� 0� ���1�) �0!��.����0� 2 $0�!�1�)
#� � ��12+�� �.!�&� ��$.�+� �.� ���&� ��$.����2&� ��1& 3&��"��� 03.!� ��"

� �0����" /�.$0�!�1�" ��. 12!.2�&2��� 2.��� �� �. �.� � �0���� .0! ����. �2.� .�) 2�"
�!+20" 0!0#��2���" �0!��2+10�" 0�2��01�" 0�2 �+� �� 0���$ # � # .�.�2*$���.�� 0�+ �

�!+2� 0�� !��� 03.!� �� .�.3�! �2.� 12 � ��0�$ �.2.1�0#.12�� *
0� ���1� *�	0�0#2.�.�  � 03.!� ��" 2�" 0�2��01�" 0�2 �+� �� 0���$ # �$ #� 0�0�2.�0� �.�

10 ���0" �� ��$.��0" �0 �� ��&12� �.!./0���.2. .#2� � # .�.3�! �2.� 12�� #� � ��1�
2��03&���+� ���10&� �.�!��+� .� 12�10&� 12�" 2��0��� ��&��0" �.� 12 � ��0�$ 

� ��1��� *� )�&" 2&� Windows�.� 2&� 03.!� �+� � # 2!�$ #� ���& .�) .#2���0 �0����"
�!.���"�  � 03.!� ��" 12�" ���0" �� ��$.��0" �0!��.���� #� ��0�$ 10�

• ù!$�20�2 ���� ü3.!� ��" 10 µµ��#��.¶¶ �2�!�.

• ù#2 ����1� �.!��#!.� �0!�.�2�" �.� ���. � ���2���

1#12��.2.� 2���3&�. .#2 ����2&�

• �.2.�.�&2��� �! ')�2. �.�$��/�.� PDA’s (Personal Digital
                                                                         Assistants), VCR’s
• �$0/�.1�) ��)�0" �.� PHQXV 1#12���2&� CAD
                                                                        (Computer-Aided Design)
• �.2.1�0#�" ú.!*" 0� ���1�)"� ��0�$ "

�.2.1�0#.12��+� /�0!�.1�+�

• �0!��.�%� �./� ���! 1�)��. 10 $0�! #!����

�!0��2�.

• �2!.2�&2���" $!�10�" ü�3.��10�" $.!2+� 12�" �.����0"

�� ���1�" �cockpits) 2&� .0! ����&�
• ü�)!#�� ú.!*" 0� !#�2��)" 0� ���1�)" 10

0�����/#� #" $+! #"

• ù#2 �.2�1� *" �!.30� # Software ��. 2� 1#����!&1� 3 !�+�
• ñ2 �. �0 0�/���" .����0" ù�.��!���" � �#�!)�0"� �!0��2�. �.�

��� " 0� ���1�)"

• ü�0!0*��1� 2 # /�.12��.2 " ��)�0" 2��0)!.1�" ��. ! �� 2�� *"
0��1�0#.12�� *" �!.$� �0" 12.

/�.12�����  $��.2.

• 	��0��� ��&��0" ü�2��01� 2��03&���+� ���10&�
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þ 3&��2��� 0�2��01� 0�2 �+� �� 0���$ # 1#���&" $!�1�� � �0�2.� ��. 2 $0�!�1�)
1#12���2&� #� 12�!���"� �21� +120 2. $�!�. 2 # $!�12� �. �.!.��� #� 0�0*�0!. ��. 2 

$0�!�1�) 2 # �!&20* �2 " 0� ���1� * $&!�" /�.� ���ù� 2��01�. 2�" /#�.2)2�2." .#2�"
.� 20�0� � /�.2�!�1� 2�"  �2���" �.� $0�! �.�2���" /0��)2�2." 0���0�2!&����" 12 �#!�&"

�!� � �.�+" �.� � �0�2�&1� 2�" �.!.�&���)2�2."� 2�" .�!��0�." �.� 2�" .13��0�."�+�.
�.!�/0���.� �.2� 2� �0�2 #!��. 0�)" 1#12��.2 " 1$0/�.1� * #� � �� *�0� # .�)

#� � ��12� �CAD�  1$0/�.12�" �. 0�.� � #�0� �. $!�1�� � �0� 2 0!�.�0� CAD 2�� �/�.
12���� � # �. /��0� 0�2 ��" ��. 2�� �� ���1� 2�"  �)��" �.� 2 # menu �0 2� 3&���  �

12!.2�&2�� � ���)2 � �. �� ! *� �¶ .�.�2 *� �!)1�.1� 10  �2���" 0��/0��0�"� )�&" �
.����&1� $.!2+�� $&!�" �. �02.��� *� 2. $�!�. 2 #" .�) 2 � ��0�$ 2 # 1��3 #"� 0�+  �

 /�� � .#2 ����2&� �. �� ! *� �. �.� *� .!��� *" 2��03+�&� �!.2+�2." 2 2��)�� �.�
� �2�� �2." 2 /!)� �

	. interfaces  ����." 12. 1#12��.2. #� � ��12�� * � ��1��� *� )�&" 2. Windows�
2. 0�20�012��� 1#12��.2. ���! 3 !�+� �EIS: Executive Information Systems), 1#���&"

1$0/��� �2.� ��. �. /�0#� �*� #� 2� �!�� !� 0� ��0�&1� �0 2�" �.�� *!��0" #� � ��12���"
03.!� ��"� +120 �¶ .#���02.� � �.!.�&���)2�2.�õ2.� ���� 03.!�)� �2.� ��. 2 $0�!�1�)

0� ���1� * 10 .2 ���) �! 1&���) �0!����� �� �  ����. 0��2!��0� 10 .��!+� #" �0 1 �.!�"
3#1���" ./#�.��0" �. �0!� !�1 #� 2�� 0��!2�1� 2 #" .�) 2 #" ��� #"�

����� ý�2��.2. 1$0/�.1� * ��. 2�� 0�2��01� 0�2 �+� �� 0���$ #

1. ���0� " �� 0��� �� �0��� �� #

�� .�.�2�10�" 10 �0���)�� �.� � / ���� � �#�� �)2�2. 2&� 1#12���2&� 0�2��01�"
0�2 �+� �� 0���$ # �! 1.#��� #� 2�� �0!��� �� 2 # 0� ���1� * � # �!)�0�2.� �.

0�0�$�0���0 � ���" �0!��2+10�"� 2 ���0� " 0�)" �0��� �� # 0�20��02.� .�) �� �&" ��
���0�"�ù#2) 2 �0!� !�1��� �0���)�� .�2.�.��� 2 �0� �)" )2� 1#���&" 0��.� �0�0!.1��� 

2 ���� " 2&� �0�2 #!��+� � # �� !0� �. 0�20��10� ��. .��� ��$.���þ 20$� � ��. 2&�
3&��2��+� VCR, ��. �.!�/0���.� .�.�20� �0���)�� �0 ���)20!0" .�) �� ���0�" ��. 2 �

�! �!.��.2�1�) 0�)" VCR.�2 .�2��02 ��! 0�2 ��� �2.�  � �.����0" �� ���1�" 2&�
12!.2�&2��+� .0! 1�.3+� �0 2 � � �*�� � ��0�$ �2�1�"� 2� /�.$0�!�1� �.$+� �.� 2.

0�0������. ��0�2! �����  �  � �0" �$ #� ���0� 2)1 � �#1*��020" +120  � 0!0#��2�" � #
.1$ � *�2.� �0 2�" 03.!� ��" 2�"  ����." 10 .#2�" �$ #� #� � ��10� 2 0*! " 2 #

.�.�2 *�0� # �0��� �� # 12�" ���� �0 ���� ���0�"�� 1$0/�.1�)" �0��� �� # ��. 2. interfaces
2&� 03.!� �+� � ��1��� * �#�.��02.� .���01. 12. /* .#2� ��!.� �0 2. � �#��0�2 #!����

(multi-tasking) 1#12��.2. �.� 2�" � �#1*��020" �multi-features) 03.!� ��" �
 .�.�2 *� 2.
�0!�11)20! 0�202.���. �0���)��.�

��. .�) 2�" /#1� �)20!0" �.� �� � #!.12���" )%0�" 12 1$0/�.1�) ��." 03.!� ��"
 ����." 0��.� � 0��� �� 2 # �0��� �� #���. �0!��� �*1� 0��.� .#2� � # �$0� .�.�2#$�0� ��.

2�� 0�2��01� 0�2 �+� �� 0���$ # 12. #� � ��12��� �! �!���.2.� �! ')�2.� )�&" 2 
Verbex' Listen ��. :LQGRZV� �0!��.���� #� 0!�.�0�. ��.�� �. 0�02�� #� 2 � �+/��. 0�)"

2���.2 " 2 # VRIWZDUH �.� �. 0��� #� .�) .#2)� 2 �0���)�� � # .�.�20�2.� ��. 2 � ��0�$ 
2&�  � �+� �.� 2&� PHQXV� 0�+ ��� �. ���. 0�1&�.2+� #� 0!�.�0�. � # 0��2!�� #� 12 #"

20��� *" $!�120" �. /��� #!� *� 2. /��� 2 #" 0�.2 ���0#���. �0���)��. �.� 2�" �! 1&����"
2 #" ��120"�

��!.� )�&"� .�) 2�" �0!��2+10�" 2 # �!.3�� * � ��1��� * �graphically-oriented
software), � .���2#�� �0��� �� # ��. 03.!� ��" 2�" 0�2��01�" 0�2 �+� �� 0���$ # �� !0� �.

0��.� � ��!���2�" �0!�11)20!0" 03.!� ��"  ��0�$ " 2 # 0� ���1� * 0�20�0�2.� $0�! ����2.
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��1& �0���&� �� �! 3 !��+� /�0!�.1�+� �.�  1$0/�.12�" 03.!� �+�  ����." �.�0�2.� �.

0�2 ��10� 0�0��0" 2�" .���" �! 3 !���" 0�3!�10�" � # 1$02�� �2.� �0 2�" $0�! ����20"
�0�2 #!��0"��2�" �0!��2+10�" )� # � 0!�.1�. 0��.� 0��$�12. �.2.� �2� .�) 2 $!�12�� )�&"

��. �.!�/0���. 12 � �! �!.��.2�1�) 0�)" VCR�  / ���)" 1$0/�.1�)" 2 # �0��� �� # �.�
2�" ��+11." .�.�20�2.� �. 0��.� 012�.1��� " 12 #" .��!+��� #" �.!�� �20"�

2. �02.��+22�1�

ü3
 )1 �  � �! 3 !���" 0�2 ��"  30�� #� �. 0��� ��&� *� �
 ��. 2���. 2 #
0� ���1� *� � �02�3!.1� 1�.��&" .�.3�!02.� 10 �0��0� ��#���&" �!)�0�2.� ��. ��� � �

%�3�.�) �+/��. � ��� � ��0�2! ���) 1��.��0 �!+2� 3�1� �! 1/� !��02.� 2 1*� � 2&�
1���2&� 0�2 �+� � # .�.��&!�� �2.� .�) 2 � 0� ���1�)� +120 .� � *�&"  .�.��&!�12�"

(recogniser) �. �02.2!��0� 2�� �$�2��� 0�1 / 10 ��. � !3� �  � �.� �.2
 0��$�12 � �.
�� !0� �. �02.1$��.2�120� �!�� !. �� .� / 2��� 12 1&12) �!)2#� 1$��.�

3. +�&11 � ���� / ��

þ / �� ��." 03.!� ��" 0�2��01�" 0�2 �+� �� 0���$ # 0�.!2�2.� .�) 2 � 0� ���1�)
�.� 12�" �0!�11)20!0" �0!��2+10�" 0��.� #%��� / ������ �.� 1#����!&���� �0 /�0!�.1�0"

/�)!�&1�" 2&� �.�+���� �!.��.2���" �0�0!.1���&� �.2.12�10&� �finite-state grammars)
�.� ��� �. ���. �1 /*�.�. 1#12��.2. �.!�$ #� 2� /#�.2)2�2. 0���$ # 2�" .���� #$�."

2&� �0�2 #!��+� �! �0���� # �. 0�.13.���02.� )2� .�2.� �!�� �2.� 12�" .����0" ��."
��$.��"�

� 0�2 ��1�)" 2&� ���0&� ��0�/�� �keyword spotting) 0��.� � ��� / " � #
$!�1�� � �0�2.� 1#���&" 12�" 2��03&����" 03.!� ��"�ü� .�2���10� �0 2�" �0!�11)20!0"

03.!� ��" 0�2��01�" 0�2 �+� �� 0���$ #� 2. 2��03&���� 1#12��.2.� 10 �0����" �!.���"�
/0� �$ #� �0�0�!.��� #" $!�120"��#���&" $!�1�� � � *�2.� .�) �0��� #" ����#1� *"

.!$.!�&� $!�12+�� 2&�  � �&�  � .� �!�10�" 1
 ��. 1*12��. .�.��+!�1�"  ����." 0�/�$02.�
�. 0��.� .�!)��0�20"�ù� �.� .�) 2��  �2��� �&��. 2&� $!�12+� 0�3.���02.� 1.� �. ���

#��!$0� �.��. / ��� 0� 2 *2 �"  0�2 ��1�)" 2&� ���0&����0�/�� 0��2!��0� 12 #" $!�120" �.
��� *� .#�)!��2.� #�) 2�� �! (�)�01� �. $!�1�� � � *� ��� �0" .�) 2�" .�.�0�)�0�0"

���0�"�
	. $.!.�2�!�12��� .�)/ 1�" 0�)" 0� ���1� * 0�/�$02.� �. �.! #1��� #� �/�.�20!0"

0��� ��&��.��" �! ���10�"���. .�) 2�" /#1� �)20!0" 0��.� � ��3!.1� 2�" ����1�"�õ2.�  
0� ���1�)" 0��.� ��. 3& � ��� �. ���� 1#1�0#� � # 0��2!��0� � ��.�� *" �.�

2.#2)$! � #" 2!)� #" 0��� ��&��."� �  ����. 0�/0$ ���&" �. 1#�/#��02.� �.� �0 ���0"
1#1�0#�" �! �0���� # �. �! ��02.� ��. �.��2 0���$ #  �)���! # 2 # 0� ���1� *�ù#2� �

� �#2! ���� �! 1����1� �PXOWLPHGLD DSSURDFK� 0��2!��0� 2 $0�!�1�) ���0 0�1)/ # �0 2!)� 
� # �. 2.�!���0� 12�" /#�.2)2�20" 2�" ���0 ��."��2�" �0!��2+10�" )� # �  ����. 0��.�  

� �./��)" 2!)� " 0�/��&1�" 2&� 0�2 �+�� )�0"  � �0�2 #!��0" 2�" 0�2��01�" 0�2 �+� ��
0���$ # �. �!��0� �. ��.� � � *�2.� �0 2!)� .��) �.� 3#1��)�

��� � � 03.!� �0�" �$ #� 0��02.��0#20� 2�� .1�30�. 2�" ��+11." �! �0���� # �.
#�0!��/�1 #� 2 �!)����. .#2)� 	 ���� � RCA 1$0/�.10 ��. �!&2)2#� 1*12��. 2 

 � � $!�1�� � � *10 2� 3&�� ��. 2 � ��0�$ 2&� ���0!&� � # �.!.� � #� *1.� 2 #"
! �� 2�� *" 0��1�0#.12�� *" �!.$� �0" 12. /�.12��)�� �. 2�" �ùSA�	 1*12��. .#2)

0�1&��2&�0 ��� � #" .1.30�" .��� .� 20�01�.2�� *" $&!�� *" 2! � � ��2�" �modifiers),
)�&" 

������

 �.� 

)� .!�120!�

� ��. 2 � ��0�$ 2�" ��2.1�" �.� 2 # 0�/ #" 2&� ����10&�

2�" ���0!."�þ �02�3!.1� ��." ��3!.1�" )�&" 2 �������� �2.� ��. �.�� �.� !�1��� 
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� 1 12) �02.����1�" 2�" ���0!."� �)� � # � ��+11. �2.� �0!�11)20! 3#1��� ��. 2 #"

.12! �.*20" .�) 2 �. /�.2#�+� #� ��. .�!��� .!����2��� ��3!.1��

4. � �2��  ����2�

�2�" �0!�11)20!0" 03.!� ��" 2�" 0�2��01�" 0�2 �+� �� 0���$ #  ����#1�)" 2&�

$!�12+� .� 20�0�2.� 0�20 .�) �0� � ���. �2 �.� 0�20 .�) ���!� ��! #� .2)�&��
" 0�
2 *2 #� � 0�.!2+�0�� .�) 2 �  ����2� .�.��+!�1� $!�1�� � �0�2.� � �* 1#$�� �! �0���� #

�. .#���0� � .�!��0�. �.� �. #� � ����0�  0�����.2�1�)" 2&� $!�12+� 12 �0���)�� �.� 2�
�!.��.2��� 2 # 1#12��.2 "�

�0 �0!��2+10�" 03.!� �+�� ���2&"� � # 1$0/��� �2.� ��. 0#� ��. 12� $!�1�� )�&"
0��.� 2. interfaces 2&� #� � ��12+�� � 0��!2�1� .�) 2 �  ����2� 0�/�$02.� �. �� �0�2 #!�0�

���2. �.!.�&������2. 1#12��.2. .#2� /0� .� ��0�02.� �. 0�1&�.2+� �2.� �0�.�*20!.
�0���)��. .�) .#2� � # � 03.!� �� �� !0� �. 0��.�/0#20�� �0 .� 2��01�.  � .�.�2�10�" 2�"

0��!.3�" �HQUROOPHQW� �. ��� 0�#��!02 *� 2�� 0#� �)20!�� 2.$*20!� �.� .�� *120!� $!�1�
2&� #� � ��12+��� 0�2 ��1�)" .#2+� 2&� ��&11 � ���+� $.!.�2�!�12��+� �.�
�0!� !�1�+� 2&� .��!&���&� �.!.�)�2&� 12. interfaces2&� #� � ��12+� �$0� .�.���10�

��� � #" �&��2�" �vendors) �. 0����� #� � �20� � ��1� 0�20 �! 1.!� �)�0�� 12 �
 ����2�� 0�20 0�20�+" .�0��!2�2� .�) .#2)���� 2��03&����" 03.!� ��" 1#���&"

$!�1�� � � *� 20$� � ��. .�0��!2�2� 2 #  ����2�� �0� �)" � # ��$!� 2 ����
1#�0��� �2.� )2� 2. �0���)��� 2 #" )30��.� �. �.!.��� #� ���!���0 2�� 0�1.�&��� )�&"�

2�" #� �0�2���" � �20� � ��1�" �subword modeling) � 03.!� ��" .#2�" 2�" � !3�" �$ #�
.�.��.�0� .�) 2 � �0!� !�1�) .#2)�� .� �.� � .�!��0�. 2�" .�.��+!�1�" ��. ���0�" � #

�.!�� �2.� �0 $!�1� 2�" #� �0�2���" � �20� � ��1�" 0��.� ���)20! ��.� � ��2��� 10
1$�1� �0 .#2� ��. 2�" ���0�" � # �.!�� �2.� .�) ����12 .!���) /0����2&��
" 0� 2 *2 #� 2 

�0���)�� �!��0� �. 0�����02.� �! 10�2���� �! �0���� # �ï.� 30*� �2.�  � ���0�" � #
�� ! *� �. �! �.��1 #� 1*�$#1��

5. � �  ����."

	. �0!�11)20!. 1#12��.2. 0�2��01�" 0�2 �+� �� 0���$ # $.!.�2�!�� �2.� .�)
1*�2 �0" !���" �EXUVWV�  ����."�  �  � �0" .�.�.!�12 *� 2�� ���0 0�2 ���ù#2) 0��2!��0� 2�
$!�1� 2�" .�.��+!�1�" /�.�!�2+� ���0&� � 2�� .�.��+!�1� 1#�0$ *"  ����."�ü��1�"� �

�1$*" 2 # � !*� #� �.�+" �.� ��� � �.!�� �20"� /�./!.�.2�� #� 1��.�2��) !)� 12��
0��� �� 2�" ! �"  ����."�

�2�" 2��03&����" 03.!� ��"  � $!�120" 0�1�� #� 1#�0$�  ����.� .� �.� � .�.��+!�1�
.�.3�!02.� 0�20 10 �0� �&���0" ���0�"� 0�20 10 1*�2 �0" 3!�10�"�

3.1.2 	 �0!����� �  ����." 2�" 0�2��01�" 0�2 �+� �� 0���$ #

ù!�02�" 03.!� ��" 2�" 0�2��01�" 0�2 �+� �� 0���$ # $.!.�2�!�� �2.� .�) #%��)
�)!#� �	. $.!.�2�!�12��� 2 # � !*� # � ���� #� .��� �. �0 2�� 03.!� ���

• ò�. 1*12��. ���10&� ��. 2���3&�. .#2 ����2&�  30��0� �¶
.�2.�0��!$02.� 0�)" �.�.�� * �¶ 0��)!#�� 0�1 / � 2 # � !*� # 2 #

.#2 ����2 #� 2�" .�2�$�1�"� 2 # !./� 3+� #� 2 # � !*� # 2 # /!)� #�
�.�+" �.� 2 # 3.�� ��� # /RPEDUG �)�& 2 # 0��)!#� # �0!����� �2 "�
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• ò�. �.�$��/� �0 .�.��+!�1�  ����." 0��.� � �* ���.�) �.
µµ� ��.!/��02.�¶¶ .�) 2�" 3&��" �.� 2 #" �$ #" 2&� �.�/�+� � # �.�� #�

2!��*!&��� !0� 0��1�" �. 1#�0�13�!0� 2� /��� 2 # 3&�� �.� 2 #"
��$.��� *" � !*� #" 12 �0!����� �� 0�+   ����2�" 0�/�$02.� �. 0��.�

.�!)10�2 " � �.� �. .�� 0� 2�� .�!��� ��1� 2 # ���! 3+� #�

• ò�. 2���. 2 # 0� ���1� * 1¶ ��. 0!� 12�1� �. �0!�2!��#!��02.� .�) 2�

� � 2 # #�)� �� # 0� ���1� *� 0�+ /0� .� ��0�02.� 2 �0!����� � �.
$.!.�2�!��02.� .�) /�.� �2)�0� #" �!)2 #" �.� � !#�+/0�" 1#��2�10�"

.���01. 12 #" 0!��20"�

�.!¶ )�¶ .#2�� )�&"� 2. 32&$� �0!����� �2.  ����." ��. 2�" �0!�11)20!0" 03.!� ��"
2�" 0�2��01�" 0�2 �+� �� 0���$ #� � .�!��0�. /0� �.*0� �ï.� 20�0� �!&2.!$��) 12)$ �	.

�! ')�2. .�.�20�2.� �. 0���$ �2.� 0��12.���&" �! �0���� # �. 0�.13.���02.� )2�
�0�2 #!� *� 1&12� 0�2)" 2&� �! �.� !�1���&� �0!��.��)�2&�� �.�+" �.� �. 0��1$* �2.�

�0 0�.!�0�" /�0!�.1�0" /�)!�&1�" 2&� 13.���2&� ��. 2�" �0!��2+10�" � # .� 2#�$�� #� �.
#�0!�.�*% #� 2 �)!#� �

3.1.3 �� .��!+��� � �.!�� �20" 2�" 0�2��01�" 0�2 �+� �� 0���$ #

� �� � ���!&� � � # $!�1�� � � *� 03.!� ��" 2�" 0�2��01�" 0�2 �+� �� 0���$ #

.�2��02&��� #� 2�� .�.��+!�1�  ����." .��� &" ��. 1#��12+1. 2�" ��$.��" � #
$0�!�� �2.��+�¶ .#2 *"�  !)� " 2�"  ����." �0!� !��02.� 12� �02.2! �� 2&� �! 3 !��+�

0�2 �+� .�¶ 0#�0�." 10 �!�����#���&" $.!.�2�!�� �2.� .�) ���!� .�0�2��)2�2. 12. ����
�.� 1$0/)� �.�)� # #� � �� 12�� .!�� .�2.�)�!�1� � 2�� .�.� 20�01�.2��)2�2.�

	. 1#12��.2. 0�2��01�" 0�2 �+� �� 0���$ #  30�� #� �. 0��.� .��� �� 0*� �. 12�
$!�1�� �0 �0���)�� � # �. 0�#��!020� 2�� .� ����)�0#1� �.� 2� $!�1�� � ��1� 2 #�	.

1#12��.2. 0���$ # 2 # �0!����� �2 " ��. .��!+� #" �0 0�/���" .����0" .�.�2 *�
�! 1.!� �� 12�" .����0" �.�0�)" .2)� # �0$&!�12��ò21�� ��¶ .��!+� #" �0 1 �.!�

�! ����.2.  ����." 0�/0$ ���&" �¶ .�.�2��0� �! 10�2��� 0��� �� 2 # �0��� �� #�
�! �0���� # �. 0�.#���0� � /�.3 ! � ��1� 2&� ���0&�� 12. ��.�1�. ���2. 2&�

/#�.2 2�2&� 2 # .2)� #�û0� .� ��0�02.� ���� �¶ .� /0�$�0� .�.��.�. � 0�1&��2&1�
�0!�11)20! 0�202.���&� 0��!.3+� �HQUROOPHQW� .� �.�  � �$ �!.3�10�" �sessions) �1&"
$!0�.120� �. �.!.�0�� #� 1*�2 �0"�	. 1#12��.2.� 0��1�"� 0�/�$02.� �. $!0�.120� �.
�! 1.!� 12 *� 10 ��. �� .!�� �.!.�&�� ���0&� � �.� 12�� �.! #1�. �.*10&� �02.�* 2&�

���0&�� �0� �)" � # �� !0� �. 1��.��0� �&"  �.� !�1�)" 2&�  !�&� ���0 ����" �!��0� �.
�0!��.����0� �0�.�*20!. �0!��+!�.�

þ 0�2��01� �! 3 !��+� 0�2 �+� �� 0���$ # /0� .� ��0�02.� �. �02.2!.�0� 10
.�2��0��0� /�.3&��." 10 �0!��2&1� �0&!��0� .3 !��  �./��+� .� �*10&�� ù� ��. �.�

�)� �2 � �� !0� �. 0����0� �0!�11)20!0" ��$.��" .�) �!�� ��1& 2�"  ����." 2 #� �1&" �.
��� �!��0� .�.��.� �¶ .�.1$ �0�2.� �0!�11)20! �! 1&���) ��. 2 �/� �!� �þ #� � ��1��

)�&"� 2�2 �&� �0�+10&� 12 �! 1&���) 0�¶ .�2�." 2 # .#2 �.2�1� *  30��0� �. ���02.� �.
1*�01�� �.���� �2." ���2. #�¶ )%�� 2 #" .��!+��� #" �.!�� �20"� )�&" 2�� .13��0�. �.�

2 ���� " 2&� 0!�.1�+� � # �� !0� �. 0��20��10� �)� " 2 # ��." .��)" 0!��2�"�
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3.1.4 �.!./0���.2. 2�" 0�2��01�" 0�2 �+� �� 0���$ #

	. .�)� #�. �.!./0���.2. �.! #1��� #� 2!0�" /�.3 !02�� *" 2*� #" 03.!� ��" 2�"

0�2��01�" 0�2 �+� �� 0���$ #�	. 1#12��.2. 2�" ù			 �.� 2�" NASA .�0�� ��� #� 2�
1� #/.�)2�2. � # �$0�  �! 10�2��)" ��0�$ " .�)�� �.� 12�" �� .���" 03.!� ��" �0 2�"

3.�� �0���� �0���.!0"  /���0"�
�!)1�02. �.!./0���.2. 1#12���2&� 0�2��01�" 0�2 �+� �� 0���$ # 0��.� .#2� � #

.3 ! *� 2. interfaces #� � ��12��+� � ��1���+�� 2 #" .��!+� #" �0 0�/���" .����0"� 2�
/�.$0�!�1� 2��03&���+� ���10&� �.� 2. �.2.�.�&2��� �! ')�2.�

1. ���1� �.�!���" .�)12.1�"�ù			

ò�." .�) 2 #" �)� #" $!�1�" 2�" .�.��+!�1�"  ����." 12�" �.!./ 1�.��"�

#� � �� *�0�0" .�) 2 �0�2 #!�) �operator-assisted),#��!01�0" 0��.� � .����� �.
�! 130!�0� ��. #%�� * 0����/ # 0�#��!�2�1� �� +!0" �.���0!���� �  � �. �. 0��.�

.� / 2��� 2)1 ��. 2�" �0!�)/ #" #%���"� )1 �.� ��. 2�" �0!�)/ #" $.����"
$!�1�"��! �0���� # �. 0�2���1 #� 2�� 0��/!.1� 2&� .��!+���&� �.!.�)�2&� 12��

0�2��01� 0�)" 2�2 � # 1#12��.2 " ���10&� �0���&� .� 12�10&�� 2. 0!�.12�!�. Bell 2�"
ù			 �! 1/�)!�1.� 2�110!�" 1#����0" ���10&" �.� ��. 1#����� /�.3#��"�+�. �.

0�.$�12 � ��� *� 2. 13���.2.� 12�" 1#����0" ���10&" 0�$&!����.�  � .�)� #�0"�
.� #12��� /�.3 !02���"� ���0�" � 3!�10�" 2�" .���2�1�" 2 # $!�12��

                        �
�,þ�þ ��þ�þ�                                        ù�ù�	þ�þ ��þ�	þ

$!�&1� �FROOHFW� $!�&1� �FROOHFW�
$!�&1� ��!2." �FDOOLQJ FDUG� $!�&1� ��!2." �FDOOLQJ FDUG�

$!�&1� 2!�2 # .2)� # �WKLUG�SDUW\ ELOOLQJ� 2!�2 � *�0! �WKLUG QXPEHU�
���!&� "��! "����!&� �SHUVRQ�WR�SHUVRQ� ���!&� " �SHUVRQ�

�0�2 #!�)" �RSHUDWRU� �0�2 #!�)" �RSHUDWRU�

þ ��12. 2&� 0��� �+� �0��� *10 �0 2 .��) 0!+2��.�µµò$020 �.��10� 2��
ù			��.!.�.�+ �0�20«¶¶�� .!$��)" 1$0/�.1�)" $!�1�� � � *10 2�� .�0��!2�2� .�) 2 �

 ����2� .�.��+!�1� /�.�!�2+� ���0&� �.� #� ������0 10 ��0�$ 1$0/)� ����� ���10&�
.�) 2 �  � � �! ��#%0 )2��

‘‘ ü��.� 0�.�!02��� /*1� � � .� )$� ./*�.2 � �. .�.���10�" 2 #" �!.��.2�� *"
1#�/! ��2�" ��." 2�2 �." #��!01�." �. 0�3&� *� �)� 2�" 0��2!0�2�" ���0�" 0�1)/ #.’’ (Jay
Wilpon, Lawrence Rabiner, Chin-Hui Lee & E.R. Goldman, Researchers, AT&T Bell
Laboratories, “ Automatic recognition of keywords in unconstrained speech using hidden
Markov models”,1990, p. 1870).

þ �!��� .��/0��0 )2� �)� 2 ��� 2 # 1#�)� # 2&� $!�12+� .� � *��10 2 
1#��0�!���� � �2�� � 0�+ �0!�� # 2 ��� 2&� $!�12+� �! 1��02.� 0����� �  ����.

(extraneous speech) 12�" .� �!�10�" 2 #" ���$ µµ���& �. ���& ��. 1#�� ���� ���1� �collect
call) �.!.�.�+¶¶��	 /�����. � # �.2.�!�3��0 12¶ .� 20��1�.2. 2&� �0�02+� 2&�

0!�.12�!�&� Bell� �2.� .� ����0 2 � �)� �. /��� #!���0� ��. �!.��.2��� � �*�� ��
�!.��.2��� ��. ��. 2)1 .��) �!� � .� �. ��!0�0 �. 0��.2.�0�3� *�  � 03.!� ��" � #

.�0#�*� �2.� 10 �0!�12.1�.� *" $!�120"�ù�.��&!�� �2." )2� � $!�1� 0����� �  ����." �.
�2.� � ��) �.� .�.�)30#�2 �!)����. 10 ���0 .�2�12 �$� 2��03&���� 03.!� ��

.� 3.1�12��0 2 1*12��. �. #� � ���0� 0� �� #� $!�1�� � �+�2." .#2� 2� 3 !� 2 �
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0�2 ��1�) ��� �&� ���0&����0�/���	 20���) 1*12��.� � ü�0�0!�.1�. ���10&� ��1&

ù�.��+!�1�" -&��" � 95&3�9RLFH 5HFRJQLWLRQ &DOO 3URFHVVLQJ�� �0!�0����.�0 � �2��. ��.
2�" ���0�"���0�/��� 2� 1�&�� �VLOHQFH�� 2 #" � !*� #" �02�/ 1�" �.� 2�� 0����� �  ����.��0

��1� 2�" .�.�2�10�" � # /)���.� 12 / ���.12��) ��0�$ �.2.1�0#�12��.� 0�¶ .!$�"
��� �. � �2��. � # /0 $!�1�� � � *1.� 2�" ���0�"���0�/��� 0�.13.��� �2." �21� )2� � �� 

1#$�� 0�.�.�.��.�)�0�� 0����� �  ����. .�.�.!�12�� �2.� 0�.!�+"�	0�0#2.�.� 2.
� �2��. 2�" 0����� �  ����." 0�.�./��� #!�����.� $!�1�� � �+�2." ��. �0!�11)20! 

�0�2 �0!�� �.� #%��)20!�" 2���"� .� #12��� .���#1� 2&� �0���+� �! 2*�&�  ����."� )�&"
.#2� �.2.�!�3 �2.� 12�" ��10�" /0/ ���&� ��. 2��  ����.�

ò�. ��� 2��0��� ��&��.�) 1*12��. 0�2��01�" 0�2 �+� �� 0���$ # 0��.� .#2) � #
�0!��!�302.� .�) 2 � Lenning (1989).

2. ò�0�$ " 3&��" ��. �2 �. �0 .�.��!�.�0RQWHILRUH +RVSLWDO

	 VARRS (Voice Activated Robotic Retrofit System)0��.� ��. �!&2)2#� 1*12��.
� # /��0� 2� /#�.2)2�2. 1¶ ��. �����!0" �bed-bound) �2 � �. 0���$0� 2� ��1� 2 #
�!0�.2� * 2 # �0 2� 3&���	 1*12��. 1$0/��12��0 ��. �. $!�1�� � �0�2.� .�) �����&���.

�2 �. �0 �! ����.2. )!.1�" � �.!.�#1�.� � # 0��.� ./*�.2 �. $!�1�� � � *�
$0�! ����2 #" 0���$ #"�

‘‘ þ ./#�.��. .#2+� 2&� .1�0�+� �. 0�20��1 #� .���" !#���10�" 2�" ��1�" 2 #

�03.�� * � 2 # � /� * 0�)" �!0�.2� * 2 #" /��� #!�0� 2�� .�1��1� �0�&����" .�0�.!2�1�."�
0��3 !2�� �2." �0 �� .�.��.�. ��!� 2 � 1��0#2��) �.� 2 � ���2��) �! 1&���)¶¶.(Marc
Liang, MD & Krishna Narayanan, MD, Montefiore Hospital, ‘‘The application of voice
recognition to robotic positioning of a hospital bed’’, 1989, p. 31).

	 VARRS /�.��20� ��. ���!) �0���)�� � # �0!��.����0�� ��. password� /* ���0�"

��. 2. 2���.2. 2 # �!0�.2� * ��03��� �.� �)/�.�� ���20 �.20#�#�2�!� #" )! #" ����& �XS��
��2& �GRZQ�� .�.1��&10 �WLOW�� ��1& �EDFNZDUG� �.� ��! 12� �forward)� �.� 2!0�"

�! �!.��.2�1���0" ��10�" ��. 2 �!0��2� ���1� 2��0)!.1�"� 3.��2 * �.� /�.��1�.2 "����
�0��20" 2&� .��!+���&� �.!.�)�2&� 0���.��.� 2� $!�1� 2�" 0�.!2�����" .�) 2 �  ����2�

0��.�/0#1�" 2 # 1#12��.2 "� 2.#2)$! �. �0 2�� 03.!� �� 0�)" SDVVZRUG� �! �0���� # �¶
.� 30*�02.� � .�)�!�1� 2 # 1#12��.2 " 10 ���0" 3&��"��0 2 � 2!)� .#2)� � ���1�

.� �!��02.� �)� 12� 3&�� 2 # .1�0��� 0�20�+�2." � ��$. 0�0��0" 2�" 0�2 ��" 2&�  � �&�
�! ��0�2.� ��01. 2 0�/��) SDVVZRUG�
��!$0�� 0��1�"� ��. 0�2 �� .13.�0�." �fail-safe
command)� �  � �. /�.�)�20� 2�� ����1� 2 # �!0�.2� * 0�2)" 0�)" $��� 12 * 2 #
/0#20! ���2 # .3¶ )2 # 0�3&���0��þ 0�2 �� .13.�0�." �! 12����0 &" ��2! #� 12�!���"

(backup) 12�� �0!��2&1� 013.�����" .�.��+!�1�"�
ù�) 2� 12���� � # 1$0/��12��0 2 1*12��. VARRS �$ #� .�.�2#$�0� �� ��� �

��0�$ � ��. 2. � 1 � �0�.�� �!0��2�.� )�&" 0��.� 2 Hill-Rom’s Enhancemate.

3. ò�0�$ " 2&� 2��0 �2��+� ���0!&� ��0�12 * �#��+�.2 "�NASA
Jet Propulsion Laboratory

� ��0�$ " ��1& 3&��" 2 # 0� ���1� * 2&� /�.12����+�  $���2&� �.!�$0� 12 #"

.12! �.*20" 2� /#�.2)2�2. �. 0��20� *� 2.#2)$! �. � ��.���" �.� � �*�� �0"
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�0�2 #!��0"���. .�¶ .#2�" 0��.�  ��0�$ " 2&� 2��0 �2��+� ���0!&� ��0�12 * �#��+�.2 "

� # �.2.�!�3 #� 2� �0�2 #!��. 2&� ! �� 2��+� 0��1�0#.12��+� �!.$�)�&� 12.
/�.12��)�� �.��2�� �0!��2&1� .#2�� ��." �.� �)� .12! �.*2�" �!��0� �. $0�!��02.�

2.#2)$! �. �.� 2 #" 0��1�0#.12�� *" �!.$� �0" �.� 2�" ���0!0"�	 Jet Propulsion
/DERUDWRU\ �.�� �0 2 /RFNKHHG 1$0/�.1.� ��. 3&��2��) 1*12��.� 2 0� � �.�)�0� VCS,
��. 2�� 0�2��01� 0�2 �+� �� 0���$ # .�) 2�" ���0!0" ��0�12 * �#��+�.2 "�	 1*12��.
#� ������0 10 / ���.12��) ��0�$ 12 /�.12��)�� � Orbiter Discovery 2 � ��2+�!� 2 #

1990.
�� 2!���2.�2!0�" ���� .�) 2�" 1.!��2.���. ���� 0�2 ��" � # 0������1.� ��. 2 

1*12��.  ����." $!�1�� � � *�2.� ��. 2�" �0�2 #!��0" 0���$ # 2&� /�.� �2+� �switches)
12�" $0�! ����2. 0�0�$)�0�0" ���0!0"��� .12! �.*20" �� ! *1.� �. 0����� #� �.� �.

�0�2 #!� *� 2�" ���0!0"� �. 0�0!� � � *� 2�� 0��!.3� 0��)�." .�) ��. ���0!. �.� �.
3#��11 #� 2�" ���0!0"��� #�)� ��0" 0�2 ��" .�.3�! �2.� 12�� 2.#2 � ��1� 2&� $!�12+��

�.�+" �.� 2� $&!��� 2.$*2�2. �.� �02.2)��1� 2&� ���0!&� �.� 0�$.� 2� � !3��
µµ�0!�11)20! �more)́ � µµ)$� 2)1 � �* �too much)́ � µµ1����1��� �easy)́ �	 �0���)�� 

1$02��� �0 2�� 2.$*2�2. �.� 2� �02.2)��1� �! 1��020 0#0����. 12 � ��0�$ 2&� $&!��+�
�02.����10&�� �.!�$ �2." 2.#2)$! �. 12 #" .12! �.*20" ��. ��1 ��. 2�� 0�.�)!�&1� 2&�

13.���2&� .�.��+!�1�"�þ 0�.!2����� .�) 2 $!�12� .�.��+!�1� 03.!�)12��0 .3 *
�! �� #���&" / ����12��0 �! 10�2��� �.2� 2� /��!�0�. 0�.�.�.��.�)�0�&� 0���$&� �!��

.�) 2�� �2�1���� / ����" �!.��.2 � �����.� 10 �0!����� � � # �! 1 � �.�0 0�.�!��+"
2�" 1#����0" � !*� # 12 /�.12��)�� � � �21� +120 2. � �2��.  ����2+� �. �0!��$ #� 2 �

�.2����� �0!��.�� �2��) �)!#� �background noise).

“�.2� 2� /��!�0�. 2&� / ���+�� �!&2.!$��)" 12)$ " �2.� � 0� ��0�&1� 2 #
���!+�.2 " �0 2�� 20$� � ��. �.� 2� �0�2 #!��. 2 # VIS� �.�+" �.� � 0�.�&�� 0�)"

��.� � ��2�� * 1#�)� # �$�+� �templates)� # �. �� ! *10 �. $!�1�� � ���0� 12�� �2�1�.”
(George Solarar, Project manager, NASA Lyndon Space Center & Marc Sommers, Project
Engineer, Lockheed Engineering & Sciences Company, ”Space Shuttle voice recognition
flight experiment”, 1991, p.14).

	�" / ����" .� � *��1.� 2!0�" �0$&!�12�" �! 1 � �+10�" �2�10&�� 1$0/�.1���0" ��.

2� /�)!�&1� 2&� 13.���2&� .�.��+!�1�" �.� 2�� .�.�����1� 2&� �! ����.2��+�
�$�+���!�� .�) 2 � ��0�$ 12 /�.12��)�� � � .�.��+!�1� 0�$0 0��20#$�0� 1$0/)� 12 

���� ��. �.���. .�) 2 #" .12! �.*20"�þ .�.��+!�1� �.2� 2� /��!�0�. 2�" �2�1�"
�.2�/0��0 2�� .����� 0�1&��2&1�" 12 VIS ��." �0�)/ # ��. 2 � .#2)�.2 ��0�$ 2�"

.� �.��" �gain)� �! �0���� # �¶.�2�12.���� �2.�  � �02.� ��" 12�� ��2.1� 2�" 0�1)/ #�
µò�. �.!)� � 1*12��. � # .�.�2*$���0 12 GEIRCA’s Advanced Technologym

Laboratory �0!��!�302.� 12 Hackenberg (1987).

     ��� ü�1.�&�� û0/ ���&� (Data Entry)

þ 0�1.�&�� /0/ ���&� ��1& 3&��" 0��20�0� 2�� ��01� ���! 3 !��� 0�1 / 
/0/ ���&� 12 #� � ��12��) 1*12��. � # �. 2. 0�0�0!�.120���!�� 2. 2��� 2�" /0�.02�."

2 # ¶���  � 03.!� ��" 2�" 0�1.�&��" /0/ ���&� �2.� 2 �*!� .�2��0��0� 2&� 0�� !��+�
1#12���2&� .�.��+!�1�"  ����."��� �!+20" 03.!� ��" 2�" �0!�12!�3 �2.� �*!& .�) 2�"

.����0" 2 # 12!.2 *� 2&� 0!� 12.1�&� �.� 2&� .� ���+��ù#2) � # ���2!��0 2 0�/�.3�! �

.#2+� 2&� �0�.2+� 12�� .�.��+!�1�  ����." �2.� � /#�.2)2�2. ��. 0�1 / /0/ ���&� $&!�"

2� $!�1� $0!�+��
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 ��$!� 2. 2��� 2 # ¶�� � $!�1� 2�" .�.��+!�1�"  ����." &" ��1 � ��. 2�� 0�1.�&��

/0/ ���&� 0�0�2����0 �.� 10 ���0" �� ��$.��0" �.� �0�2 #!��0"�

• �.2.1�0#�" ü�1.�&�� /0/ ���&� 1$02��+� �0 2�� 2 � �01�.

• �/ �2�.2!��� �.2.�!.3� 2&� 0�02�10&� ! #2��."

• ü��.�/0#1� 
� � �� *�0�� .�) #� � ��12� /�/.1�.��. �0
$!�1� � �#��1&�

• ��$.���)" 1$0/�.1�)" ü�1.�&�� 2&� .�.�2�10&� 10 �.2.1�0#.12��� #����

• ��� � ��. �.2.�!.3� .13.��12��+� 1#�� �.�&�

• û��)1�. /� ���1� �#�� �� �02!�10&�� �! 12.1�. /.1+� .�)

/.1 3*�.�0"

• 
�0�. �! �!.��.2�1�)" 2&� !.�20� * 2&� .1�0�+��

û�.�!���.2. #�0�." 2&� .1�0�+��
�.2.�!.3� 1#�2.�+� .�) 2 #" 3.!�.� � � *"�

ù���#1� /0����2&� �.� .�2�� �!.3�+� .�) 2 #"
0!�.12�!�.� *" 20$��� *"

• �0� / $0�.��.�1�)� �.2.�!.3� 2�" +!." �3���" �.� 2�" �.!.� ��" .�)

2 #" #�.���� #"

• ù13��0�0" ü���0+!�1� 2&� �.2012!.����&� �/� �2�1�+�

• �#12��.2. �!.��.20�." �#����!&1� .�2�10&�

• û�.� �� �.��2&� 	.���)��1� �.��2&�

• ü��)!� �.2.�!.3� ���! 3 !�+� ��. 2. 0��12!03)�0�.
�! ')�2.

• 	��03&����" 0��1�0#�" µò�0�$ " 2&� 2��03&���+� �!.��+� .�) 2 
�! 1&���) .���.1�" 12 #" 2��03&��� *" 12*� #"

þ 0�1.�&�� /0/ ���&� ��1& 3&��" 1#$�� .�.3�!02.� &" ³�0�2 #!��. ��.

.�.1$ �����. $�!�. �hands-busy) � .�.1$ �����. ��2�. �eyes-busy)́� 0�0�/� 0��2!��0�
12 #" 0!�.� ��� #" �. 0��20� *� $0�!&�.�2���" 0!�.1�0" 2.#2)$! �. �0 2�� �! 3 !���

0�1.�&�� /0/ ���&��

“ù�) 2� 12���� � # �.�!�0� � �*2�� $!)� 1¶��.� $0�! #!�) �. ��!0� 2. ��2�. 2 # .�)

2 ���! 1�)�� �.� �. 1#��0�2!&�0� 0� �� # ��. �. �.2.�!�%0� /0/ ���. 1¶��. $.!2�� � $!�1�
2�" .�.��+!�1�"  ����." .#���0� 2�� .� / 2��)2�2. .�� 1��0�&2.� 0�+ �0!� !��0� 2.

1#��2+�.2. � � �03��&� �.� #�0!�)�&1�" 2&� �.2�+� 12 #" $0�! #!� *"�´ (Lick Cook,
Staff Writer, Managing Automation, “Voice recognition: Time for another look?”, 1990)

þ .�.��+!�1�  ����." 0��.�  � �./��)" 2!)� " 0�1)/ # /0/ ���&� � # 0��2!��0�

12 #" $!�120" �. /�.2�! *� 2. ��2�.� 2. $�!�. �.� 2� 1��%� 2 #" 1#��0�2!&���. 12 �!� 
� # 0��20� *� 2�� �/�. 12���� � # 0�1�� #� /0/ ���.�

�2�" �.2.1�0#.12���" �.� .� ���0#2���" 03.!� ��" �  ����. �� !0� �. 1#�/#.120�
�0 ���0" 20$� � ��0" ��. 2�� �0!�1#�� �� 1#����!&�.2���" ���! 3 !�0" � # /�.30*�0��þ

.�0�0#�0!&���� .�) 2� $!�1� 2&� $0�! ����2&� 1#1�0#+� � # .�.�2 *�2.� ��. 2�� 0�1 / 
/0/ ���&� ����" � !3�"�+�. �.!�/0���.� 2 bar code0��.� 2 �� .� / 2��) ��1 ��. 2��

�0!�1#�� �� 2�" �&/�� � ������" ���! 3 !�." � # 1$02��02.� �0 ��� � �! ')��¶��&"� /0�
�$0� 2� /#�.2)2�2. �.2.�!.3�" �.2.12.2���" ���! 3 !�."� )�&" 0��.� � �.2�12.1� 2&�

#���+� �.2� 2�� �3��� 2 #" 12 1��0� �.!.�.��" )� # 12�����.� 1#1�0#.1���.� � 2 #
2*� # 2�" ��.23)!�." � # $!�1�� � �����0 ��. 2� �02.3 !� 2 #"�� 1#�/#.1�)" 2�"
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.�.��+!�1�"  ����." �0 2 barcode0��2!��0� 2� 1#���! �1� )�&� .#2+� 2&� ���! 3 !�+��

/�0#� �*� �2." 2.#2)$! �. 2�� �.!.�&�� barcodes ��. 2. .�2��0��0�. � # /0� �$ #��

����� ý�2��.2. 1$0/�.1� * ��. 2�� 0�1.�&�� /0/ ���&�

�� ���0� " �� 0��� �� 2 # �0��� �� #

�� �.!./ 1�.��" 03.!� ��" 2�" 0�1.�&��" /0/ ���&� $.!.�2�!�� �2.� .�)
�0���)��. ���!)20!. 2&� �0���2. ���0&�� �02� 2�� �!)13.2� .���2#��� )�&"� 2&�

�0��� ���+� /#�.2 2�2&� 2�" .�.��+!�1�"  ����."�  � 03.!� �0�" �$ #� 1#�0�/�2 � ��10�
�&"  � 03.!� ��" � # 1#� /0* �2.� .�) �0!� !�1���. �0���)��. /0� 0��20� *� �.!� ��.

���!) 2���. ��." /#�.����" 03.!� ��" 0�1.�&��" /0/ ���&��
�2�" �0!�11)20!0" �0!��2+10�"�  � .�.�2�10�" 10 �0���)�� �0!��.���� #� ��� � #"

2#� � ����� #" )! #" ���$ %�3�.� �.�� )$�� .�*!&1��� �.�� �0 2�" ���0�" � # 1#� /0* #�
���0 03.!� ����#$��� 2 �0�.�*20! � 1 12) 0�)" �0��� �� # 0��.� $.!.�2�!�12��) 2�"

���0 03.!� ��"� �0� �)" � # 1��.��0� )2� 2. �0!�11)20!. �! ')�2. �0 0�1&�.2&���.
�0���� /0� 0�.!� *� ��. �. ��.� � ��1 #� 2�" �0��� ����" .����0" ���0 03.!� ��"�ù#2)"

0��.�  �*!� " �)� " /�.3&��." 12�� 0��� �� 0�)" �! ')�2 " �0 0!�.�0�. .���2#��"
�0��� �� #�

   �� �02.��+22�1�

�� 03.!� ��" 0�1.�&��" /0/ ���&� 1#$�� $.!.�2�!�� �2.� .�) 0�/���"

�02.3!.12���" .�.�2�10�"��2�" �0!�11)20!0" �0!��2+10�" � 0���#��2� �� / " ��."
.�.��+!�1�" /0� �0!� !��02.� 12�� 2#� � ������ �!.�2� .�.�.!�12.1� 2&� ���0&� � #

�$ #� 0�1.$�0����. ��1� /0/ ���&� �0 2�" /��3 !0" .2��0�0"� ��. �.!�/0���.� �� !0�
�¶.�.�.!�12� 2� 3!�1� ³$.!.���� " ���.�."´ �0 2 � �+/��. F435�õ�&" �. / *�0� 2 

1*12��. 1#�2�!�1�" ��. 2�� �.��/0#1� .2� * 2�" Eastman Kodak (Eastman Kodak’s steam
trap maintenance system).� 20�0� �.!�/0���. 2&� �! �����2&� � # �� ! *� �.

�! �*% #� )2.� ��. 1*12��.  ����." �!��0� �. 0��� ��&��10� 0#��&" �0 2 �.1��)
� ��1���)�

û0� .� ��0�02.� �0� �&���0" ���0�" � 3!�10�" �. #� �.��12 *� � �*�� �0"
�0�2 #!��0" 2 # ����2! � �� #� /�./ $��� click 2 # � �2��� * �. 1#�0�+� �2.� 10 ��. ���� �

3!�1�� � .�)�. �.� 10 ��. �! �.� !�1����  !� �!.3�. �spelling)�ù� / $�" .#2�" 2�"
� !3�" /0� .� ��0�02.� �¶.� 20� *� 2�" �.20#�#�2�!�0" �!.���" ��. 2� /��� #!��. 0�)"

3&��2�� * 1#12��.2 "���. ù�0!������� 02.�!�. �.2.1�0#�" 3 !2��+�� ��. �.!�/0���.�
./#�.2 *10 �. �!.��.2 � ��10� .�!��� � � 2��) ��0�$ 2&� .20�0�+� 2�" �.!.�&��" 2�"�

0�0�/� ��� �. �!�1��. /0/ ���. �.2.�!�3 �2.� �0 /��3 !0"  !� �!.3�0"� .� �.�
.�2�12 �$ *1.� 12. �/�. 0�.22+�.2.�¶ü21�� 2 �/� 0��22&�. 12. ��! 12��� 3!��. (front-
brakes)� # �.!.2�! *2.� 10 ��. 10�!� .�) 3 !2��� �.2.�!�3 �2.� &" ³��! 12��� 3!��.´�
´��!�3!�.´� ´3!��.� 0��!)"´� �.� ³��!�3!�´� �! �.�+�2." 2�� 12.2�12��� �.2.�!.3�

2011�!&� /�.3 !02��+� 0�.22&��2&��þ .�.��+!�1�  ����."�  �  �)�0" 0�.3�" �touch
screens) �.� � $!�1� � �2��� * 0���0�%.� 2 �!)����. .#2)� /�.2�!+�2." ��. .�2�12 �$�.

��.��! "���. �02.�* 2�" 0�1)/ # �.� 2�" �02�3!.1�"�ù�) 2�" 20$� � ��0" .#2�" �
.�.��+!�1�  ����." 0��.� � �)�� � # �.!.���0� 0#����2� �.�+" �0�.�+�0� 2 �0���)�� �
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�� +�&11 � ���� / ��

�� �0!�11)20!0" 03.!� ��" 2�" 0�1.�&��" /0/ ���&� 0��.� #%��� / �����0" �.�

.�.�.!�12+�2.� �.�*20!. ��1& 2&� �!.��.2��+� �0!� !�1���&� �.2.12�10&� �.� ���&�
�1 /#���&��þ $!�1� ��." / ������" ��+11." �$0� /* ��0 �0�2��.2.� � �* 1��.�2��� ��.

2�" �0!�11)20!0" 03.!� ��" 2�" 0�1.�&��" /0/ ���&��0�.#������ .�!��0�. �enhanced
accuracy) �.� 2.$*20!� 0�0�0!�.1�.�	. ��0 �0�2��.2. .#2� ����� #� .�) 2� �0�&����

�0!��� �� �perplexity).þ .�!��0�. �.� � 0��2�$#�1� .#��� #� �0 2� �0�&1� 2 # .!��� * 2&�
���0&� 12 0�0!�) �0���)�� � 0�+ � .�!��0�. �0�2�+�02.�� 0��1�"� �.�+"  � ���0�" 2 #

0�0!� * �0��� �� # ��� �2.� �0!�11)20! /�.�!�2�" �02.�* 2 #"�

4. � �2��  ����2�

+�. 2�" 03.!� ��" 2�" 0�1.�&��" /0/ ���&� �0 �0!� !�1��� �0���)�� � #��!$0� ��.
.�2�12����1� 12 � �2�� 2 #  ����2� �02.�* .�!��0�." �.� 0#� ��." 12� $!�1��þ

0�.!2+�0�� .�) 2 �  ����2� � �20� � ��1�� �  � �. 0���0�2!+�0� 2�� .�.��+!�1� 12.
�!)2#�.  ����." 2 # ���0 $!�12�� 0�.#���0� 2�� .�!��0�.� 0��2!�� �2." 2�� 0��!.3�

(enrollment) .�)�� �.� 12�" �0!��2+10�" � # /�.$&!��02.� 10 � ��.��� 2���.2.�	.
.�0��!2�2. .�) 2 �  ����2� � �2��. 0��.� 0*� �. 12� $!�1� .��� ���)20! .�!���� �.�+"

.3¶0�)" /0� 0���0�2!+� �2.� 12 �  ����2� �.� .3¶02�! # 0�/�$02.� �. ��� �0!��$ #� 0�.!��

.�.�.!�12.1� 2 # �0!����� �2 "  ����."�

�.�+" 2. �0���)��. 2&� 03.!� �+� .#2+� �0�.�+� #�� ���02.� /#1� �)20!� �
�! 1���#1� $!�12+� 12. 0�202.���. �! �!���.2. 0��!.3�" � # .�.�2 *�2.��	.

.�0��!2�2. .�) 2 �  ����2� 1#12��.2.� �.�+" �.� 2. �! 1.!� 1���. 12 �  ����2�
1#12��.2. �0 2� 12./�.�� �! 1.!� �� �on-the-fly adaptation), �� ! *� �.

$!�1�� � ��� *� 12�" �0!��2+10�" � #  � ��0�$ � #�) �!.��.2���" 1#����0" �$ #� /0��0� )2�
.� /�/ #� ��.� � ��2��� 0�2)" 2 # �0!����� �2 "  ����."�

5. � �  ����."

õ�&" �0 2. 1#12��.2. 2�" 0�2��01�" 0�2 �+� �� 0���$ #� �21� �.�  � 03.!� ��" 2�"

0�1.�&��" /0/ ���&� $.!.�2�!�� �2.� .�) 1*�2 �0" !���"  ����."�þ 0��� �� �02.�*
.�.��+!�1�" 1#�0$ *"  ����." �.� .�.��+!�1�" /�.�!�2+� ���0&� 0�.!2�2.� �#!�&" .�)

�.!�� �20" )�&"  �0!��.�� �2��)" �)!#� "��0 �0����" �!.���"� ���2&"� 2. 1#12��.2.
1#�0$ *"  ����." �.! #1��� #� �0�.�*20!� .� $� 12 �)!#� .�) 2. 1#12��.2. /�.�!�2+�

���0&�� �0 2�� � �)2�2. �. � �����0� .��� �. �0 2 �! ')�� 2 �0���)�� � 2 #" $!�120" �.�
2 �0!����� ��

����� 	 �0!����� �  ����." 2�" 0�1.�&��" /0/ ���&�

	. �0!�11)20!. .�) 2. �0!����� �2. 03.!� ��" 2�" 0�1.�&��" /0/ ���&� 0��.�

�/�.�20!. 0���.!#���.��.!.�2�!�� �2.� .�) 3#1���" �/�.�20!)2�20" �)�&" 1�)��� #%���"
�0!� �!.1�0"� / ��10�" �.� .2#$��.2.� ��.��" �. �.2.12!�% #� 2 � #� � ��12��)

0� ���1�)�¶ü�." �.2.1�0#.12�"� 2 #  � � #  � #������ � .!� *�2.� �. $!�1�� � ��1 #�
2. ��.12��� �.�*��.2. 2&� ����2! � ��&�� .�.���12��0 �¶.�2��.��12� 2 � 0� ���1�) ���0

/* � 2!0�" ���0"�
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�� 1#����0" .#2�" 1#��� #� 12� $!�1� .��0�2�� *� 0!� 12.1�.� * 0� ���1� * �

12� �02�/ 1� ��1& !./� 1#$� 2�2&��þ �02�/ 1� ��1& !./� 1#$� 2�2&� 0��2!��0� 12 
#� � ��12��) hardware�. 3#��1102.� 10 .13.��120!� �.� �.�.!)20!� �0!� $��ü��1�"�

0��2!��0� �0�.�*20!� ����2��)2�2. 12 #" $!�120"�  �  � � � �1&" $!0�.120� �. ����� *�
�*!& .�) .�2��0��0�. �.2� 2� /��!�0�. 0���0&!�10&� � .�.�*10&��þ !./� �02�/ 1�� )�&"�

0�/�$02.� �. �.! #1��10� �.!0�� ��" .�) 2�" ���0" 1#$�)2�20" �02�/ 1�" 2 #
�0!����� �2 "�

��� �. �! ')�2. 1$0/��� �2.� 0�/��� ��. �/�.�2�!&" 0��)!#�. �0!����� �2.  ����."�
0�1&�.2+� �2." 0�/�� *" .��)!��� #" $0�!�1� * 2&� � !*�&�� ù� �.� � ��.�)2�2. 2&�

.�0��!2�2&� .�) 2 �  ����2� � �2��&� 12 $0�!�1�) 2&� � !*�&� .#���0� 1#�0$+"�
0�2 *2 �" 2. �0!�11)20!. �! ')�2. � # �!  !�� �2.� ��. �/�.�2�!&" 0��)!#�. �.� ��012���

�0!����� �2. 0��.� 0�.!2����. .�) 2 �  ����2��þ 0�.!2����� .�) 2 �  ����2� 20$� � ��.
0��.� �0!�11)20! .�!���" 0��.� �0!�11)20! .�!���" 12 #" #%�� *" � !*� #"� 0�0�/�

/�.��20� 2� /#�.2)2�2. � �20� � ��1�" 2 #  ����2�� 2 # �0!��.�� �2�� * � !*� # �.� 2 #
3.�� ��� # Lombard�0 2!)� �/�.�20!. �0�12��)�

õ�. 2. �! ')�2. �!��0� �. 0���$ �2.� 0�2)" 2 # �! �.� !�1��� # �0!����� �2 "
03.!� ��" 2 #"� �! �0���� # �. ��12 � �0�2.� � ��.�)2�2� 2 #" �. .�20�0��!$ �2.� 12�"

.�.�0�)�0�0" 1#����0" � !*� #�ù#2) 0��.� �/�.�20!. �!�1�� ��. 2. �0!����� �2. #%�� *
� !*� # �.� 2. ����2� 1#12��.2.��� 03.!� ��" � # .�.�2 *� ����2� � 3 !�2� 1#12��.2.�

1#���&" �!  !�� �2.� ��. $!�1� ��1. 10 ���� " /�.3 !02��+� �0!��.��)�2&�  ����."�
1#��0!��.��.� ���&� 2&� 0�&20!��+� $+!&��

����� �� ù��!+��� � �.!�� �20" 2�" 0�1.�&��" /0/ ���&�

 �� ���!&� � � # $!�1�� � � *� �.!./ 1�.��" 03.!� ��" 2�" 0�1.�&��" /0/ ���&�

12�" 0!� 12.1�.��" �!.���" �.!.�&��"� 12�" .� ���0" �.� 2. ������. 1����. 0��.�
�0�0!.1��� � 12� $!�1� #� � ��12+��ü�/�$02.�� ����12.� �. .�1��� �2.� �� �. �0 2 #"

#� � ��12�"�þ .� / $�� )�&"� �� !0� �. .#���0� �0 2� /�.�)!3&1� 0�)" interface� # �.
$.!.�2�!��02.� .�)  ���0" 1#��112+10"�ù�� ��. �.!�/0���.� ��. �!� .�.�20� 2�

1#����!&1� ��."  ��0�." 3)!�."� � 0� ��0�&1� 2 # $!�12� �. 0�.#���0� .� �  �)��
1$0/�.120� �21� +120 �¶.�.�.!�12� 2� 3)!�.�ù#2)"  2!)� " .�.�.!�12.1�" /��0� ��3.1�

12 12)$ ��." 0�1.�&��" /0/ ���&���� �&"� ��. 03.!� �� 0���0+!�1�" 2 # � � 2�� *
0���$ # � 2�" �!.���" �.!.�&��" �� !0� �. / ���0� �0 2!)� � # �. �#���0� ��� �0"

��&12�" 3)!�0"� �12& �� .� 2. ��2 *�0�. 2�" 3)!�." �$ #� .�2��.2.12.�0� .�) 0!&2�10�"
�! " 2 $!�12��

� �!  !�1�)" 2�" $!�1�" ��." 03.!� ��" �.� 2 # !)� # 2�" .�.��+!�1�"  ����." &"
�! " 2 12)$ 2 # �!� # 1#�20�0� 12 1$��.2�1�) �02���" 0��)�." �!�� .�) 2�� #� � ��1�

2 # 1#12��.2 "��0 �0!��2&1� � # � �! 0!�.1�. .#2� ���02.� .�) 2 #" 0������ �20" � ���.
���� ��."  ��/."� � .� / $� 2 # 1#12��.2 " .�) 2 #" $!�120" �. 0��.� �0�.�*20!��þ

1#��02 $� ��� �&� .�) 2 #" $!�120" 12 1$0/�.1�) ��." 03.!� ��" 1#�20�0�12 � �.�*20! 
$0�!�1�) 2&� ��2���2&� � # ��2 �2.� 2&� .��!+���&� �.!.�)�2&�� 2�" .� / $�" .�) 2 #"

$!�120" �.� 2�"  � ���!&1�" 2 # �!� #��� $!�120"� ��. �.!�/0���.� 0�/�$02.� �. �! 2�� *�
2�� 2 � ��2�1� 2 # ���! 3+� # 10 ��� � 1#��0�!���� 1��0� � �. �$ #� �/�

/�.� !3+10� ��� � �!)2#� �0�2 #!��." 2 # �!� #�
� ���" 03.!� ��" 2�" 0�1.�&��" /0/ ���&� .�.�2 *�  � 0�0!&2�10�" �! " 12 #"

$!�120" �. ��� �2.� ��1& 1*��01�"  ����." � %�3�.�� �$ �!.3�����"  ����."�þ �0�2 #!��.
2&� 0�0!&2�10&� .�.3�!02.� 12�� .�2�1� 1#��0�!����&� /0/ ���&� �.� 2�� 0�.���0#1�

��." .�.��&!�1����" 0�1)/ #�þ � �)2�2. �.�  2)� " �pitch) 2&� 0�0!&2�10&� .�.�20�2.� �.
/�.3�!0� 0�3.�+" .�) 2 � �0!��.�� �2��) �)!#� � )�&" �.� �. 0��.� .� /0�2)" .�) 2 #"
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$!�120"�þ ��2.1� �.�  !#��)"  ����." 2 #" �!��0� �¶.� � #�0� 2�" .�.�2�10�" 2 # �!� #�

�.�+" �.� 2�� 0��0�!�. 2&� $!�12+� �0 2 1*12��.� �� �!.���" �.!.�&��" �1&" .�.�2 *�
�!�� ! !#��)� 0�+ 2. /�.�!���.2. #�0�." /���. 12. �!0��2�. )$���0 �0!��2&1� � #

1#�#��!$ #� .!$�!� � �� ���0�! � $!�120" 0�/�$02.� �¶.�.�2��0� � /��� #!��. /* �
�0!�11 2�!&� interfaces� 2.  � �. �¶.�2.�.�� *� 2. �! 1)�2. 2&� /�.3)!&� $!�12+��	 

1*12��. KorTeam��. 2. /�.�!���.2. #�0�." /���. 12. �!0��2�. .� 20�0� �.!�/0���. 0�)"
1#12��.2 " �0 � ��.��� interfaces.

�� 03.!� ��" � # $!�1�� � � *�  �)�0" ��. 2�� �� / 2&� ���! 3 !�+� �!��0� �.
/�.��2 #� 0#�!��0�"  �2���" 0�0!&2�10�"� �! 1.!� 1���0" 12� 3&20��)2�2.� 2�� .�)12.1�

�02.�* $!�12� �.�  �)��" �.� 2 #" #�)� �� #"  �2�� *" �.!�� �20" 2 # �0!����� �2 "
 ����."���  �)�0" � # / � *�2.� �0 2� / �� 3 !�+� �!��0� �. �.! #1��� #� 2�� �.! *1.

��1� 0#�!��+"� �.�+" �.� �. /�.��2 #� 0!�.�0�. /�0#�)�#�1�" 2�" �� ���1�" ��. 2�
/�)!�&1� 2&� 13.���2&� � 2�� 0�.�0��2.1��

�2�" 0!� 12.1�.��" �.� .� ���0#2���" 03.!� ��"�  � $!�120" 1#���&" �!�1� �2.� 10
����1��
" 0� 2 *2 # 2. 1#12��.2. .�.��+!�1�" /0� �!��0� �. �! 1/�� �2.� 10 ��� � 

0��!2��. 2 # 0� ���1� *� 0�2)" �.� .� .#2) �02.3�!02.� .�) 2 $!�12�� ü�/�$02.�� 0��1�"�
�¶.�.�2��0� � 0�1&��2&1� ���! 3+� # ���& 12 � �! 12.20#2��) 0� ���1�) 2 # �! 1+� #

� 2 # �03.�� *�

����� �.!./0���.2. 2�" 0�1.�&��" /0/ ���&�

	. �.!.��2& �.!./0���.2. .�0�� ��� #� 2�� � ���� � !3�. 2&� 03.!� �+� 2�"
0�1.�&��" /0/ ���&���!)1�02. �.!./0���.2. 03.!� ��" .� 20� *� 2. 1#12��.2. � #

�$ #� .�.�2#$�0� ��. 0!� 12.1�.��" �.�  �� � ����" $!�10�"�

1. �#�2�!�1� �.��/&� .2� * �stream trap maintenance).
Eastman Kodak Company

�� �.��/0" .2� * 0��.� 0�.!2��.2. 2&� 1#12���2&� ��!�.�1�" .2� *�
� � �� *�

2�� .� ���!#�1� 2 # #�! � ����� # �0! * .�) 2 1*12��. ��!�.�1�"� �.��/0* �2." 2 �
.2�) +120 �. �� $��02.� 0��!�0�.�õ2.� ��. �.��/. .2� * $.��10� 2 �0!) #�! � �0�2.� � �*

�!�� !. �0 .� 2��01�. �. �0�+�02.� � .�)/ 1� 2 # 1#12��.2 " ��!�.�1�"��2.
0!� 12�1�.�  � �.��/0" .2� * �!��0� �. �.!.��� #� 1#�0$+" 10 �0�2 #!��.� /�.3 !02���

�.!.2�! *�2.� .�+�0�0" 12�� �.!.�&���

þ 02.�!�. Eastman Kodak03�!� 10 2�� .�.��+!�1�  ����." 12� /�0!�.1�.

1#�2�!�1�" 2&� �.��/&� .2� *�

³�� ��$.��� � 0!��� �2.� 10  ��/0"��#���&" ��." ��$.���)" �!.��.2 � � *10 2 #"
0���$ #" 0�+  � #�)� �� � �.2��!.3.� 2¶.� 20��1�.2. �.� � �� *1.� �02.���+�2." 2 �

0� ���1�)��2�" �0!�11)20!0" �0!��2+10�" $!0��� �2.� .�0�)1�.�0" �ladders) � .�0��#12�!0"
��. �. �! 10���12 *�  � �.��/0"�

� �*!� " �)� " 0�1.�&��" 2&� 3&��2��+� #� � ��12+� 0��.� � �.! $� 12 #"
��$.��� *" 2�" /#�.2)2�2." �. 0!��� �2.� .�0��!2�2. $&!�" $.!2� �.� � �*���þ 3&��2���

0�1 / " 2&� /0/ ���&� 0��2!��0� 12 #" ��$.��� *" �. /�.2�! *� 2. $�!�. 2 #" /�.��1��. ��.
2 $0�!�1�) 2 # 0� ���1� *� 2�� �/�. 12���� � # 0�1�� #� /0/ ���.�ò�. ��� � !#3.� 

��0 ���2��. 0��.� � 0���0�%� 2�" #�.�������" �  2! ��."� 2 �+� �2." 2�� 0!�.1�..”(Lonnie
Lood & Joh Lewis, Eastman Kodak Company, ”Integrated Voice data System for Central
Stem trap maintenance”, 1991, p.94).
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ü� 1#�2 ��.� 0��20*$���0 �.�*20!� .�� � ��1� 2 # �! 1&��� *� 0�1.�&��
/0/ ���&� .�.��.����� .�) 2� $!�1� 2&� $0!�+� �.� 2.$*20! " 0�1#�$! ��1�)" 2&�

��10&� /0/ ���&� 1#�2�!�1�"�
+�. 2�� #� � ��1� 2&� 12)$&� .#2+� $!�1�� � �����0 ��. 3 !�2) 1*12��.

.�.��+!�1�"  ����."� 2  � � ��!.10 �!�� !. .�) 2 1$0/�.1�) 12�� �!���� )� # �.�

.� /0�$���0 � $!�1��)2�2� 2 #�ü����� � 0��2!0%0 12 #" 0!��20" �. /�.2�! *� 0�0#�0!�.

����10&�� .3 *  � 0�0!&2�10�" � # 2 #" .��*�#�0 ��1& %�3�.��" 3&��" 0���0�%.� 2��
.����� �.2.3#��" 10 1#�� #�0#2���"  �)�0" �.2� 2� /��!�0�. 2�" 0�1.�&��" /0/ ���&��
"

0� 2 *2 # � 0�1.�&�� /0� .�.���$���0 �)� .�) 2� $!�1� 2&� $0!�+� .��� �.� .�) 2�
$!�1� 2&� �.2�+��

þ Kodak �.2.��2!�10 ���� " �! �����2&�� )�&" 0��.� 3#1� � ���) 10 2�2 �0"
0!� 12.1�.��" 03.!� ��"�� �0!��.�� �2��)" �)!#� " �02.�.��)2.� .�) 0��$�12� 10

����12� ��2.1�� �.2./0���* �2." /��3 !0" 2! � � ��10�"� 2 # ���! 3+� # �02� 2��
#� � ��1� 2 # 1#12��.2 "�	. �.�+/�. � # 1#��/0.� 2. .� #12��� �0 2� � ��/.  ����."

.� /0�$���.� � �* 0*�!.#12. ��. 2 1#��0�!���� 0!� 12.1�.�) �0!����� �� .�.���� �2."
2 #" ��$.��� *" 1#�2�!�1�" �. $!�1�� � � *� �! 12.20#2��� �.�*��.2. ��. 2.

�.�+/�.�ü����� �  � ��$.��1� � 1#�2�!�1�" /0� 0�$.� �/�.�20!� 0� ��0�&1� �0 2 #"
#� � ��12�"� �0 .� 2��01�. �. .�.�2�� *� � ��.���" 2! � � ��10�" 12 interface 2 #

$!�12� ��. �. /�0#� �#��0� � 0� ��0�&1� 2 #"�	�� "� � ��1� /0/ ���&� � # �!  !�� �2.�
��. 2�� .� ���0#1� 2&� /0/ ���&� 1#�2�!�1�" /0� 0�$0 1$0/�.120� ��. 2�� ��01� 0�1 / 

/0/ ���&� .�) PC.�! �0���� # �. 0���#�0� 2 �!)����. .#2)  � 1$0/�.12�" #� � ��1.�
��. ³! ��)2´ � ��1��� *� 2  � � /���.�0 2. .!$0�.  ����." .�) 2 PC �.!�� �2."
�! 1 � �&���. /0/ ���. ����2! � �� # ��. 2� ��1��

2. û�.�!���.2. #�0�." /���. 12. �!0��2�. �Bedside charting).
KorTeam International

�2. � 1 � �0�.�� �0!����� �2. �.!.2�!0�2.� ��. /�.!�+" .#�.�)�0�� .�����

�0�2�&1�" 2&� �0�)/&� �.2.�!.3�" 2�" �0!.�0�." 2&� .1�0�+� �.� 0��2�$#�1�"
0�0�0!�.1�." 2&� �.2.�!.3+� .#2+�� �0 .� 2��01�. �. �$0� �02.2!.�0� 10 �)/. � 0�1.�&��

.#2 �.2�1�+� 12�� #�0�. 1#� ������!�1�� � �+�2." 20$����" 0��1�)��1�" �.� �!0#�." 2�"

.� !�"� � KorTeam International�.2����0 �&" ��." 2!)� " �. ��.� � ��� *� ��� �0" .�)
2�" .�.�2�10�" ��. �0�2�&1� 2�" �.2.�!.3�" �2.� � 1$0/�.1� 0�)" #� � ��12�� *

1#12��.2 " �.!.� � *��1�" 2&� /�.�!.���2&� #�0�."��� 0�/�� � 0��12�� �0" � #
!&2����.� 0���!��.� 2 )� 0�$0�!��. �.� 1#��12�1.� )2� ��. 2�2 � 1*12��. �. ��!0�0 �.

0��.� .�.��.���� .�) 2� $!�1� $0!�+��ü��3!.1.� 2�� �! 1/ ��. 2 #" �. �0!� !�12 *�  �
�!)1�020" 0���.!*�10�" �.2� 2�" 0�02�10�" �.� 2�" 0�#��!02�10�" 2&� .1�0�+� � # .�.�2 *�

2�� .� ��0�12��� $!�1� $0!�+� �.� �.2�+��þ �)�� 0�/0/0������ �*1� �2.� � .�.��+!�1�
 ����."�

�!�� .�) 2�� 0��� �� 2 # 20��� * �! ')�2 "� � KorTeam�! $+!�10 12� /��� #!��.
��." ��12." .�.�2�10&� 1$02��� �0�

• 	�" .�.�2�10�" 2 # �!� # 2&� /�.�!.���2&� #�0�."

• 	. $.!.�2�!�12��� 2&� $!�12+�

• 	�" 1#����0" ��2& .�) 2�"  � �0"  � ��.2! � �.�  � � 1 �)� � �. �0�2 #!� *1.�
2 1*12��.�

ü��1�" 0!0#�����.�  � .�.�2�10�" � # �. ��!0�0 �. ���!0� 2 ���!)3&� �

�.���� �2." #�¶)%�� 2�" �! 2���10�" 2 # �! 1&��� *� 2�� .�)�!�1� �.� 2�
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/�.�!�2��)2�2.�	 interface 2 # $!�12� � # .�.�2*$���0 �0!�0�$0 ��. �0� * �� �2!0$0 ���&

12 �0!����� � 2&� Microsoft Windows� �.! #1��� �2." 2� � !3� 2�" 3)!�." � # �!��0�
�. 1#����!&�0��þ $!�1� 0��)�&� 2�" �!.��.2���" 3)!�." .�.�2�10 2�� 0�1&��2&1�

0�/��+� 0!�.�0�&� ��. 2�� �! 1����� /�.�!.3� �.� .��.�� 2&� 3 !�+�� �.�+"  � 3)!�0"
$!0���02.� �. 2! � � � *�2.� �0!� /��� .�) 2 #" $!�120"�	 interface1$0/��12��0 �0 ��1�
2�" .����0" 2011�!&� �.2�� !�+� $!�12+��  �  � �0"  !�12��.� &" �! " 2�� 0� ��0�&1� �0
2 #" #� � ��12�" �.� 2�� 0��0�!�. �0 2. 0�.�����.2. #�0�."�� �! 10�2��)" 1$0/�.1�)" 2 #

���� # 03.!� ��" 0�����#�0 2 $!)� �02.�* 2�" 1*���%�" 2�" �/�." �.� 2�� #� � ��1�
2�" &" 2 1*12��. Chartwell��. 2. /�.�!���.2. #�0�." /���. 12. �!0��2�.��0 2 � 2!)� �

)�&"� .#2)� 0�$0 �/� 0�.#���0� � 0� ��0�&1� �.� � .� / $� 2&� $!�12+� &" �! " 2 
1*12��.� .#��� �2."� �21�� 2�� ���.�)2�2. �. 1203�0� 2 0�$0�!��. �0 0��2#$�.�

�� ù�)�0�. 0!�.2��+� .� ����+10&� �Worker’s Compensation
reserving). Navistar International

H /�.2�!�1� .� ���.2 " 0��.� ��." 2!)� " 0� �� �)��1�" 2&� �03.�.�&� � #
�¶.�.�2�� *� ��. 2� 0�.!�� ���#%� 2&� .�.��+� ��." 02.�!�." )1 � .3 !� 2�" /�0�/���10�"

0!�.2��+� .� ����+10&���#�0���02.� ��.� � �*�� � #� � ��1�) �.1�1��� 12 #"
�.!�� �20" � # #�0�1�!$ �2.� 10 ���0 /�0�/���1���02� .�) /0�. �2+ $!)��.�  0�/��)" 2�"

Navistar �0!� 2 # .� �0�.2�� * ��. 2�" 0!�.2���" .� ����+10�" 0�!)�0�2 �.
1#�2.�� / 2��0�� $&!�" �. #��!$0� ��� � " ��.�)" �. 2 � .�2��.2.12�10��

þ �*1� � # �! 2����0 �2.� � .���2#�� 0�)" 1#12��.2 " 20$��2�" � �� 1*��" �0�)"
���0�! # 1#12��.2 " /��./��� 2  � � �. �&/�� � � *10 2� � ���� ��%�" .� 3�10&� � #

$!�1�� � � *�  � 0�/�� � �0!� 2&� .� �0�.2��+��þ .�.��+!�1�  ����." 1#��0!���3���0
12 � )� 1$0/�.1�) 0�0�/�  � #������ � � # �. $0�!�� �2.� 2 1*12��. /0� �2.�

0� ��0�&��� � �0 2� $!�1� #� � ��12+� �.� �  ����. 2 #" �� �.�0 �0!�11)20! 3#1��� �.�
 ��0�. 10 1$�1� �0 2 #" ��� #" 2!)� #" 0�1)/ # /0/ ���&���! �0���� # �. /�0#� �#��0� �

$!�1� 2 # ���0�! # 1#12��.2 " �.� � 1#�� �� 2&� /0/ ���&� 2 �0���)�� �.� 2 interface
2 # $!�12� �2#$.� �/�.�20! # 1$0/�.1� * �� 0�1&�.2+���.� 12. 12��2.!2 2 # 1#12��.2 "�

ò�. �!&2)2#� 2 # 3&��2�� * 1#�� *� # �0!� 2 # .� ���.2 " 0!�.2��+�
.� ����+10&� 2����0 #�) 2 � ��0�$ 2&� 0�/��+� �.� 2&� $!�12+� 2 # 1#12��.2 "�þ

0� ��0�&1� �0 2 �!&2)2#� /�0#�)�#�0 2�� �! 1.!� �� 2&� $!�12+� �.� 2 #" 0��2!0%0 �.
�! 20�� #� �0�2�+10�"� )�&" 2�� 0�1.�&�� 0�)" .�� * 1#12��.2 " 3&��2�� *
password.ü��1�"� 0�.���0#1.� 2�� .�!��0�. 2 # 1#12��.2 "� 2�� �.2.����)2�2. 2 #

�0��� �� # �.� 2� 1� #/.�)2�2. 2 # interface  ����."�

“û0 � ���& )2� �. �� ! *1. �. 2 $!�1�� � ��1& $&!�" 2��  ����.�´ (Ray Skarcyuski,
Manager, Worker’s Compensation Department, Navistar International, Personal
communication, 1988).

��� �!)1�.1� û0/ ���&� �Data Access)

H �!)1�.1� /0/ ���&� ���&12� �.� &" .���2�1� ���! 3 !�+� (information
retrieval) � �!)1�.1� ���! 3 !�+� �information access)) 0��.� ��. 1$02��� �!)13.2�
�0�2 #!��. 2�" .�.��+!�1�"  ����."��2)$ " 2�" 0��.� � .���2�1� ���! 3 !�+� .�) ��. on-
line ����� 1#���&" ��. ��1� /0/ ���&��� !)� " 2�"  ����." 0�2 ���02.� 12�� 0����!&1�
��." 03.!� ��" &" �! " 2. /0/ ���. � # �!)�0�2.� �. �02.30!� *���� �!+20" 03.!� ��"
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.�.3�! �2.� 10 1#12��.2. 2��03&����" 0�#��!�2�1�"� 2.  � �. 0���20��.� 2�" #��!$ #10"

%�3�.��" 03.!� ��" 12 #" $!�120" �0 2���3&�. �0!�12! 3�� * �.�2!���
	 ���� " 2&� 03.!� �+� 2�" �!)1�.1�" /0/ ���&� �$0� ��� � .#���0� �.�

�0!��.����0��

• ù#2 ����1� ü!�.�0�. �� ���1�" 2&� .12��+� �0!� $+�

• 	!.�0����" 1#�.��.��" �!)1�.1� 2&� �/� �2�2+� 12 #" �! 1&��� *" 2 #"
2!.�0��� *" � �.!�.1� *"

• �.2.�.�&2��� �! ')�2. �!�1� 2&� �! 1&���+� %�3�.�+� � ��+�         
                                                                    (PDA’s)

• ü�#��!�2�1� �0�.2+� û#�.2)2�2. 2��03&���+� �.!.��0��+�

• ü��1�0#�" 0� ���1�+� �!)1�.1� 2 # �! 1&��� * 12. 0��1�0#.12���
/0/ ���. 2&� 0�$0�!�/�&� $!�1�" �manual)

• ��� � ��. �!)1�.1� 2&� $!��.2�12+� 12. /0/ ���. 2�"

$!��.2�12�!�.��" .� !�"

• û���� !�. ò!0#�. #� ��10&� ��1& on-line � ���+� ��10&�
/0/ ���&�

• ü3.!� �� 2&� �)�&� �!)1�.1� 2&� 2! $ �)�&� 12� ��1� /0/ ���&�
�0 2�" �/0�0"  /���1�"

• �#12��.2. �!.��.20�." ü� � ��1� #� � ��12+��2��03+�&�

• �� �0!/ 1� ��� *" �.! $� .�.� ��+10&� �.� ���! 3 !�+� 12. ����

 �!�.��1� *"

• ��.���) 0��)!� �.! $� ��1� / 2��+� ���! 3 !�+� 12 #"
�.2.12��.2�!$0"

• 	��0��� ��&��0" �!)1�.1� 10 #��!01�0" �.2.�)� #�


� � ��1� ���10&� ��1& .�.3 !�" 2 #  �)�.2 "
2 # 0���#��2 * 1#� ����2�

• 	 #!�1�)" �!)1�.1� 2&� 2 #!�12+� 10 ��10�" /0/ ���&� �0
  2.��/�&2���"  /���0"�

��. /�� 3���" 03.!� �� 2�" �!)1�.1�" /0/ ���&� 0��.� � #� � ��1� 2��03&���+�
���10&� �02� .�) .��� .�.3 !� 2 #  �)�.2 " 2 # .2)� # � # 0���#� *�0 �.

�.��1 #�0�ü� .�2���10� �0 2�� #� � ��1� ���10&� 2�" 0�2��01�" 0�2 �+� �� 0���$ #� �
 � �. .��� �02.2!��0� 2. %�3�. 0�)" .!��� * 2��03+� # 10 2��0��� ��&��.�� 1��.2.� �

#� � ��1� ���10&� ��1&  �)�.2 " (dial-by-name).�.���0� 2�� 0�1.�&�� .�) 2 #" $!�120"
��� � # �! �.� !�1��� #  �)�.2 " � ��� # .�.��&!�12� ���$ ³���010 2 �!.30� ��þ

/�0!�.1�. � # �.����0� $+!. 0��.��
1.  þ  ����. .�.��&!��02.� .�) ��. 1*12��. .�.��+!�1�"  ����."

2.  	 .�.��&!�1��� �!)2#� .�.��20�2.� 1¶��.� ���.�. /0/ ���&�
3.  ù�.1*!02.�  .!���)" 2��03+� # � # .�2�12 �$0� 12 .�.��&!�1��� �!)2#� 
4.  
� � �0�2.� � ���1� 12 � .!���) .#2)�

�� �0!�11)20!0" 03.!� ��" �!)1�.1�" /0/ ���&� $.!.�2�!�� �2.� .�)
1#��0�!���� #" 12)$ #"� �.2.�!.3� 2�" �.2�12.1�" 0�)" 2!.�0��� * � �.!�.1� *�

0�3���1� ��� �." 1#��0�!�����" ���! 3 !�."� #� � ��1� ��." ���10&"��� �� �!)13.20"
03.!� ��"� )�&" 2 AudioNav 2�" Amerigon�.� 2 LawTalk 2�" West Publishing ��. 2��

WESTLAW� ��.� � � *� � �#�� �)20!0" .����0��/!�10�" �.� $!�1�� � � *� �0�.�*20!.
�0���)��.�
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þ .�.��+!�1�  ����." 0��.� ��." 2!)� " 0���2.1�" 2&� #��!$ #1&� %�3�.�+�

2��03&���+� #��!01�+� �touch-tone telephone services) �!)1�.1�" /0/ ���&� 10 �0��20"
�0 2��03&����" 1#1�0#�" �0!�12!03)�0� # �.�2!���ù#2) 0��.� �/�.�20!. $!�1�� 12�"

.�! 2���" �.� 2�" #�0!�)�2�0" �0!� $�" 2&� þ�&���&� � ��20�+��õ�&"  � %�3�.��"
#��!01�0"� �21� �.� 2. 1#12��.2. .�.��+!�1�"  ����." �� ! *� �. �! �� #� #��!01�0"

$&!�" /�.� ��� �� +!0" ��0!�1�&"�

����� ý�2��.2. 1$0/�.1� * 2�" �!)1�.1�" /0/ ���&�

�� ���0� " �� 0��� �� �0��� �� #

�� �0!�11)20!0" .�) 2�" #��!$ #10" 03.!� ��" �!)1�.1�" /0/ ���&�
$.!.�2�!�� �2.� .�) ���!� �0���)��.� .� 20� *�0�. .�) ���0"� 3.�0!� /�.�!�2�" ���0�"

��0�/����� �0��� ����" .�.�2�10�" 2&� 03.!� �+� 2�" �!)1�.1�" /0/ ���&� .#��� �2.� �0
2�� 0�1&��2&1� �0!�11)20! 0�202.���&� �! 1��10&� 12�" ���! 3 !�0" �0���&� ��10&�

/0/ ���&� �.� 2�� 0���2.1� 2 #" 10 .���2�1� ���! 3 !�+� ���! #" �0���� # �full-text
retrieval).ù�)�� �.� ��. 3.�� �0���� .��� 0�0!+2�1� ��10&� /0/ ���&�� )�&" ��

“��12. )�&� 2&� �� #� ��+� (bolts) ��. 2.  � �. � .� ���0#���� �.� .� �0�!.�����
� 1)2�2. 0��.� ���!)20!� .�) ���”
.�.�20� �0���)�� � # �. �.�*�20� 2.  �)�.2. )�&� 2&� /�.��1��&� �0/�&� 2�" ��1�"�
�.�+" �.� 2 �0!�0$)�0�) 2 #"��� 03.!� ��" .#2 * 2 # 0�/ #" 0��.� /*1� � �¶.�.�2#$� *��

.� �.� 0��.� �/�.�20!. $!�1��0" ��.  !�.��1� *" �� 02.�!�0" 2&�  � �&�  � #������ �
$!0��� �2.� 2�� �!)1�.1� 10 2�2 �. /0/ ���.� .��� /0� 0���#� *� 2�� 0�����1�

�.2.1�0#�" 0�0!&2�10&� ��1& 2�" SQL.þ $!�1� 0�1)/&�  ����." �0 �0��� �0���)�� � ��.
2� /�.2*�&1� 3#1��+� 0�0!&2�10&�� 0��2!��0� 10 0�.��0��.2�0" $&!�" 0��0�!�. 12� $!�1�

2�" SQL � 2�" û#./���" /�.2*�&1�" 0�0!&2�10&� (Boolean query formation)�. .�.�2 *�
2�� .�.��.�. ���! 3 !�. )� 20 2� $!0��� �2.��

�� �02.��+22�1�

µò�." .�) 2 #" �!&2.!$�� *" 12)$ #" � ��+� 1#12���2&� �!)1�.1�" /0/ ���&�

0��.� � .�2��.2�12.1� 2�" ����2! �)��1�" � �*�� �&� �.� .1.3+� �! 2*�&� �0 ��.�
�0!�11)20! 3#1��) 2!)� 0�1)/ #�+�. �.!�/0���.�  .�)� #� " �+/��." 10 SQL
.�2�12 �$0� 12�� �! 3 !��� 0�0!+2�1��

³��12. )�&� 2&� �� #� ��+� �0 .� ���0#���� � 1)2�2. ���!)20!� .�) ���´�

SELECT TABLE1.ITEM_ NUMBER, TABLE2.OH_BALANCE
FROM      MATERIALS_TABLE TABLE1, WAREHOUSE_TABLE TABLE2
WHERE   TABLE1.ITEM_NUMBER=TABLE2.ITEM_NUMBER AND
                  TABLE2.OH_BALANCE < 500 AND TABLE1.ITEM_TYPE=‘BOLT’

ü��1�"  � /# .�)� #�0" .�2�10�" .�2�12 �$ *� 12�� 2!�����.�. �12 !�. 2�" 02.�!�."
Coca-Cola� )�&" .#2�" ��� �2.� 1¶��. 0#!0�." $!�10&" ���! 3 !�.�) 1*12��. 0�)"

0�� !�� *  !)3 #�

KEYBOARD          SPEECH
ko83q        ,12 !�. 2�" Coca Cola
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�0 ���0 �0!��2&1�� �  ����. .� 2!��0� 2 #" $!�120" .�) 2�� .����� 0�����1�" 0�)"

�/�.�20!. � �*�� � # 1#12��.2 " �!)1�.1�" /0/ ���&��

�� +�&11 � ���� / ��

	)1 � �!.��.2 � ��1� ���10&� ��1& 3&��"� )1 �.�  � #�)� ��0" 03.!� ��" 2�"

�!)1�.1�" /0/ ���&� � # �!  !�� �2.� ��. $!�1� .�) ���!�"  ��/0" .2)�&�� #� � � *�2.�
��1& 2&� �!.��.2��+� �0!� !�1���&� �.2.12�10&� � ���&� �1 /#���&�� �� 2��03&����"

03.!� ��"� � # $.!.�2�!�� �2.� .�) �0��� ���� " �0!�12.1�.�+� $!�12+� 12�!�� �2.�
12 � 0�2 ��1�) ��� �&� ���0&����0�/����0 .!�02�" �0!��2+10�"  � 03.!� ��" .#2�"

#� �02 *� 2. �!)2#�. 0!&2�10&��.� �!�10&� � # $!�1�� � � *�2.� 12. 1#12��.2. IVR.
û��./��  $!�12�" .� �!��02.� �0 ��. 1#��0�!����� ���� � 3!�1� 12� ��12. 2&� 0��� �+�

� # 2 # �.! #1���02.��
+�. 2�� .���2�1� ���! 3 !�+� ���! #" �0���� # �full-text information retrieval)

.�.�20�2.� � $!�1� 0�)" � �2�� # 12.2�12���" ��+11."�	 �/� 1*12��. Law Talk ��. 2��
WESTLAW $!�1�� � �0� 2 � �2�� /* �!.��.2��+� Dragon Dictate 1#�/#.1��� �0 2 

WIN� 2 1*12��. 0�0!&2�10&� 3#1���" ��+11." 2�" WEST. 	 WIN .�.�*0� 2��
.�.��&!�1���� 0�1 / �.� 2� �02.2!��0� 10 SQL 0�0!&2�10�"�

�� � �2�� �����2�

þ 0��� �� 2 # � �2�� #  ����2� 0�.!2�2.� .�) 2� 3*1� �.� 2 ���0� " 2 #

����#1� * 2&� $!�12+��	. 1#12��.2. � # �!  !�� �2.� ��. 0�202.���� $!�1�
0�1&�.2+� #� 20$� � ��. .�0��!2�2� 2 #  ����2�� 0�+ 2. 3&��2��� 1#12��.2. #� � ��1�"

���10&� � # 03.!�)� �2.� 10 ��. .��� 2��03&���� 1#1�0#�� � 12. 2���3&�. 0�)"
� �� �#!� * 0��.� 0�.!2����. .�) 2 �  ����2�� þ $!�1� 2�" 0�.!2�����" .�) 2 �  ����2�

20$� � ��." 0�.#���0� 2�� .�!��0�. 0�)" 1#12��.2 "� 0�+ 1#���. 0��2!��0� 12 #" $!�120"
�. �! 1.!�)� #� 2 1*12��. 12�" .�.�2�10�" 2 #"� /��� #!�+�2." 2�" �! 1&����" 2 #"

0��!.3�" ��. 2.$0�. #� � ��1� ���10&� ��1&  �)�.2 "�	 1*12��. Law Talk ��. 2��
WESTLAW, � # $.!.�2�!��02.� .�) �0��� �0���)�� � 0��.� �! 1.!� �)�0� 12 �  ����2��

�.�+" �!  !��02.� ��. 0�.�.�.��.�)�0�� $!�1� .�) 2 #" $!�120"� þ �! 1.!� �� 12 �
 ����2� 0�.#���0� 2�� .�!��0�.� �! 1.!�)� �2." 2�� .�.��+!�1� 12� 3&�� 2 # ���0

$!�12���0 2 � 2!)� .#2) /�0#� �*�02.� � /���!�1� .���01. 1¶��. �0��� ���� "
#� %�3�&� ���0&��

�� � �  ����."

þ �� �.2������ ! �  ����." ��. 2�� �!)1�.1� /0/ ���&� 0��.� � 1#�0$�"  ����. 10

1#�/#.1�) �0 2 � 0�2 ��1�) ���0&�� þ .�.��+!�1� 1#�0$ *"  ����." � /�.�!�2+� ���0&�
�� !0� �. 03.!� 120� �)� 10 �0!��2&1� � #  � $!�120" /0� .�.���02.� �. $!�1�� � � *�

0����� �  ����.�
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����� 	 �0!����� �  ����." 2�" �!)1�.1�" /0/ ���&�

	 �� ��&12) �0!����� �  ����." 0��.� � /��)1�. 2��03&��.�þ $!�1� 2 #
2��03+� # &" ��.23)!�.�+�. 2�� .���2#�� 03.!� �+� .�.��+!�1�"  ����." .�.�2*1102.�

10 .�)� #�� �.!��!.3 �
�� #� � ��12���" 03.!� ��" (desktop applications)1#���&" .�.3�! �2.� 10

�0!����� � �!.30� #�	. �!.30�. $.!.�2�!�� �2.� .�) /�.�0� ���� �)!#� �)�&" ��.
2���3&� � # $2#��0�� �.� �0!����� #1.  ����. �background speech).ü� .�2���10�� 2.

�.2.�.�&2��� �! ')�2. /0� �$ #� 1#��0�!����. �0!����� �2.  ����."� ��¶.#2) �.� �.2� 2 
1$0/�.1�) 2 #" �.����02.� ���2. #�¶)%�� � $0�!)20!� /#�.2� �0!��2&1�� /��./� /#�.2)"�

�2.�2 " �)!#� " �.� �0!����� #1.  ����.�	 AudioNav 2�" Amerigon �$0� 1$0/�.120� ��.
��. .�) 2. �� 0���.!����. �0!����� �2.  ����."� 2�� .#2 ����1��

����� �� .��!+��� � �.!�� �20" 2�" �!)1�.1�" /0/ ���&�

ù�) 2� 12���� � # .!�02�" 03.!� ��" 2�" �!)1�.1�" /0/ ���&� /��� #!� *�2.� ��.

$!�1� 12�� 2��03&��.�  � .��!+��� � �.!�� �20" � # #�0�1�!$ �2.� .�2�12 �$ *� 1¶.#2 *"
2&� ���&� 2��03&���+� 03.!� �+��	 ��2��. 2&� .��!&���&� �.!.�)�2&� ��. 2�"

03.!� ��" 12. �.2.�.�&2��� �! ')�2. /0� �$0� .�)�� .�.�#�0� ���!&"�	. 1#12��.2.
�� ���1�" .#2 ����2 # �Car navigation systems) �.� 2. � ��� 1#12��.2. �.! $�"  /���+�

(directions)  30�� #� �. 1#�� !3+� �2.� 12. �.��0!&���. �!)2#�. 1#� ����+� �.� 2�"
20�02 #!��0" ���0 �!� #� 1#��0!��.��.� ��� # 2 # 2!)� # �0 2 �  � � /�� �2.�  �  /���0"�

2 # $0�!�1� * 2&� .��!+���&� 13.���2&� �.� 2�" �.! $�" 2&�  /���+� �0 2!)� � # �.
��� �2.� 0*� �. �.2.� �2�"�

����� �.!./0���.2. 2�" �!)1�.1�" /0/ ���&�

�2� 1#��$0�. �.!.2��0�2.� ��� �. $.!.�2�!�12��� �.!./0���.2. 1#12���2&�

�!)1�.1�" /0/ ���&��þ 03.!� �� 2�" Sprint/Texas Instruments .�0�� ���0� 2� $!�1� 2 #
��� # 2 # �� ��. 2 � ��0�$ 2�" /�./��.1�." 0�.�.�.��.�)�0� # 1$0/�.1� *�¶ù��.

1#12��.2. �!)1�.1�" /0/ ���&� 0��.� 2. �! ')�2. � # �$ #� 1$0/�.120� ��.
0!� 12.1�.��"� � ����" �.� �.2.�.�&2���" $!�10�"�

1. 	!.�0����" 1#�.��.��" ��1& 2��03+� #� National Westminster
Bank P.I.C.London, England

þ 0#� ��. �.� � .��)2�2. 12� $!�1� 2 # 2��03+� # �$0� �0���10� ��. /�.!�+"

.�.�2#11)�0�� �� ��$.��. 0�#��!�2�1�" 2!.�0���+� 1#�.��.�+� .�) 2 1��2��þ 0#!0�.
$!�1� 2&� %�3�.�+� 2��03&���+� 03.!� �+� 0��1$#10 2�� .���2#�� 2&� 2��03&���+�

1#�.��.�+�� .� �.�  � %�3�.��" /�0#� �*�10�" 0�2)" 2�" ú)!0�." ù�0!���" /0� �$ #�
.�.�2#$�0� �/�.�2�!&"�+�. 2 � �)� .#2)� ��& .�) 2�" þ���ù  � 2��03&����" 2!.�0����"

1#�.��.��" #� � � *�2.� ��1& 2�" .�.��+!�1�"  ����."�
þ Actionline 2�" National Westminster Bank.� 20�0� $.!.�2�!�12��) �.!�/0���.

.#2+� 2&� 03.!� �+���!&2.!$��) 2�" 12)$ .� 20�0� � /�0#�)�#�1� 2&� �.2.�.�&2+��
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0�+ �0�2 #!���� 1#�/#��0� 2�� 0�2��01� 0�2 �+� �� 0���$ # ��. 2� /�.����1� �03.�.�&� �0

2�� �!)1�.1� 12. /0/ ���. 2!.�0���+� � �.!�.1�+��
	 1*12��. .�.�20� 1#��0�!����� /��2#.�� �.� hardware /�.�)!3&1� .� 20� *�0��

.�)�

• � ��.��� 1#12��.2.  ����." 12�!�����. 10 PC
• ��. host ��1� /0/ ��� 03 /�.1���� �0 2�� ���! 3 !�. 2&� 2!.�0���+�

� �.!�.1�+�

• ��. 2��03&���� �!.��� #� 12�!���" ��. 2�� #� � ���1� 2&� $!�12+�
(helpdesk)

���0 1*12��.  ����." �$0� 2� /#�.2)2�2. 2.#2)$! � # $0�!�1� * ��$!� /0�.���

���10&��� host �0!��$0� 2�� .�.�2 *�0�� ���! 3 !�. 2&� � �.!�.1�+� �.� �� !0� �.
��.� � �0� 2�" 0�2 ��" �02.3 !�" �03.�.�&� 2&� $!�12+��þ �!.��� #� � ���1�"

(helpdesk).�.1$ �0� .��!+��� /#�.���) ��. 2�� #� 12�!��� 2 # 1#12��.2 "���)���! "  
0� ���1�)" 1#�/�02.� 1¶��. 0�/ 2!.�0���) %�3�.�) /��2# �

�� .��!+��� � �.!�� �20" #�0�1�!$ �2.� 10 ��2��.2. � # �#�.�� �2.� .�) 2 �
�! 1/� !�1�) 2&� 2*�&� 2&� �0�.2+� � # �. 0�/�.3�! �2.� ��. 2� $!�1� 0�)" 2�2 � #

1#12��.2 "� ��$!� 2 1$0/�.1�) 2 # interface�.� �� 1#��0�!����. 2�� 0��� �� 2�" 3&��"
� # �. $!�1�� � ���0� 12�" 0�0!&2�10�"� 2� 1*�2.�� �.� 2 ��� " 2&� 0�0!&2�10&�� �.�+"

�.� 2 � 2!)� �0 2 �  � � � ��$.�� �. /�.���0� 2. �.�� ��. ��. ��. � �.!�.1�)�

“�30��.�0 �. 0��.�/0*1 #�0 ��. ��$.�� �. ���! 3 !0� 2 � �0��2�� �0 .� /0�2)
2!)� � )2� .#2)" � .#2� #�0!��� 2 � �.!�.1�) 2 #�2�" � .�)�� $0�!)20!. )2� .#2)" � .#2�

0�1��.�0 �� ���#!. /0/ ���.«+�. �.!�/0���.� 0�+ ��. ��.� ���!&� 0��.� .� �*2&"
.� /0�2) �. ��0� ³1#���+��´ 10 ��� � � ��� � ��. 2�" ��$.��" /0� 0��.� �.� 2)1 .� /0�2) �.

.�2��02&��� #� �.!)� �0" �.2.12�10�" �0 2 � �/� 2!)� �´ (Geoff Hammond, Information
Technology Manager, Telephone Banking Project, National Westminster Bank, ”Deploying
Speech Technology in telephone banking services”, 1990, p.31).

� ��� 2��)" ��0�$ " ����0 �0� �&���. �0 2 #" 2!.�0��� *" �0��20" �.
0���0�.�+� #� .��� 2. 12 �$0�. ��� �&� .�.�0�)�0�&� $!�12+� 2 #

1#12��.2 "�ù� � *��10 � .���2#�� 2 # 20��� * 1#12��.2 "�ù�) 2�� .!$��� #� � ��1�
2 # 1#12��.2 " �� ��0�2.� � Actionline �$0� �.2.�!�%0� 2�� �! 1/ �+�0�� /�0#�)�#�1� 2&�
�0�.2+�� 0�+ �$0� �0!� !�10� �.� 2. �� /� 2�"� .�2��.��12+�2." 2 $0�!�1�) 2&� $�!2��&�
.� /0��0&� (paper documents) �0 2� 3���)20!� ��0�2! ���� 0�0�0!�.1�.�

�� -&��2��� #� � ��1� ���10&�� Sprint & Texas Instruments

To FONCARD 2�" Sprint Voice 1$0/��12��0 .!$��� ��. 2 � �0!� !�1�) 2 #
3.�� ��� # 0�.��2�1�" 2�" �.� *�0��" ��!2." (calling card frand)� .��� 12�� � !0�.

�020�0��$���0 10 ��. 0��#12��� #��!01�. ��. 2 #" 1#�/! ��2�"�

“	 .!$��) 0�/�.3�! � 12�� 20$� � ��. .#2� 012�.�)2.� 12� /��� #!��. ��." 1#1�0#�"
.13.�0�." �  � �. �. 1#�20� *10 12�� 0���0�%� 2�" 0�.��2�1�"�ù� �.� � 0�.���0#1� 2&�

12 �$0�&� 0��.� �/�.�20!. 1��.�2��� ��. �."� .#2) � # �$ #�0 1#�0�/�2 � ��10� 0��.� )2� �
.13��0�. ���� � /0 �¶.� 20��10� 2 �*!� .�2��0��0� 2�" 20$� � ��." .#2�"�ü��.� 0�.�!02���

.��� 12� $!�1� 2�"�´ (Tommye Wealand, Director, Strategic Planning Research, Sprint,
Personal communication, 1994).



	ù �üûÿùü-ù���+þ� 	
� ASRs 37

µò�. 2�2 � 1*12��. $!0�.�)2.� �. 1#�/#��0� 2�� 0�.���0#1� 2 #  ����2�� 2��
.�.��+!�1�  ����." �.� 2�� .#������ �0�2 #!���)2�2. &" �! " 2�� 0�1 /  ����."�ù!�02�

$!)��. 0!�.1�." .3�0!+���.� 12 � �.� !�1�) �.� 2�� .���2#�� 0�)" 2�2 � # �! 2*� #�
þ /�0!�.1�. 1$0/�.1� * 12�!�$���0 12�� 0�.�.�.��.�)�0�� .���2#�� �.� 2 �

��0�$ �ú.1��� 1#��12+1. 2�" )��" /�0!�.1�." .� 2��010  ��0�$ " ��1& 2 # ��� # 2 #
��� û��3 !0" �.!��02! � 2 # interface� )�&" � 03.!� �� 2 # password 0�1)/ #� 0���$���.�
.�0��!2�2. �0 2� 1#�� �� 2&� $!�12+� 2&� /��)1�&� 2��03&���+� �!.��+��� ��0�$ "
.#2)"� ��. �.!�/0���.� 0��/0��0 )2�  � $!�120" .!�1� �2.� 12�� #� � ��1� ���10&� ��1&

 � ��2&� ���$ ³���010 2 � ��12� � #´� �.� )2� � .��)2�2. $!�1�" 0�.#�.�)2.� )2.� 2.
passwords.� 20� *�2.� .�)  ��0�. .!����2��� � �0�2��� �!)2#�.��0!.�2�!& ��0�$ �

0��2!0%.� 12 #" 03.!� �0�" �. �0!� !�1 #� 2�� .����0��/!.1� 1#�0�+� �2." 2��
0�.���0#1� 2 #  ����2� �0 2�� .�0��!2�2� 2 #  ����2� .�.��+!�1� %�3�&�� �0�2�+� �2."

2�" 0�0!&2�10�" �� 0�1&�.2+� �2." 2)1 2�� 0�1 /  ����." )1 �.� 2�" %�3�.��" 0�1.�&��"
(touch-time input).

³	)1 .�) 2�� �.!./ 1�.�� 1� ��� 2&� .��!+���&� �.!.�)�2&�� )1 .�) 2��  �2���

�&��. 2�" �!0#�." .� !�"� 3.�2��0� �0!�11)20! $! � �)! �.� � ��.12��)�õ�&"� �0
/0/ ��� )2� � 0#� ��. 12� $!�1� �$0� ���0� 1��.�2��)" �.!�� �2." 0�� !���" 0��2#$�."� �2.�

0��2.�2��� � .����� �0�2�&1�" 2�" 0!0#��2���" �." �0� / � ��."��� 0� �#$�12�� � ��0�$ �
.#2 * 2 # 0�/ #" 1#���.�.� /!.�.2��� 12� �02��� .�2.�)�!�1� 2&� �0�.2+� 12 3&��2��)

FONCARD.’’ (Gerhard Deffner of Texas Instruments, Linda Jo Black of Sprint & Mark
Ollmann of Texas Instruments, “Wizard of Oz Market testing of spoken command interface
style”, 1994, p.128).     

��� 
�.�)!0#1�

ò�." .�) 2 #" �.1�� *" 1� � *" 2�" .�.��+!�1�"  ����." 0��.� �. /��� #!��10�
��.� .��!+��� .� #12��) /.�2#� �!�3 � 	0$� � ���� 0��20*��.2. 12. 2��� 2 # ����

�30!.� .#2) 2 12)$ �� � �2� 12� �!.��.2��)2�2. �0 2�� 0�3���1� 0�� !��+�� �0���&�
10 �0���)�� �! �)�2&� #�.�)!0#1�"� �� �.2.1�0#.12�" .#2+� 2&� �! �)�2&� �$ #�

�.� !�10� /* �.1���" 2��0�" $!�12+��

• ü��$0�!�10�"� #��0���� �.� � ��� *" 0�.��0��.2�0" �0 0�202.���0" .����0" 12�
�.!.�&�� .!$0�&�

• ñ��!&� � �0 .���.�)2�20"  �  � � � �$ #� 0�.��0��.2���" �.��� �! 1&����"

.����0" #�.�)!0#1�"�

þ $!�1� 2�" .�.��+!�1�"  ����." 12� �.!.�&�� .�.3 !�" 0��2.$*�0� 2�� ����1� 2�"
���! 3 !�." 10  !�.��1� *" �.� 1#12��.2. #� � ��12+� � # 2 $!0��� �2.�� ù#2) 0��.�

�/�.�20!. 1��.�2��) 12�� #��0���� )� #� )1 �� �!�� !. #� ����02.� � 20���!�&1� 12�"
.13.��12���" 02.�!�0"� 12. �! �!���.2. �.2!���" � ��0�."� 12�� �.2!��� 3! �2�/.� 2)1 �� 

�!�� !. ���02.� � ���!&���
�2 #" � ��� *" 0�.��0��.2�0"� 2. 1#12��.2. /��� #!��." 0��!�3&� �.1�1���. 12 �

#� � ��12� ��.�0�2.� 1#�� �� 20���!�&�� #��!$ #� 0/+ �.� � ��� $!)��.� ù#2� 2.
1#12��.2. �$ #� �.��0!&�0� &" ��. 0*� �� �.� ��#��� ��� / " �.!.�&��" 0��1��&�

/ ����&�� )�&" /�.���0" �.� �/�.�20!&� 2*�&� 1#��)�.�.� þ / ������ #�.�)!0#1�
.�.3 !+� 0��.� ��. 0���2.1� .#2�" 2�" /#�.2)2�2."� þ $!�1� 2&� �0����" ����.�." ���0&�

1�.�/���" � # $!�1��0* #� 12 �. 2 � �02 *�2.� �0���. 2���.2. �0���� # ��1. 1¶ ��.
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���!.3 0��.� � �* �� �!�� !� ��� / " .�) 2 �. �!�302.� 2 �0��0� ���� �! " �����

ù#2) 2 ��!/ " �� !0� �. 0�0�2.�0� 10 �0����" �0�2 #!��0" 0��$0�!�10&� �.� 10 �0!���"
�� ��$.��0"  �  � �0" $!0���02.� �. #� ���� #� �0!� /���" .�.3 !�" 10 /��3 !0"

.�2��! 1&�0�0" 2�" �#��!��1�"�
ü�.��0��.2�0" �0 0�.�.���2��) 1*�/! � ��$ #" �RSI-repetitive stress syndrome),

/#1�0�2 #!��0" ����1�" �  �2���" ����0"� ���� #� 2�� .�.��+!�1�  ����." 1.� ��. ��1 
.�0�0#��!&1�" .�) 2�� 0��!2�1� 2 #" .�) ��� #" .��!+� #"� þ #�.�)!0#1� $&!�" $�!�.

0��2!��0� 1¶ .#2 *" 2 #" .��!+� #" �. /��� #!��1 #� / #�0�� �.� �! 1&���� �0��0�.� 	.
1#12��.2. #�.�)!0#1�" $!�1�� � � *�2.� 10 ���!)20!� ��2.1� &" � ��0�. �! " 2 #"

.��!+� #" �0 2. �.!.���& �! ����.2.� �21� +120 �. �� ! *� �. �.!.� � #��1 #� 2�"
/�./��.1�0" 0�)" /��.12�!� # � ���0" �.1���" �! 3 !���" /�./��.1�0"� þ Janet Baker (1994)
�.! #1���0� 0���!)1�020" ���! 3 !�0" ���& 12�� #�.�)!0#1��

����� �$0/�.12��� ���.2. #�.�)!0#1�"

1.  ���0� " �0��� �� # �.� 0��� ��

	 �0���)�� ��." /�./��.1�." #�.�)!0#1�" �� !0� �. /�.$&!�120� 12 #" 0��"

2�110!�" 2*� #"�

• ò�3#2 �0���)�� 

• �0���)�� 2 # $!�12�

• �0���)

• ü�0!�) �0���)�� 

	 ��3#2 �0���)�� 0��.� .#2) 2  � � 3 !2+�02.� �.�� �0 2� �0�2 #!��. �.� �0!��$0� )�0"

2�" ���0�" ��1. 1¶ .#2�� 	 �0���)�� 2 # $!�12� �� !0� �. 0��.� /�.3 !02��) .�) 2 ��3#2 
��." �0�2 #!��." � �� !0� �. 0��.� ��. 12 �$0� .#2 *� �0!��� �! ')�2. 0��2!�� #� 12 #"

$!�120" �. /��� #!��1 #� ��0" ���0�"  �  � �0" ��� �2.� � ���2� 2 # ��3#2 # �0��� �� #�
ù#2�"  � ���0�" 0��.� �! 1��1��0" �.� 10 ��� #" $!�120" $&!�" �0!.�2�!& /�./��.1�0"� ñ��.

�! ')�2. &12)1 � .� ���0* #� ���0�" �.� !�1���0" .�¶ 2 $!�12� ��1. 1¶ ��. �/�&2��)
.!$0� .#2 *� �� ��� �  ����2�"  �  � � � ��� #� �. $!�1�� � ��1 #� .#2�" 2�" ���0�"

�� ! *�� 0�20 �. 2�"  !�1 #� ��. 2. /��� 2 #" .!$0�.  ����." 0�20 �. 2�" 0�1�� #�� 	 �0���)
0��.� ��. 030/!��� ���� ��. 2 #" 1$0/�.12�" �.��� 2 #" �0�2 #!��� *" $!�120"� û0�

3 !2+�02.� �.�� �0 ��. �0�2 #!��.� .��� 0��.� �! 1�0��1�� )2.�  1$0/�.12�" �.���  
$!�12�" 0���#�0� �. �! 1��10� ��. ��. ���� 12 ��3#2 �0���)�� � 	. �� � ��� �! ')�2.

�$ #� 2� /#�.2)2�2. �. .�.3�! #� .� ��. �0 � !�1���� 0�1 / " #��!$0� �/� 12 030/!��)
�0���)� õ2.� ��. ���� �! 12��02.� 12� �0�2 #!��. .�) 2 030/!��) �0���)� 0��.� 1.� ��.

.�0��!2�2� 2 #  ����2� �.1��� 3)!�. �0��� �� #� 	 0�0!�) �0���)�� 0��.� ��.
$.!.�2�!�12��) 2�" 2!�$ #1." �0�2 #!��." 2 # 1#12��.2 "� ü��.� � ��12. 2&� ���0&� � #

�� ! *� �. 0�3.��12 *� 12 � 0�)�0� $!)� �.� 0��.� �.� !�1���� .�) 2 � �2�� 
��+11." 2 # 1#12��.2 "�

ù� 20�01�.2��� #�.�)!0#1� .�.�20� ��. � �* �0��� 0�0�2�1�� �0���)�� �
,0&!�2���� )1 �0�.�*20! 0��.� 2 ��3#2 �0���)�� 2�" �0�2 #!��." 2)1 ���)20! 

.� 20�01�.2��) 0��.� 2 1*12��. 12 �. .�2��02&��10� ��. ���&12� ����� �2�
�!.��.2��)2�2.� 0��.� � �.2.����)2�2. 2 # �0��� �� # �  � �. 0��.� �!�1���� ù�)�� �� .�

2 ����12 ��3#2 �0���)�� 0��.� 0�� 1� � 0���2. $����/0" ���0�"� �!��0� �. �0!��$0� 2�"
���0�" �.� 2�" 3!�10�"  �  � �0" $!0��� �2.� ��. 2� �0�2 #!��.� ù#2) 0��.� ��. 1��.�2��)
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$.!.�2�!�12��) 2�" �0�2 #!��." �� .#2) 0�0�/�  ��� " #� � ��1�)" .��+12&� ���0&�

.� 20�0� 2 �� 1#$�) 13���. � # �.!�� #� 2. 1#12��.2. #�.�)!0#1�"� �� ��� / �
0���2.1�" 2 # ��3#2 # �0��� �� # � ����� #� �0 ���0 �! '+�� .��� �0���� .�.�20�2.�

0�1 /  ����." ��!.�2� � �! 3 !����� ò�." .�) 2 #" 1� � *" 2�" �!0#�." 12 1$0/�.1�)
�0���&� �0��� ��&� 0��.� � .#2 �.2 � ��1� 2�" /�./��.1�." �!)1�01�" ��&� ���0&�� .���

/0� #��!$ #� �! " 2 �.!)� 0�� !��� 1#12��.2. 2.  � �. �. �� ! *� .#2)�.2. �.
�.!�� #� �� �0���)�� �)� .�) �! 3 !��� 0�1 / � ��$!� 2� �!.��.2 � ��1� .#2+� 2&�

1#12���2&�� � 0#�*�� 2�" 2.#2 � ��1�" �.� � �20� � ��1�" 2&� ���0&� �.� ��+11." 12 
�0/�  !�1� * 2�" �0�2 #!��."� �. 0��.� .� ��0�12��� 2 # 1$0/�.12� 2 # �! ')�2 " � 2 #

1$0/�.12� 2�" �0�2 #!��."� �� $!�120" �. �� ! *� �. �.�� #� �0!� !�1��� !)� 1¶ .#2) 2 
$+! �

2.   �02.��+22�1�

þ �02.��+22�1� 2�" 0�1.�)�0��"  ����." 1$0/)� ���2. �02.2!��02.� 10 �0��0� � 	.
�0!�11)20!. 1#12��.2. #�.�)!0#1�" 0��2!�� #� 2� /��� #!��. ���0&� 1�.�/���"  �  � �0"
1#��0!�3�! �2.� 1.� 10�!�" 0�2 �+�� ��. ���� 1�.�/���" �� !0� �. �! �.��10� 2�

�.!.�&�� �0���&� 2����2&� � !3 � ����� # �0���� # �.� 0��.� � ���2� 1$0/�.1�" 2&�
�0!�11 2�!&� /�./��.1�+� �.!.�&��" .�.3 !�"�

	. �0!�11)20!. 1#12��.2. 0��1�" �0!��$ #� ��. ���!�  ��/. ���0&� 0�2 �+���.��
0���$ #  �  � �0" $!�1�� � � *�2.� 12�� ����1� ��1. 12 1*12��. � 10 ���!.3 �.�

�!.��.2 � � *� 1#���0�" �0�2 #!��0"� )�&" �!)1�01� ��&� ���0&�� � $.!.�2�!."� .!���)"
�.�  � �02.��&22�10�" .#2+� 2&� ���0&� 0�.!2+�2.� .�) 2 �! ')��

3. û �� 2�" ��+11."

	. 1#12��.2. #�.�)!0#1�" .�.�2 *� 2 �0�.�*20! �.��) 0#�.�%�." 12� / �� 2�"

��+11."� �&!�" .#2�� 0�0*�0!� � !3� 0�1)/ # /0� 0��.� /#�.2�� +�¶ .#2)� �0�0!.1����"
�.2�12.1�" �!.��.2���" �.� ���0" �0!� !�1���0" ��� / � 1$0/�.1� * 0��.� .�.2�����0"� þ

�� 0��2#$����� �! 1����1� 0��.� � 12.2�12��� � �20� � ��1� ��+11."� �� �0�0!.1����"
�.2�12.1�" �!.��.2���" �.� ���. �.!)� �. 1$��.2.� &12)1 � .�.1$ � *� 2� / ������

#�.�)!0#1�� ù#2�� �  � �. �.�0�2.� �.� �.!.�&�� .�.3 !�"� 0��.� #�0!���!�" 10
� ��.���" 0��� ��" �.� .�2��0��0�. 20�0� � ������" �!)2.1�"� ù�) � ���" ��0#!�" �

/ ������ #�.�)!0#1� 0��.� �� 2#���� 10 /0/ ���. 0�1)/ # .�¶ )2� � #�.�)!0#1�� ò�. �.�)
�.!�/0���. 2�" / ������" #�.�)!0#1�" 0��.�

�0!�� � 1$0/�.12�" �$ #� 0��02.��0#20� 2 �0� �)" )2� 2. � �2��. ��+11." 0��.�
12.2�12��� 12� 3*1�� ù#2 � �$ #� 1#��0!����0� 2�� ��.�)2�2. .��.��" � �2��&�

0���2 �2�" 2. 10 �0���. �0��0�. 2.  � �. �0!��$ #� � 2��. ��+11." � # 0��.� 2#���� 2&�
0��!�3&� 2.  � �. 2 1*12��. �. �.!��0��

4. � �2��  ����2�

	 �/.���) � �2��  ����2� ��. ��. 1*12��. #�.�)!0#1�" 0��.� 2 .�0��!2�2 2 #

 ����2�� ù#2) .�.�20� ��. 0���0/ .�!��0�." �  � �. /0� 0��.� .�)�� /#�.2� 12. .�0��!2�2.
2 #  ����2� � �2��.� ��. 1#12��.2. �0 � �* �0��� �0���)�� � ü�� !��� �! �)�2. 2.  � �.

�! 13�! #� � �2��. .�0��!2�2. 2 #  ����2�� )�&" � 10�!� 0!�.�0�&� 1#12��.2 "



	ù �üûÿùü-ù���+þ� 	
� ASRs 40

#�.�)!0#1�" 2 # 3KLOLSV� �.� !�� #� .#2� 2. � �2��. &" /0#20!0* #10" 0�/)10�" �.� 2.

/�.$&!�� #� &" ���#�� �.� .!10���� �� #%���" �.� $.����" 3&��"� � �2��.�
	. 0�� !��� 1#12��.2. #�.�)!0#1�" ��� #� $!�1� 2�" �! 1.!� ��" 2 #  ����2�� þ

�! 1.!� �� 2 #  ����2� 0�.!� ���0� 2�" .�0��!2�20" 2 #  ����2� �.1���" 3)!�0" ��1. 12 
1*12��. �0 2�" �0$&!�12�" .� #12���" � !3�" 2 # ���0 $!�12�� ù#2�"  � 2! � � ��10�"

�� !0� �. 0��20#$� *� �0 /��3 ! #" 2!)� #"� )�&"  � �� � �� � 0��.� � �!�� !� 0��!.3� �.�
� �! 1.!� �� 2 #  ����2�� ü�.!2+�0� .�¶ 2 1*12��.� ���0�" �.� !�1���0" .�)

1#��0�!���� #" $!�120" �� ! *� �. �.!.�0�� #� 0�.!2����0" 2 #  ����2� �.� �.
.� ���0#2 *� 12 .!$0� 2 #  ����2� � # 2�" /��� *!��10� � �� ! *� �.

�.�.3 !�.!�12 *� 1.� �.1���" � !3�" �.� �. .� 20��1 #� � ���2� 2 # �0��� * �.!)�2 "
�0��� �� # 2�" �0�2 #!��."�

ñ��!&� � �0 ����0"  �  � �0" 0��/! *� 12��  ����.� )�&" � ALS� � �!  /0#2���
�#.1���0�.� � �#'�� /#12! 3�.� 0��.� ���.�)� �. �$ #� /#1� ��0" �0 2. 1#12��.2.

#�.�)!0#1�"� �� � !3�"  ����." 2 #" �� !0� �. 0��.� .1*��.20" �.�  � /�.� ��" �02.�* 2&�
���0&� �. 0��.� �0���0"� þ on-the-fly�! 1.!� �� 2 #  ����2� �� !0� �. � ���10�� .��� �

/���!�1� ����" .�) 2 �  ����2� �� !0� �. ��� 0��.� .!�02� ��. 2� 1&12� �0�2 #!��. 2 #
1#12��.2 " #�.�)!0#1�"�

5. � �  ����."

þ 1#�0$)�0��  ����. 0��.� � �� 0���#��2� ! �  ����." ��. #�.�)!0#1� �.� .� 20�0�

2 12)$ �! " 2 �  � �  � �&��10�" 2&� 1#12���2&� #�.�)!0#1�" ��� *�2.�� 	 ����� 2.
�#12��.2. 
�.�)!0#1�" Philips 0�1��.�.� 2 �!+2 0�� !��) 1#�0$)�0��"  ����."

1*12��. #�.�)!0#1�"� ü��.� ��. 10�!� 0!�.�0�&� ��. 2 #" �.2.1�0#.12�" �0�2 #!��."�
	. 1#12��.2. .�.��+!�1�" /�.�!�2�" ����" .�.���� #� 2 $!�12� �. 0�1��0� ��.

12����.� /���0���. �02.�* 2&� ���0&�� ù#2� 2. /�.�0���.2. 0� �.�!0* #� /* 
�! ����.2. 2.  � �. 1#�0�13�! #� 12� /#1� ��. .�.��+!�1�" 1#�0$)�0��"  ����." �

0��/!�10�" �0!� !�1� * �.� 0�.�!��&1�  !�&� ����"� 	 .� 2��01�. 0��.� �.2� � �*
2.$*20! �.� .�!���" �0 ���)20!� #� � ��12��� �1$*"� þ �02��2&1� .�) 2�� .�.��+!�1�

/�.�!�2�" ����" 12� 1#�0$)�0��  ����. �. 0��.� ��. �.!.�! ')� 2�" #� � ��1�" �� �1$#!+�
 � ���!&���&� �#��&��2&� 12 #" ��0�2! ��� *" #� � ��12�"�

����� �0!����� �  ����." 2�" #�.�)!0#1�"

� ��� 1#12��.2. #�.�)!0#1�" $!�1�� � � *�2.� ��1. 10 1$02��� �1#$. �!.30�.

�.� 0!�.12�!�.� 	. 0���0/. � !*� # 2 # #� ���! # 1¶ .#2� 2. �0!����� �2. 0��.� $.����
.��� .� 20� *�2.� �!&2.!$��� .�)  ����. #� ���! # �.� .1#�0$� �)!#� �

�#12��.2. #�.�)!0#1�" �$ #� $!�1�� � ���0� �0 .�� 1��0�&2� 0��2#$�. 10 �� 
/*1� � #" $+! #"� �#!�&" 10 0�/���" .�����" /&��2�. � 1 � �0� #� 	. 0�/���" .�����"

/&��2�. �! 13�! #� ��. �.2.����2��� �!)���1� 10 ���0 1*12��. .�.��+!�1�"� 0�0�/�
�� !0� �. .� *� �2.� /#�.2�" 3&��" � �)!#� � �.� 2 ��$ " 2&�  ����2+� �. 0��.� �0��� �

ù#2� 2. /&��2�. 0��1�"� 0��.� $.!.�2�!�12��� 2&� $+!&�  ����." ��. 2. �0�� �2���
1#12��.2. #�.�)!0#1�" .3 * �21� .!$�� #� �.� �! 1.!�)� �2.� 1.� �.2.�.�&2���

�! �)�2.�



	ù �üûÿùü-ù���+þ� 	
� ASRs 41

����� ù��!+��� � �.!�� �20" #�.�)!0#1�"

��. �.1��� ���� /#1� ��." �! �!$02.� .�) 2� �.��.1���� �! 1/ ��. )2� �

#�.�)!0#1� �.�� �0 2�� .�.��+!�1�  ����." �. 0��.� 1#��!�1��0" 12� $!�1� ��."
.��!+����" 0��!.3�"� 	. 1#12��.2. #�.�)!0#1�" 0�� 2 # �.!)�2 "� .�2��! 1&�0* #� 2�

�� �! $&!����� � !3� 20$� � ��." 0�� !�� * 1#12��.2 " .�.��+!�1�"� .��� /0�
/ #�0* #� )�&"  � .��!+��� � .�! .2�" �  � �0�0�!.��� � �$ �!�3 �� ��. �0�2 #!��. �.

.� 2*$0� .� 0��2!.�0� 12 #" $!�120" � /�.2�!�1� �� .�����+� �! 1/ ��+� ��. 2�"
��.�)2�2�" 2 #"� �.2� 1#���0�.� 2 2.�!�.1�. 2 # 0!�.�0� # �.� 2 # 1$0/�.1� * 2�"

�0�2 #!��." �0 2 � .!���) 2&� $!�12+� 0��.� �!�1�� ��. 2�� 0��2#$�. 2�" �0�2 #!��."�
�����2�"  �  � � � 0��.� 1#����1��� � �. #�.� !0* #� �!�� !. ��. .�.� ��&1� � #

�$0� /� !�&�0� �.� 0��!.30� .�) ��� � � ��� � �0&! *� 2�� .�.��+!�1�  ����." ��.
.��.!0�. � # ���0� 2� / #�0�� 2 #" �� /*1� ��� -�0�! �2.� )2.� .�.���� �2.� �. �

• 1�.2.� *� $!)� ��. �!�� !� 0��!.3�

• 12.�.2 *� 0�/���01. .�) 2�" ���0�" )2.� �����0

• 0���0�.�+� #� 2�� .�!��0�. 2&� .�.��&!��)�0�&� �0����&�

• �!.��.2 � � *� 0�1.�&����" �0�2 #!��0"  �  � �0" /�� �2.� �.� ���� .�) 2 #"
0��!.30�"�

�#12��.2. 2.  � �. �� ! *� �. �.2.1�0#.12 *� +120 �. 0��2!�� #� 10 ��. /0*20! 

�!)1&� �. 0�1.$�0� 12�� #�.�)!0#1� �� !0� �. 0��.� �� ��.� � ��2���� 0�� )�2&" /0�
.�.2!�� #� 2.  3��� .�) 2� �0�&1� /�.$0�!�12�� * �)12 #" �.� 0��2.$*� #� ���! 3 !�. 10

.� /��20" � # 2� $!0��� �2.��
� �� � $!�120" �0&! *� 2� /�.�!�2�" ����" 0�1 / 0� $��2��� �.� .3*1���� .�)��

�� .� � /�.� �� 0��.� 12����.�.� +�. .#2 *" 2 #" $!�120" � /�.� �� 0��.� ��. 0��)/� 12�
�.!.�.��� ñ�� �� 1#��0!��.��.� ���&� �.� � ��+� .��!+�&� �0 /#1�0�2 #!��0"  �  � � �

$!�1�� � � *� .#2� 2. 1#12��.2.� �0&! *� 2� /�.� �� �02.�* 2&� ���0&� &" ��. 0��$�12�
0����!#�1� 10 1*��!�1� �0 2.  3��� � # .� � ��� #� .�) 2� $!�1� 0�)" 1#12��.2 "

.�.��+!�1�"  ����."�
�� �0�2 #!��0" #�.�)!0#1�" 12�"  � �0" 1#��02�$ #� �0!�11)20! � .�) ��."� )�&"

12� /��� #!��. 2&� .�.� ��+10&� #%�� * ���/*� # /&�.2�&�� 2 3)!2&�. �.� �03)!2&�.
2&� � �2��&� $!�12� �� !0� �. 3.��02.� )2� .�.�20� .!�02) $!)� � ü�� ��. 1*12��.

#�.�)!0#1�" 0��.� 0���#��2) ��. ��� #" �)� #"�  �.2.1�0#.12�" �� !0� �. 32���0� ��.
�0�2 #!��. �  � �. �. 0��2!��0� 1#�0�13 !�" .�) /��3 ! #" .��!+� #" �. �.!.$� *�

.�0��!2�2. �.� �. 1#�.!� � ��� *� .!�)20!.�

	. 1#12��.2. #�.�)!0#1�" �!��0� �. �.!�$ #� 0!�.�0�. 3����� 12 $!�12� ��. �.

0���#!+� #� 2�� .�.��+!�1�� �. /� !�+� #� ����� �. �! 1��2 #� ���0�" �.� �. 0�0!0#� *�
2 �0��0� � 	. �� � ��� 0�� !��� �! ')�2. 2+!.� �! 13�! #� .#2� 2. 0!�.�0�. �.� 2.

�$ #� ���0� 0�0*�0!. �! " $!�1�� þ .����� ��. $&!�" ��0�$ #�.�)!0#1� 0��.� �.1��� ��.
2� $!�1��)2�2. 2&� 1#12���2&� 12 #" .��!+� #" �0 /#1�0�2 #!��0"� ü2.�!�0"  �  � �0"

���� #� 2 #" .��!+� #" �0 /#1�0�2 #!��0" &" ��. 1��.�2��) � ���2� 2�" .� !�" �$ #�
/��� #!��10� $&!�" ��0�$ �! ')�2. �.� �� � ��� 1#12��.2. �! 1��2 #� 0!�.�0�. �.�

0��� ��"�



	ù �üûÿùü-ù���+þ� 	
� ASRs 42

����� �.!./0���.2. #�.�)!0#1�"

	. /* 1#12��.2. � # �0!��!�3 �2.� �.!.��2& .�2��! 1&�0* #� /�.3 !02���

1$0/�.1� �.� 12!.2�����" #� � ��1�"� ��� �0" )%0�" 2&� �/� #�.!$)�2&� 1#12���2&��
)�&" � DragonDictate’s/�.�!�2�" ����" .�.��+!�1�� 20���� �. .�2��.2.12.� *� .�) �� 

0�0������0" � !3�" )�&" � 1#�0$�" .�.��+!�1�  ����."� �� �� � ���" � !3�" � #
�0!��!�3 �2.� 0/+ .�2��! 1&�0* #� 1$0/�.12���" .� 3�10�" �.1�1���0" ���& 10 1� � *"

#� � ��1�"�

1.  DragonDictate. Dragon 1#12��.2.

þ DragonDictate 1$0/��12��0 ��. ��01� �.!.�&�� / ����&� #�.�)!0#1�"�
�! 1.!� ��� 1*�2.�� �0���� # �.� 0����!&1� �0��� �� # ��� �2.� 2�� �/�. 12���� .�) 2 

�!)1&� � # ���0� 2�� #�.�)!0#1�� þ �! 1.!� �� �0!��.����0� �! 1.!� �� .� #12��+�
� �2��&�� � �2��&� ��+11." �.� �.!.1����.� * � !*� #�

ù� �.� 2 1*12��. $!�1�� � �0�2.� .�) �.2.1�0#.12�" � # 32��$� #� 0�/���"
�0�2 #!��0" #�.�)!0#1�"� � �.1��� � !3� 2 # DragonDictate0��.� ��. 02 �� �.!�/ 2 .�)
 ����. 10 �0��0� 1*12��. #�.�)!0#1�" 2  � � �� !0� �. $!�1�� � ���0� .��1&" .3 *
0��.2.12.�0�� þ �! 1.!� �� 2 #  ����2� ���02.� 12 � .�!.� ���0 /�.�!�2�" ����" �0� �)"

.�.��+!�1�" �.!��0� ��. 2.��� ������ ��12. ���0&� 0��2#�$�� �2." 2 � #%��)20! �.��)

.�.��+!�1�"� ü�� � #� %�3�. �0 2 �0�.�*20! �.��) /0� 0��.� � 1&12� �����   ����2�"

�� !0� �. /�.���0� ��. ���� .�) 2� ��12. ��� �2." 2 )� �� 2�"� ü�� � ���� .#2� /0�
�!�1�02.� 12� 2.��� ������ ��12.� 2)20 ���.�)2.2. /0� #��!$0� 12 DragonDictate#��!$ �
�0���)�� � # .� 20�0�2.� .�) 0���2. $����/0" ���0�"� +�. �. �! 1��10� ��. ���� 12 
#��!$ � �0���)�� �   ����2�" �� !0� �! 3 !��� �. ���0� 10 0��!�0�. ��. .� ���0#���� 12 

�0���)�� �0�2 #!��.� þ ��. 0�1.�&�� �� !0� �. 2#�&�0� �0 2 ����2! �)�� 2 # #� � ��12�
� �. 1#��.��120� �0�2��� $!�1�� � �+�2." 2 12!.2�&2��) .�3���2 10 0�0*�0!� � !3��

ù� 2 1*12��. ��0�/+�0� 2� ���� 12 .� ���0#��� �0���)��) 2 #� �. �.�.�!0� 2 �.1��)
� �2�� �0��� �� # �.� �. 2�� �! 1��10� 12 #��!$ � �0���)�� �0�2 #!��." .�2� �.

�! 1��10� 2 .�0��!2�2 2 #  ����2� � �2�� 2 # $!�12� ��. 2� ����� ñ��0" ��010"
0�1.�&����" 0��!�0�0" �.� 0�0!0*��1� �0����&� 0��.� /�.��1��0" ��1& 2�" $!�1�" 2 # ���! *

0�2 ��" �.� 0���$ # �0��� �� #�

	. DragonDictate ��&11��� � �2��. .� !!� #� .�) 12.2�12���" .�.�*10�" �0���+�
0��$0�!�10&� �0����&�� �0�.20�.� �  !�.��1� � �.� 1$0/�.12�" �0�2 #!��+� �� ! *� �.

�! 1.!�)1 #� 2 ��&11��) � �2�� 03.!�)� �2." 2. �0�2�&2��� 0!�.�0�. 2 # 1#12��.2 "
10 �0���0" � 1)2�20" .�2��! 1&�0#2��+� �0����&� 2&� 0��!�3&� � # 2 1*12��. �.

�.!��0�� 	 1*12��. 0��.� 0��1�" ��.�) �. 0�.2 ���0*0� 2 ��&11��) � �2�� ��1& ��."
12 � .�!. �! 1.!� ��" 2 # 2*� #  ����." 2 # $!�12��

2. þ 10�!� 0!�.�0�&� �0�2 #!��." #�.�)!0#1�"� Philips 1#12��.2.

#�.�)!0#1�"

	 .�2��0��0� 2�" 10�!�" 0!�.�0�&� 0��.� �. �.��12 *� /#�.2� 12 #" 1$0/�.12�" 2�

/��� #!��. ��." � �����." �0�2 #!��+� /�./��.1�."  ����."� ù#2) 0���0� �.� 2� / ������
�.2.1�0#� 2�" 10�!�" 0!�.�0�&�� �� /�./��.1�0" #�.�)!0#1�" �� ! *� �. �0!���� #�

%�3�.�� 0��!.3� �.� �.���� �$ �!.3���� # ��! #" �)� � � �� ! *� �. 1#��0!���� #�
.�.��+!�1�  ����."� þ / ������ �! 1.!� �� 0��.� 1�� #!. �.! *1. 12�� �.2.1�0#�
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1$0/� # �0�2 #!��." 2�" .�.��+!�1�"  ����." � �! 1.!� �� 2 #  ����2�� #�.�)!0#1��

.�.��+!�1� �.� 0!�.�0�. 1*�2.��" �0���� # 0��.� �0$&!�12�" #� � ��/0" � # /�0#� �*� #�
2�� 0�1&��2&1� 2 # 2!��0! *" � ��1��� *�

ù� �.� 2 1*12��. �.!�$0� � �2��. .�0��!2�2. 2 #  ����2��  � $!�120"
0��.!!*� �2.� �. $!�1�� � � *� 2� �!�� !� /�./��.1�. 0��!.3�" �!�� $!�1�� � ��1 #� 2��

.�.��+!�1�� þ #�.�)!0#1� ���02.� 0�1 / " /�. ��1 # 0�)" 1#�0$)�0��"  ����." 1#12��.2 "
#�.�)!0#1�"� þ SpeechNote #� � ��/. .� ���0*0� 2�� 0�1 / 1.� ��. #%���" ��12)2�2."

%�3�.�� 0��!.3�� �.��� ���� 1*�2.�� � ���� .����0��/!.1� �.�� �0 2 1*12��. /0
$!0���02.�� ù!�)20!.� )2.� � SpeechMagic#� � ��/. .�.��+!�1�"  ����." 1#��0!���3�0��

$!�1�� � �0� 1#�0$)�0��"  ����." .�.��+!�1� ��. �. �02.2!�%0� 2�� .� ���0#����
#�.�)!0#1� 10 �0��0� � �.2� 2� /��!�0�. 2�" /�./��.1�." .�.��+!�1�"� � SpeechMagic
/�.2�!0� ��.� 1*�/01� �02.�* 2 # .�.��&!�1��� # �0���� # �.� 2�" .#�0�2���" %�3�.��"
0��!.3�"� ù#2� � 1*�/01� .!�)20!. /�0#� �*�0� 2� 1*�2.�� 2 # .�.��&!�1��� # �0���� #

��� �2." 2 � ��!1 !. 2 # #� � ��12� �. ���0�2.� ��1& 2 # .� �$2 * �on-screen) �0���� #
2.#2)$! �. �0 2 �.���� �playback) 2�" �$ �!.3�����" #�.�)!0#1�"� þ 1*�/01�

/�.2�!0�2.� �.� �02� 2� 1*�2.��� ��� �2." �21� 10 �0�2 #!��. 2� /�./��.1�. �.� !�1� *
���0&� ��1. 12 ���!.3  �  � �0" /0� �0!��.���� �2.� 12 �0���)��) 2�"� 	 �!)1&� 2 

 � � 1#�2�110� 2 ���!.3 �.!��!0� 2�" ��0" ���0�" 2�"  � �0" � �0�2 #!��. $!0���02.� �.
�! 1��10� 12 �0���)��) 2�"�

þ 10�!� 0!�.�0�&� 1$0/��12��0 ��. 1$0/�.12�" �0�2 #!��+� �.� /0� �! 2��02.� �.
���0� ��. 1*12��. � # �. 20�0�+�0� 2 $!�12� �end-user�� �� 1$0/�.12�" $!�1�� � � *� 2�

SpeechPro #� � ��/. ��. �. $2�1 #� ��&11��� � �2��. $!�1�� � �+�2." �0���0"
� 1)2�20" �0���� #  �  � �0" .�2��! 1&�0* #� ���!.3. � # � �0�2 #!��. �. /��� #!��10��

���0 ��&11��) � �2�� / �0�2.� .�) 12.2�12���" .�.�*10�" ��&11��+� � !3+� � #
.�.�2+�2.� 1¶ .#2� 2. ���!.3.� �0���)��. 03.!� �+� �0!��$ #� ��. ����12 0�� 1����20

$����/&� ���0&� �.!���0" .�) 2. �0��0�. 0��.�/0#1�" �.� .�) 2 .� ���0#��� �0���) 2&�
2!.� 1�&� $����/&� ���0&��

��� �!�1�� � �+�2." 2 2���3&� 

þ /#�.2)2�2. $!�1�" .�.��+!�1�"  ����." ��1& 2��03+� # �$0� .� 20��10� 2 

1� �) 2�" �� ��$.��." 1.!��2. $!)��. 2+!.� .��� /0� �2.� 03.!�)1��� ��$!� 2. ��1. 2�"
/0�.02�." 2 # ¶��� þ 0�� !��� 0��2#$�. /0� �!�0 ��$!� 2�" .!$�" 2 # ����� ù�) 2)20� �

/�� 2��)2�2. 2�" .�.��+!�1�"  ����." ��1& 2��03+� # 1#�0$��02.� �. .#���0��
þ /�� 2��)2�2. �.� 0��2#$�. 2&� 03.!� �+� 12 2���3&� �! �!$02.� .�) .!�02 *"

�.!�� �20"� �02.�* .#2+� 0��.� � 1� #/.�)2�2.� � 0� ��0�&1� �.� � �.�2 /#�.��. 2 #
2��03+� # 2)1 � )1 � *�.!�� 0�)" �.�� �.� !�1��� # �.!./0���.2 " 1#� ����." � �

��01� � !3� .�)�!�1�" �prompt-and-response pattern�� 	 �.!�/0���. �.��0!+���0 ��. 2�"
%�3�.��" �touch-tone� .����0��/! *1." 3&��" .�)�!�1�" �Interactive Voice Response �
IVR� 03.!� ��" �.� �$0� 0�1.$�0� 12�" 03.!� ��" .�.��+!�1�"  ����."� 	 prompt-and-
response �.!�/0���. 12�3���0 0� ��!0� �0 0��2#$�.� 0�0�/� 0��.� #%��� 0������ � 	 0���0/ 
0���$ # 0��.� #�0*�#� ��. 2�� 0*� �� ��.� � ��1� 2 # .�2��0��0��� * 12)$ # 2 #
�.� *�2 "� �!�� !. �.� .� 20�01�.2����

þ #� � ��1� 2�" .�.��+!�1�"  ����." ��1& 2��03+� # .��+�0� 2!0�" �.1���"
�! /�.�!.3�" �

• �#12��.2. 0����/ # /��2* # þ 20$� � ��. 0�1&�.2+�02.� ��1. 1¶ ��.
/��)1� 2��03&���) /��2# � .���0� 1¶ ��.�

��#�� �0!�30!0�.�) #� � ��12�� )�&" ��."
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���! (� � ��12�" 1#�/0/0��� " 10 ��.

/��)1� 2��03&���) /��2# �

• �#12��.2. �! 1&���+� #� � ��12+� � ��1���) �.��� 2#� � ����� 12.�0!)
     �!)�!.��. �firmware� ��. �! 1&��� *"

#� � ��12�"  �  � � � �� ! *� �.
$!�1�� � ��� *� �0 �/�&2��� 2��03&���� /��2#.�

� ��� .�¶ .#2� 2. 1#12��.2. #��!$ #� 10
��.��20" ��. �! 1&��� *" #� � ��12�"�

• �#12��.2. 0����/ #  � ���!&���&� 	#� � ����� 12.�0!) �!)�!.��. 10

�#��&��2&�  � ���!&���. �#��+�.2. � 10�!�
 � ���!&���&� �#��&��2&��

ü2.�!�0" 2��0��� ��&��+� )�&" � AT&T � � Ameritech �.� � McCaw Cellular,
$!�1�� � ��1.� �!+20" 2�� .�.��+!�1�  ����." 12. 2��03&���� 2 #" /��2#. ��.
/�.$0�!�12���" #��!01�0" �.� 3&��2��� ����2! �)��1�� ù�) 2 ����� � 0����/ # /��2* #

.�.��+!�1�  ����." .�.�2*$���0 &" ��. #��!01�. �0 ���!&�� 10 0��$0�!�10�" �.� �)��� #"
�0��20"�

	�� �/�. 12�����  � 03.!� ��" �.1�1���0" 12 � PC (Personal Computer)��!/��.� ��.
�.! #1�. 12�" 0��$0�!�10�"� ��. .�) 2�" �!+20" 03.!� ��" .�.�2*$���0 .�) 2 � InterVoice,
��.� IVR �.! $�.� 	 InterVoice 1*12��. 3&��2���" ����2! �)��1�" ����0 12�� .� !�
2�" 2!.�0����" �� ��$.��." 1.� ��. ��� / " 0���2.1�" 2&� 2!.�0���+� ��1& 2��03+� #

#��!01�+� 10 �0��20" �0 �0!�12! 3��� ���1� 2���3&�.� �*�2 �. �� ���0" IVR 02.�!�0"
�!$�1.� �. 0��!�� #� 2�� 20$� � ��. .�.��+!�1�"  ����."� 1#�0�+�&�2�" 2� �0 2. /��� 2 #"

�! ')�2. �.� 0�1&�.2+� �2." .#2� 12. ��$.���.2� 2 #"� ù�) 2 ����� �� � ���"
�� ��$.��0" �!$�1.� �. 1#�0�+� #� 2�� .�.��+!�1�  ����." ��1. 12. �/�&2��� 2��03&����

2 #" /��2#.�
þ $!�1�  � ���!&���&� �#��&��2&� � 10�!+�  � ���!&���&� �#��&��2&�

0��1�"� �!$�10 12�" .!$�" 2 # ���� �.� .� 20�0� ��! " 2�" �0����" ! ��" 2 # #��� * 2&�
��0�2! ���+� #� � ��12+� �! " 2� 1���!#�1�� 	. 1#12��.2. 0����/ #  � ���!&���&�

�#��&��2&� 0��2!�� #� 1¶ .#2� 2� 20$� � ��. �. 0�1&�.2&�0� ��1. 10 ���!�" 2��03&����"
$0�! 1#1�0#�"�  �  � �0" .!$��� $!�1�� � � *�2.� ��. 3&��2��� ����2! �)��1��

ò�." .�) 2 #" �� 1#$�� 0��&��.�)�0� #" �)� #" )� # � .�.��+!�1�  ����."
$!�1�� � �0�2.� 12�" 0��$0�!�10�"� 0��.� � 0���2.1� #��!01�+� 12 #" �0��20" � # �$ #�

2���3&� �0 �0!�12! 3��� ���1�� ù� �.� � 20$� � ��. 2 ����" 0�.3�" �touch-tone)
�#!�.!$0� 12�" þ�&���0" � ��20�0" 2�" ù�0!���"� 1����. $!�1�� � �0�2.� 0�2)" ú !0� #
ù�0!���"� 	#�����  � /#�.2)2�20" #��!01�+� 12 �0��2�  �  � �0" 0�0�20�� �2.� � ��� #�

�0 .#2�" � # �/� �! 13�! �2.� 12 #" �0��20" �0 2� 20$� � ��. 2 ����" 0�.3�"� 
��!$ #�
.!�02�" �.2.12�10�"  �  � �0" ��� #� 2�� .�.��+!�1�  ����." ��. .#2) 2 1� �)� �/�.�20!.

&3������

• 
��!01�0" 0�� 0�� 1�202!.+! # ��.� �.��.2 �*!�.� � ��10&"

• 
��!01�0" 10 � �* �.�!���" .� !�"
• 
��!01�0" #� 12�!���" 10 +!0" .�$��"

�� �0��20" �0 2���3&�. �0!�12! 3���" ���1�" /0� $!0���02.� �. �0!���� #� 10 +!0"
0!�.1�." ��. �. .� �2�1 #� �!)1�.1� 10 ��.�  !�.��1�)� �)� �.� �)� ��. �. ��� #� )2�

�0!���� #� 10 ��. 10�!� ��. #��!01�0"� � ���" ���10�" �� ! *� �. $0�!�12 *� .#2)�.2.�
.�)�� �� .�  �0��2�" /0� �$0� 2���3&� 2 ����" 0�.3�"� ü���0/. #��!01�+� .#2 * 2 #
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0�/ #" �.! #1��� #� ��. .�2.�&��12��) ��0 ���2��. ��. 0��$0�!�10�"�  �  � �0" �$ #�

0�����0� 2� $!�1� .�.��+!�1�"  ����."�
ò�." /0*20! " 0��$0�!�1�.�)" �)� " ��. 2� $!�1� .�.��+!�1�"  ����." 12 

2���3&� � 0��.� � �0�&1� 2 # �)12 #" �! 1&��� * ��. #������ #" #� / $�" �.� #��!01�0"
.���2�1�"� �� !0� �. $!�1�� � ���0� ��. �.!�/0���.� .�) 0��$0�!�10�" � # 0�/�.3�! �2.�

��. 2� �! 13 !� #��!01�+� 10 �0��20" 0�� 0�� 1�202!.+! # ��10&" $&!�" �. .#��1 #� 2 
�)12 " �! 1&��� * ��. .� �0#�.2���" �.� /����! # #��!01�0"� ò�. .1#����12 �.!�/0���.

0��.� � #� � ��1� 0�)" 1#12��.2 "  ����." 10 K-Mart� 2  � � 0��2!��0� 2� �!)1�.1�
#�.����&� 10 ���! 3 !�. .� ���0#���� 10 02.�!���" ��10�" /0/ ���&�� 	. ��!/� �)12 #"

.#��� �2.� .��1&"�
þ �! 1&���� $!�1� 2�" .�.��+!�1�"  ����." �.� �� 0���0�2!+�02.� 10 �0��� �.��)

12� 3&��2��� ����2! �)��1�� �.!�$0� .13��0�. 12.  $��.2. 0�0�/� 0��2!��0� 12 #"
 /�� *" �. �$ #� 2. ��2�. 2 #" 12 /!)� �.� 2. $�!�. 2 #" 12 2��)��� 0�+ ����2! � � *�

12 2���3&� 2 # .#2 ����2 #� þ $!�1� 2�" .� � 12�� ���1� 2��03+� # 12.  $��.2. 0��.�
0��2.�2��� 10 �0!���" � ��20�0"� 1��0�+� #�0 2�� Kalifornia �.� 2 Michigan� )� # �$ #�

�! ��03�0� �)� � � # #� $!0+� #� 2 #"  /�� *" �. �!.2 *� 2. $�!�. 2 #" 12 2��)�� �.�+"
2��03&� *��

����� �$0/�.12��� ���.2. $!�1�" 2��03+� #

�� ���0� " �0��� �� # �.� 0��� ��

��$!� � AT&T �. .�.� ��+10� 2� 1#�$+�0#1� 2 # � �2�� # #� ���0&� 12 Conversant
1*12��. 2 �����  � 0�� !���" 2��03&����" �0�2 #!��0" �2.� �0!� !�1���0" 10 � �* ���!�
�0���)��.� � ��� .�¶ .#2� 0�$.� ���)20!0" .�) 0�� 1� ���0�"� þ $!�1� 2&� %�3�&� µ�.�¶ �.�

µ)$�¶ �.� ��. ���!� 0��� �� ���0&� 0���$ # 0��.� .�)�� �.2�����0" ��. �0!���" /�0!�.1�0"�
.��� � 0�1.�&�� 2 # � �2�� # #� ���0&� �! 13�!0� 12 #" 1$0/�.12�" �0�.�*20!0"

/#�.2)2�20" �0��� �� #�
þ � �20� � ��1� #� ���0&� �$0� .�0�0#�0!+10� 2�� .���2#�� �0��� �� # .�) 2��

0�2.2��� /0���.2 ��%�.� �.�  $!)� " .���2#��" �0��� �� # �$0� �0�&�0� .�) ���0" 10 �0�2��
ù�) 2 ����� � � �20� � ��1� #� ���0&� �!$�10 �. 0�3.���02.� 1.� 1$0/�.12��)

$.!.�2�!�12��) �.� ���&� �! ')�2&��
þ � �20� � ��1� #� ���0&� 0��1�"� .�0�0#�0!+�0� 2�� .� � .�) 2 � �2�� 

�0�2 #!��." �0 2 ���� 0�.3�� �� /#�.2)2�20" .���2�1�" � # �.! #1��� �2.� 12 #"

�.� *�20" �� ! *� 2+!. �. 0��.� .!�02� ��  #1�.12���"� ü��.� �� 0*� � ��. 2 #"
�.� *�20" �. �#� *�2.� �. � #� µ! #$�1�)"¶ ��. �. .�.30!� *� 12 2���. ! #$�1� *� �.!�

�. � #� 2 µ�¶� ��� �2." 2� 1#� ����. �� .���� �� �!�� !�� �� �.2.� �2� �.� �� .�!���"�
ù�) 2 ����� 2 1*12��. Conversant�� ! *10 �. �! �!.��.2�120� +120 �.

$!�1�� � �0� ��. 0�0!�) �0���)�� /* $����/&� ���0&�� ò�. 2)1 �0��� �0���)�� �� !0�
�. 0��.� .!�02) ��. 2�" .����0" 2&� �0!�11 2�!&� 0�1)/ # �.� .���2�1�" 2��03&���+�

�0�2 #!��+�� .��� $!�1�� � �0� 2� �0�2 #!��. ��&� 2*�&� �0�2 #!��+�� ù�)�� �.� 12��
#��!$ #1. � !3�� ��. �0�.�*20! 0�0!�) �0���)�� 0��.� /#�.2) �. 1#��0!����0�

�0�.�*20! .!���) 1#�&�*�&� �.� 12.�0!+� ���0&�� ü�0�20��0� 0��1�" 2 � .!���)
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barge-in ��.!0��.��&� )2.� � 0���#� *�0�� 0��� �� �$0� 1��0�&�0�� �0�.�*20!0" ��120"
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3. +�&11��� / ��
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2��03&����" �0�2 #!��0" 1#$��  � ��� #� .#2� 2� / ������ �! 1����1� scripting� õ�&"
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�. ��� 0�.!� ��� �2.� �0 2. 1#��0�!����. $.!.�2�!�12��� 2 #  ����2� 2 # ����#1� *
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5. � �  ����."
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0�.3�" 0�1 / � �� !0� �. 0� $��10� 2 #" �.� *�20"  �  � � � /0� �. ��� #� #�)%� 2 #"
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��&12 * �.!./0���.2 " �� !0� �. 0��3�!0� ��. �0��� � 1 12) �1$02�"  ����."� þ $!�1�
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��12. �� !0� �. 0��.� .!�02� �0�.�*20!�� �� 0�202.���� �!0#�. $!0���02.� ��. �.
/�0#�!���10� �.2.12�10�" )� # 2. )!�. 2&� �0� * 0��.� �.2�����.� þ ©� ���" � ����"ª

/�.��120#1� )2�  � ���!&� � �. .�.�2�1 #� �0 ���0�" �.� !�1���0" &" 0*� �0" .�.�2�10�"
10 ��. 0�2 ��� .� /0�$2��0 ��� " .�) 2. 0!�.12�!�. 2�" AT&T Bell 10 �!0#�. � #  /���10

12� /��� 2 #" $!�1��)2�2. 2 # 0�2 ��1� * ���0&�� þ DSMI (Disease State Management
Inc.) .�2��02+��10 ��. �.!)� � 3.��)�0� )2.� / ���.10 �&"  � �.� *�20" .�.�2 *1.�

12�� 0�2 �� µ�0" 2 � .!���) ���20¶�

µ¶ü��.� µ�&/��)" ���20¶� 1#�����1.� ���20 �.� $2*��1.� 2 � *�0! � 12 2 ����"
0�.3�" � � ��2����0�/�¶¶  (/HRQ =DN� 'LUHFWRU RI 6\VWHPV� '60,� SHUVRQDO FRPPXQLFDWL Q�

1995).   

�0 2�" /�0#!#���0" 0��� ��" �0��� �� # � # 0�.13.���0� � � �20� � ��1� #� ���0&�� 0��.�
���.�) )2� .!�02�" ��0" ��+10�" �. .� �2�� *� ��1& 2&� �.�+� �.� 2�" 0��0�!�."�

�.�+"  � �0�2 #!��0" .� � .�.�2*11 �2.� 10 �0���)�� �.� 0�.12��)2�2.� 2.#2)$! �.
.� $&!�� �2.� .�) 2 �.��0!&��� 0�2 ��"��.��.���2�1�" �.!�/0���.� þ �!)���1� 2&�

.��!+���&� �.!.�)�2&� 0��.� �. �.� !�1 #� ��. �� �.!�/0���. 1#� ����." 2  � � �.
���0� .� /0�2) .�) .��!+� #" � # $!�1�� � � *� 2�2 �. 1#12��.2.�
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3.5.4 �.!�/0���. ���1�" 2��03+� # �û�.$0�!�1� ���1�"� Wildfire
                     ü��� ��&��0"�

þ Wildfire þ�0�2! ���� ú ��0�. 1#�2 ���0� 2�" 0��!�0�0" /�.$0�!�1�" ���1�"  �

 � �0" ��� �2.� .�) 2 #" �� � �� *" 0�.��0��.2�0" 0��$0�!�10&�� ù#2� � ��)�� 1#�0�+�0�
��. �0��� 0*! " � �����&� /�.$0�!�12��+� /�0!�.1�+� ���1�"� 1#��0!��.��.� ���&� 2&��

• û���01� �placing) �$!�1�� � �+�2." 0�0!� � ������ 3&��2��� ����2! �)��1�� �.�
0��12! 3� ���10&�

• �.!.�.�� �.� .�.� ��&1� 0�1.�)�0�&� ���10&� 12 $!�12�

• �.!.�.�� ���#��2&�

• ü��!.3� 3&��2�� * 2.$#/! �0� # ���#��2&� �playing voicemail messages)
• �! �!.��.2�1�)" 1#�0$)�0�&� �follow-up� ���10&�
• �! �!.��.2�1�)" #�0��#��10&� 12 $!�12�

• �! +��1� ���10&� 10 10��/ � � *" �pagers� � ���. � *�0!.
• ü�0!� � ��1� $!�12+� ��. 2 �  !�1�) 0����/&� �! 20!.�)2�2." 10 0�.3�" ��.

�0�� �2��) $0�!�1�) ���10&��

þ � �)2�2. 2�" Wildfire /0�  30��02.� 10 � �* 0�0������� 20$� � ��. .�.��+!�1�"

 ����."� �!�1�� � �0� /�.�!�2�" ����" .�.��+!�1� �.� 0�2 ��1�) ���0&�� .�0��!2�2. �.�
0�.!2����. 2 #  ����2� 1#12��.2.  ����2� �.� 2 �0���)��) 2�" 0��.� ��2!� � ü��.� �� � �*

2 .� 2��01�. ��." �! 10�2���" 0�/ ��&1�" �0$&!�12+� �0�2 #!��+� �.� ��." #�0!3#1���"
.��!+����" /�.1*�/01�"� ù�2��.��12� � �*�� �0" 2 ����" 0�.3�" 10�!�" ��0�/�+� �0 .���"

�0�2���" 0�2 ��"� )�&" µ���1� �!.30� #¶ ��. �. ���0� ��. ���1� � µ�. 2 ��!&¶ 10 .���2�1�
)2� �$0� �0$�0�� )2� ��. 1#��0�!���� �!)1&� �.�0�� ü�� ��. 0�1.�)�0�� ���1� 32�10� 0�+

��. ���� �!�1�02.� 10 /�./��.1�.� � .�.� ��&1� 2�" Wildfire 2 #  �)�.2 " 2 # �� #
�.� *�2 " .� *�02.� �)� .�) 2 $!�12� � # �� !0� �. /+10�  /���. 12� Wildfire �. ��!0�

2 ���#�.� � �. 2 � �02�10� 2�� 2!�$ #1. ���1� 10 .�.� �� 0�+ � ��. ���1� �! &�0�2.��
�� $!�120" .!$�� � � *� 0�2 ��" 12� Wildfire �.�+�2." 20" �0 2 )� �� 2 #"� 	 1*12��.

.�.�2�0� µ0/+ 0��.�¶ � µ	� �� !+ �. ���& ��. 1��.;¶� ���+�2." �0 ��. 3����� �.�/��� 3&���

õ2.� / �0� ��. 0�2 �� �� !0� �. .�.�2�10� µü�2��0�¶ � µ	 ���.1.¶� ò�." 2#���)" /��� � "
��. �! �!.��.2�1�) #�0��*��1�" �� !0� �. 0��.� &" 0��"�

�!�12�"                                                        Wildfire
                         Wildfire                                             	� �� !+ �. ���& ��. 1��.;

,#��1� � # 	� �. 1 # #�0��#��1&;
�,��.� þ1#$�. �02�! �)20;

ù*!� 	� +!.;
8.30 �!&� � �!�/#;

	 �!&� ù*!� 12�" ���� ���� ü��.� 1&12);
�.� ,. 12 #�0��#��1& .#2� 2�� +!.

                    +0�� Wildfire                                                 ü#$.!�12+� �0���

þ Wildfire 1$0/��12��0 �. $!�1�� � �0�2.� .�) 0�0!$)�0� #" �.� 01&20!�� *" �on-site)
#�.���� #" 02.�!�."� ù���0� 12 01&20!��) 2��03&���) /��2# ��." 02.�!�." �.� 1#�/�02.�

�0 2 /��)1� 2��03&���) /��2# �0 ��. T-1 �!.���� �21� +120 �. �� !0� �. �$0� �.�0�"
�!)1�.1� �.�� 2�" .�)  � � /�� 20 2���3&� 2 # /��)1� # /��2* #�
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�� �0�2 #!��0" 0��2!0�)�0��"  ����." �speech-enabled)

ò�. 1*12��. 0��2!0�)�0��"  ����." ��.�0�2.� 0��1�" 0���0!�  ����.� /01�0*0� 2�"
1#�.!2�10�" �functions� ��." 03.!� ��" 12��  ��� *�0�� 0�1 / � þ  ����. 0��.� ��! " 2�"

03.!� ��"� ù#2� � 1*�/01� 0��3�!0� �!�� !0" .�.�2�10�" �.� �0�.�*20!� 1#���0�.� 0�+
�0�+�0� 2� ���.�)2�2. )2� � /�.1*�/01�  ����." �. $�10� 2 1#�$! ��1�) �0 2 #�)� �� 

1*12��.� � Worker’s Compensation Reserving Advisor ��. �.!�/0���.� 0�1&��2&10 2 �
��0�$ 2�"  ��� *�0��" /�.1*�/01�" ��1. 12 #" 0�/��0#��� #" �.�)�0" 2 # 1#12��.2 "� �

0�)�0� " �.�)�." 0�0!� � �0� �!.3��� �.�  ����. 2 ��. ��1& .�) 2 ��� �

                   IF
                         The INJURY-TYPE is FRACTURE and
                         Injury SEVERITY is UNKNOWN
                   THEN
                         ACTIVATE speech input for FRACTURE-SEVERITY
                         DISPLAY SPEECH-INPUT instructions-display-screen
                         ACTIVATE menu-popup screen for FRACTURE-SEVERITY

õ2.� �$0� �!.��.2 � ���0� 1&12� ��. 1*12��. 0��2!0�)�0��"  ����."� �� !0� �.

�0�2�+10� 2� 3#1��)2�2. 2 # 1#12��.2 " 1$0/��� �2." 2� /�0!�.1�. �. �0!����0� 0�1 / � �
 � �. �! 1.!�)�02.� 12�" �.� ����" � !3�"  ����."� 	0����� .#2) �. 0�1��0� 2� /#�.2)2�2.

2�" .�2��.2�12.1�" ��." �!.3���" /�.1*�/01�"� .�!��+" )�&" � GUI .�0�0#��!&10 2 #"
$!�120" .�) 2� �!.��� 0�2 �+��

µ¶ù#2� 0��.� ��. 1��.�2��� �0!� $� )� #  � $!�120" �. .!$�1 #� �. 0��2#�$�� #�

�.!.�&���)2�2. �.� $!�1��.  3���� ù�2� �. �.!�$0� ��. /�.3 !02��) 2!)� 0�0!0*��1�"
/�.�)�&�� �  ����. �� !0� �. /�.�0!�10� 0�20�+" 2� GUI /�.1*�/01� �.� �. 0�20��10� 2��

�!)�01� 2 # $!�12�¶¶  (Bruce Armstrong, Manager of the Novell Speech Technologies Group,
WordPerfect, The Novell Applications Group, ‘’Speech recognition application program
interface committee’’, 1994, p. 23).

�0 ���. �)��.� 2 20���) 0��2!0�)�0��"  ����." 1*12��. 0��.� ��.�) �.
0��� ��&��10� �0 .��!+� #" �0 ��. 3#1��)� �0!� !�1��� # 1� � * 2!)� � ù#2)"  2*� "

1#12��.2 " �!��0� �. �0!����0� 2�� 0� � ��1� 2�"  ����." �0 ��. � ��&� #� � ��12��)
� ��1���)� .��� 2. 1#12��.2. 0��2!0�)�0��"  ����." �� .���" � !3�" �$ #� �/�

.�.�2#$�0��

5.     ü�2���1�

þ 0�2���1� .3 !� 2� ��2!�1� 2�" .�)/ 1�" 0�)" 1#12��.2 "� �� !0� �. 0�3!.120�
�0 2�� 0�2���1� 2&��

• ù�� !�����+� �0�)/&� �$!�1�� � � *�2.� 12. 1#12��.2. �!0#�."�

• �! ')�2&� ��. $!�1� 10 ��. 1#��0�!����� 03.!� ��
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• 	�" 03.!� ��" 2�" �/�."�

þ 0�2���1� �� !0� �. .�.�20� �0��� $! ���) /��12��.� � �* 1#$�� �0&!0�2.�

/0#20!0* #1. �.� �0$&!�12� .�) 2� 1$0/�.1� 03.!� ��"� þ .���0�. 0��.� )2� � #� � ��1�
0�)" �.� * 0��1�� # �! �!���.2 " 0�2���1�" �� !0� �. 0��.� �!�1��� ��. 2�� 0��2#$�

.���2#�� 0�)" 1#12��.2 "� �0!���" .�) 2�" .!$���" �0�2 #!��0" 0�2���1�" 0��.��

1. ü��� �� 0�)" �.2����� # .��)!��� # � �! ')�2 " ��. ��.

1#��0�!����� �0�2 #!��.

þ 0�2���1� 0�)" �! ')�2 " 1#$�� �!.��.2 � �0�2.� �$ �2." #�)%� ��.

1#��0�!���� 1� �)� � .!���)" 2&� �.�+� 0�� !��+� �! ')�2&� .�.��+!�1�"  ����."
.#���02.� !.�/.�.� ���0 �! ')� 1$0/���02.� ��. 1#��0�!���� #" 2*� #" �0�2 #!��+� �.�

�.! #1���0� � �./���" ��.�)2�20"� ��$!� 2. /0/ ���. 2�" �� ��$.��." ��. �0�2 #!��.
�! �!.��.2��+� /�.1#�/�10&� �API� �. �.� !�12 *� ���!&"� 2 �)12 " 2�" 0��� ��" 0�)"

.�.2����� # �! ')�2 " �� !0� �. 0��.� �0��� �
	. API /0/ ���. /�0#� �*� #� 2�� .��.�� .�.��&!�12+� .3 * � 03.!� �� �$0�

/��� #!���0�� .��� /0� �� ! *� �. 0���/0��1 #� 2�� .����� ��. 0����1� 2&� �0�� �2��+�
/�.3 !+� �02.�* 2&� �! ')�2&�� �*20 2. API /0/ ���. 0��#+�2.� )2� ��. /0/ ��� �! ')�

�. �0�2 #!��10� 1&12� 1¶ ��. �0!����� � ��." �0�2 #!��."� � �0 2 � �! 1/ � *�0� 
����#1�) $!�12+�� 	. �! ')�2. �. 1#�0$�1 #� �. /�.3�! #� 1¶ .#2 *" 2 #" 2 �0�" �.� �.

$!0�.120� �. / ���.12 *� ��. ��. �0�2 #!��.�

µ¶	#���� � �� � �&��2�" �.!.��2 #� .�)/ 1� 2�" 20$� � ��." 2 #" �.2� ������

.�!��0�.� $&!�" � 2� �. �0�.�.!�� #� 2�" 1#����0" ��2& .�) 2�"  � �0" � / ���.1�. ����0�

�&!�" �. ��! #� ��2� .�) 2� � !3� 2 # �0��� �� # � # $!�1�� � �����0 12 2�12� �)1 �
 ����2�" �.� /0���.2.  ����." $!�1�� � �����.�� �&" 0�0��$���0 � 0��.�/0#1� � 2� .�.� ��.

1��.2 " �! " �)!#� � ���!)3&� � # $!�1�� � �����0� 0��.� 0��12�� ���� ./*�.2 �.
�.� !�1 #� 2� ��� 1&12� .�.��+!�1� .�!��+" 1��.��0�� � �&" 1#��!��02.� �0 ���0"

�02!�10�" .�)/ 1�"¶¶  (David Pisoni, Howard Nusbaum & Subrata Das, ‘’Automatic
measurement of speech recognition performance’’, 1986, p. 4).

ü� 2��0�� 0��.� 0���0������� � 0�2���1� 2&� �! ')�2&� �. ���02.� 12 �0���) ��.�1� 2�"

03.!� ��"�

2. ü�2���1� 2�" .�)/ 1�" ��." 03.!� ��" �!�� 2�� .���2#��

µ¶ü��.� � �* 1��.�2��) �. .�2���3� *�0 �&" �02!��0 2�� .�)/ 1� .�.��+!�1�"

 ����."� ù#2� 0��.� ��. 20$� � ��. /�.1*�/01�" $!�12� �.� 2�� �!+2� 3 !� /0� �. 32�1020 2��
20�0�)2�2.� .�)�� �� .� .���020 1¶ ��.�  !�.��1�) )�&" � AT&T �0 �0���� 0��0�!�.� ò�."

�)� " 0��.� )2� ���0 3 !� � # �.! #1���020 ��. ��. 20$� � ��. 10 .��!+� #"� /0� �� !0�20 �.
�! ���%020 2�� .�2�/!.1� 2 #"¶¶ (Judith Tschirgi, Direction of Services and Speech
Technology, AT&T Network Systems, personal communication, 1994).  

ü��.� �� 0���0!/�" �.� .� 20�01�.2��) .�) �� %� $!)� #� �. �! 1/� !�10� ��� � " �.� 12�
1#��$0�. �. /� !�+10� 2�" ./#�.��0" 1$0/�.1�" 12� /��!�0�. 2�" .���2#��"� �.!� �.

2! � � ��10� ��. 1*12��. )2.� .#2) �$0� ��0� 12�� .� !�� ü�� �  ����. 1#�$&�0*02.� 12 
�! ')�� ��� " #� � ��1� � �� !0� �. ���% #� 2�� �� %� 2 # �0��2� ��. 2 �! ')� �.� 2��

02.�!�.� ù#2) 0��.� .���0�. .� � 20$� � ��. .�.�2*$���0 .�) 2 � �.2.1�0#.12� 2 #
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�! ')�2 " � .�) ��. 0�&20!��� ����� ù�) 2� 1� ��� ���2&" 2 # $!�12�� /0� #��!$0� µ/0�

.�.�.�*3���0 0/+¶ ��. ��. 1#12.2��) 12 �$0� � ��+!�1�. 2 # �! ')�2 "�
õ2.�  1$0/�.12�" �0�2 #!��." /0� 0��.� 0� ��0�&��� " �0 2�� .� ��  � 0#�.�!�0" ��.

���� 0��.� � ���"� ù#2) 0�.#���02.� .�) 2 �0� �)" )2� � .� � 0��.� ��. .�./#)�0��
20$� � ��. /�.1*�/01�"� õ�&" )�0"  � 20$� � ��0" .��!+����" /�.1*�/01�"� �21� �.� � .� �

0��.� 0#.�1��2� 10 %0��/�. 2 # .��!+��� # 1$0/�.1� *� õ�2." .�)�� ��. .�./#)�0��
20$� � ��.� $.!.�2�!��02.� .�) 20$� � ����" .��.��" �.� .�) 2�� ���0�%� 0�)" 0*� �.

�! 1��1�� # 1+�.2 " ��+1�"� )1 � .3 !� 2�� .��!+���� 1$0/�.1��

ü�� 2 1$�/� 0��.� ��. �!&2)2#� 1$0/�.1��� �. 0�2��� 2 ��!/ " 2�" 1#���&1�"

.� � ��1. 10 ��. 03.!� ��� 0�.22+�.2. 12 � .��!+��� 1$0/�.1�) �.� ���0" )%0�" 2 #
1$0/�.1� * 03.!� ��" �� ! *� �. ./#�.2�1 #� 2�� .�!��0�. .�.��+!�1�"� ù#2) 0��.� �� 

���.�) �. 0�����0� &" 12 �$0� 0�.22&��2&� 12�� 20$� � ��. .� �� �.!� ��. 1#��0�!���� 
�.!�/0���. ��." 32&$�" .��!+����"�#� � ��12���" 1$0/�.1�" /�.1*�/01�"� 	�2 �0"

.�! 10��0" �� !0� �. .� � *� � �!.�0" 12�� .� / $� 2�" .�.��+!�1�"  ����." .�) ��.�
 !�.��1�)� �.� .2#$�120!. .�) $!�120" � # 1#�.�2 *� 2 .� 2#$���� 1*12��.�

3. �.� !�1�)" �0�2�+10&� 10 #��!$ #10" �0�2 #!��0" .�.��+!�1�"

 ����."

	#����� 1#12��.2��� 0�2���1� �� !0� �. 03.!� 120� 1¶ ��. #��!$ � 1*12��. �

03.!� �� �  � �. /0� .� /�/0� 2. .�.�0�)�0�.� �!�1�� � �0�2.� ��. �. .�.��&!��0�
�! ����.2. �.� �. /��0� �/�0" ��. 2�� .�2��02+��1� .#2+��

µ¶�&!�" 1#12��.2��� ��2!�1� 2�" .�)/ 1�" .�.��+!�1�" ��2& .�) 0�0�$)�0�0"

1#����0"� 0��.� 1$0/)� ./*�.2 �. �.� !�120� 0��  � .��.��" 1¶ ��.� .��)!��� 
.�.��+!�1�" �. 0��3�! #� .��)� �0" .��.��" 12�� .�)/ 1� .#2�"¶¶  (David Pisoni,
Howard Nusbaum & Subrata Das, ‘’Automatic measurement of speech recognition
performance’’, 1986, p. 4).

4. �.� !�1�)" 2�" .��." 2�" 0����� �  ����." 1¶ ��. #��!$ �

1*12��.

þ .�.��+!�1�  ����." �� !0� �. 0�1&�.2&�0� 10 #��!$ �2. 1#12��.2. &" 0���2.1�
2�" �0�2 #!���)2�2." � &" .*��1� 2�" �.!.�&���)2�2."� ù#2) ���.�)� 1#�0���02.� 2��

0�.�.1$0/�.1� 2�" �0�2 #!��." � 2 # 1#12��.2 "� õ�&" �0 2� /��� #!��. ��&� 03.!� �+�
�.� �! �)�2&�� 0��.� 1��.�2��) �. / ���.12 *� ����. ��. 2�� 0�.�.1$0/�.1� �!�� 2��

#� � ��1�� 	. .� 20��1�.2. 2�" 0�1&��2&1�"  ����." �!��0� 2)20 �. 1#��!�� *� �0 2�"
#��!$ #10" �! /�.�!.3�"� ù#2�"  � 1#��!�10�" �. � ���1 #� 12 �. �.� !�120� 0�� �.

1#�0$�120� � �! 1���� 2�"  ����."� �.� .� �.�� �&" �. 0��20#$�0� .#2��

��� ü��1��� �.� �� 0�2���1�

þ 0��1��� 0�2���1� .3 !� �!&2)� ��. 1$0/�.12��+� / ���.1�+�� /��� #!��.
��10&� /0/ ���&� 2&� /0����2&�  ����." �.� 0��� �� / ���.12�� * 0� ���1� *� 	.

/ ���.12��� �!&2)� ��. ��. 0�2���1� 03.!� �+� 0�02�� #� 2 �.1��) 1$0/�.1�)
�0�2 #!��."� 0�/��� .��!+��� # 1$0/�.1� * ��&!�1�.2.� �.� �0!��.���� #� 0�2���1� 2�"

.�)/ 1�" 03.!� ��" �0 ��1� 2.�
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• ����#1� *" 12 $0#)�0� #  ����2� �target speaker populations)
• �0!����� � 12)$ #

• �0���)�� 

• �$0/�.1� 03.!� ��" �.� scripts
• û�.1#�/�10�" 03.!� ��"

• ù��!+��� � �.!�� �20"�

� 0��1�� " / ���.1�)" .#2 * 2 # 2*� #  /���10 2. AT&T Bell 0!�.12�!�. 12��
.�.���#%� )2�  � ��." 3 !�" �one-time� $!�120" 1#12���2&� �.1�1���&� 10 2���3&� �
0��.� ���.�) �. �! 1��1 #� �1$02�  ����. 12�" .�.�2�10�" 2 #"� ù#2� � .� ���#%� �.� �

1#�0�/�2 � ��1� )2� � #��!$ #1. 20$� � ��. .� � /0� �. �� ! *10 �. 03.!� 120� 10 2�2 �0"
03.!� ��"�  /���10 12�� 0��� �� 2�" 20$� � ��." 0�2 ��1� * ���0&��

þ �� 0��1��� 0�2���1� /0� .�.�20� �! �.2.�!.3� 1#12��.2��+� / ���.1�+�
1$0/�.1�" � 0� ���1� *� ù�0��!2�2. .�¶ .#2)� �� !0� .�)�� �. 0��.� 1#12��.2���� 0�/���

.� $!�1�� � �0�2.� &" ��� / " 0�0!0*��1�" 2&� /#�.2 2�2&� 0�)" � �� � ��+� �! ')�2&��
ò�. ��2! ��. 2�� 0��� �� 0��1���" � )$� �! 1����1�" 0��.� 2 �)12 " 2�" .� 2#$�."�

ü�� .#2) 0��.� ���!)� 2)20 ��. �� 0��1��� � 0��$�12. 0��1��� 0�2���1� 0��.� � �����
�.��� * �)12 #" 0��!�0�0" �0!��.���� #� 0�2���1� 2&��

• �! 1&���� $!�1� 2&� $.��� * �)12 #" �! ')�2&� .�.��+!�1�"

• ù�)�2�1� �.1���" 0� ��0�&1�" 2�" 20$� � ��." .� �

• û�.2*�&1� 2�" �.1���" ��� �." 2�" 03.!� ��"

ü�� 2 �)12 " 0��.� #%��)� ��. �0�2 �0!�" 0�2���1� �!��0� �. .�.�2#$�0�� 
%�� * �)12 #"

0��!�0�0" �0!��.���� #� 0�2���1� 2&��

• ü#!0�. $!�1� 0�)" 1#12��.2 " .�.��+!�1�" 1¶ ��.�  !�.��1�)

• ù���2#�� � �0�2�&1� 0�)" �! ')�2 "

• 
��!01�. �0��2��

	 �!&2.!$��) !�1� 2�" 03.!� ��" �� 0��1���" 0�2���1�" 10 #%�� * �)12 #"

0��!�0�0"�
0��.� � .� 2#$�. 2�" 03.!� ��" � 2 # �! ')�2 "� �� �0��20" �� ! *� �. ��� #� 02���2. 10

��. �! ')� &" 32&$�" 1$0/�.1�" � �$!�12 �   !�.��1�)" �� !0� �. .� !!�%0� 2��
20$� � ��. .� � &" .�+!���� �.� �$ �2." ���0� 2�� 2. .�) 2�� 0��0�!�. ��." 1$0/�.12�"

�� !0� �. 0���0��0� 10 ��� " .�)%0�" ��. 2� 20$� � ��.�

��� ü�2���1� �! ')�2 "

ò�. .�¶ .#2� � # ��.�.� .�) 2 APRA SUR 20$� � ���) �!� 2 ���� �2.�� )2�
0��.� ./*�.2 �. 1#��!��0�" 1#12��.2. 2.  � �. /�.3�! #� 12� �0�2 #!��.� 12 �0���)�� 

�.� 12�� �.2.1�0#�� �&" �. �� ! *10 2 Hearsay-II� ��. 1*12��. ���.�. 1$0/�.1��� ��.
.���2�1� �0����&� �. 1#��!��0� �0 2 HWIM � ��. 1*12��. � # 1#�/*.�0 ��. 3&��2��)

�����. �0 ��. 0�.#������" �02�/ 1�" /��2# 10 ��." ���! * ���2�02 �0�2 #!��."; ó2.�
� ��)� 0�)�0� )2�  �)� " 2!)� " ��. 1&12� �.! #1�.1� 2�" .�)/ 1�" ��."  ��/."

1#12���2&�� �2.� �. �.2.120� ���.� )2� 0�$.� �.!)� �. �0���)��. �.� �.! #1�.�.� �/�.
.� 20��1�.2. ���& 12�� �/�. �0�2 #!��.� ù#2) 0��.� 2 ��0*�. 0�2���1�" �! ')�2 "

�0!� !�1����" 10 03.!� ���
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þ 0�2���1� �! ')�2 " �0!� !�1����" 10 03.!� �� 1#��!��0� /* � �0!�11)20!.

�! ')�2. .�.��+!�1�" 10 �! 0���0����. $.!.�2�!�12��� 2�" 03.!� ��"�

• ����#1� *" 12)$ #  ����2�

• �0!����� � 12)$ #

• �0���)�� 

• � �#�� �)2�2. �perplexity� 03.!� ��"
• û�.1#�/�10�" 03.!� ��"�

û0� #��!$ #� /�0��� /0/ ���. ��. .�� �)��1� �! ')�2&� �0!� !�1���&� 10 03.!� ��� þ
0��� �� 0�)" �! ')�2 " .� � ���02.� �#!�&" �)�& 2&� $!�10&� 12�"  � �0" � .� � �.

2 � �02��0�� �.� 12�" �! 20!.�)2�20" � # 0��.� 1#�/0/0���0" �¶ .#2�" 2�" �0�2 #!��0"� þ
0��#!)2�2. 2&� .� 20�01��2&� 0�.!2�2.� .�) 2� � �)2�2. 2&� 0!�.�0�&� �.� 2&� �0�)/&�

� # $!�1�� � � *�2.��

��!$0� ��. 0�/�.3�! � 12 1$0/�.1�) �� �0���+� 0�2���1�" �! ')�2&� 0!�.�0�.�

ù#2) #��!�0 ��. .�) 2. .�2��0��0�. 2 # ESPRIT�0� / � ��." ü�2���1�" �����." �Speech
Assessment Methodology-SAM� 20$� � ��� * �!� #� þ SAM .� �0�!����0 �. �.��0!+10�

�0�)/ #" .�� �)��1�" .�)/ 1�" �! ')�2&� 2.  � �. $!�1�� � � *� /0/ ��� 0� ���1�)� þ
Bellcore.� � *��10 ��. ���� �! 1����1�� ò$2�10 ��.  �� ���0�. .�0��!2�2&� 2 #  ����2�

.�.3 !��+� �reference� ��10&� /0/ ���&� �.� ��. �0� / � ��. /0/ ���&� / ���.1�+� ��.
0�2���1� .�)/ 1�" 20$� � ��." .� � ���& .�) 2��03&���� /��2#.� �� �&��2�" �.�)��1.� �.

�$ #� 2 #" Bellcore 0���$ #" .�)/ 1�" 12. �! ')�2. 2 #"� �.!�$ �2." �21� �0�2 �0!�
.� 20��1�.2.� �� .�.3 !���" ��10�" /0/ ���&� �.!.��� #� 12�� #��!01�. 20$��� *

0���$ # 2�" Bellcore.

����� ù�.3 !���" ��10�" /0/ ���&� ± �#�� ��"

��. .�.3 !��� ��1� /0/ ���&� � 1#�� ��� 0��.� ��. �.1��) 0!�.�0� ��. 0�2���1�
�! ')�2&� �0!� !�1���&� 10 03.!� ��"� �0!��$0� /0���.2.  ����." 2.  � �. .�0�� ��� #�

2 �  ����2�� 2 �0!����� �� 2 �0���)�� � 2�� � �#�� �)2�2. �.� ���0" 1#����0" 2�"
03.!� ��"� þ � �)2�2. 2�" .�.3 !���" ��10&" /0/ ���&� ���/�� 0��.� ��." �.� !�12��)"

�.!�� �2." 12 � �! 1/� !�1�) 2�" 0��#!)2�2." 2&� .� 20�01��2&� 2&� 03.!� �+��
�#���&"� 2. /0/ ���. �.2.�!�3 �2.� $!�1�� � �+�2." #%���" � �)2�2." 0� ���1�) ��. �.

0�.$�12 � ���0�  �)!#� " � # 0�1��02.� .�) 2 � 0� ���1�) �.2.�!.3�" �.� 2. ���!)3&�.�
10 1*��!�1� �0 .#2� � # �. $!�1�� � ��� *� ��. 2� 03.!� ��� ��  ����2�" 0��.� .�) 2 �

����#1�) 2&� .�.�0�)�0�&� $!�12+� 03.!� ��"� õ�. 2. .��!+���. ����� �.!.���10�" .�)
2 script �.� )! � )$� .�) 2 �0���)�� 2 # 1#12��.2 " 1$ ���� �2.� � .� �.�!*� �2.� .�)

2. /0/ ���.� ��. �. .� 30#$� *� ���� ��.12�" .�.��+!�1�" 2.  � �. �. �.! #1��1 #�
��� " .�)/ 1� �! ')�2 "�


��!$ #� 1��0!���" 1#�� ��" �.� ��� *�0��" ��+11."  �  � �0" �� ! *� �.
$!�1�� � ��� *� &" .�.3 !���" ��/� ü�� .#2�" .�0�� ��� #� .�!��+" 2�" 1#����0" 2�"

03.!� ��"� � .���0��� 2 #" 1¶ ��. / ���.12��) �!)�!.��. 0��.� 20!�12�." .��."� ò�.
�!)����. �0 � ���"� .��� )$� �0 )�0" .�¶ .#2�" 2�" 1#�� ��" 0��.� )2� 2. /0���.2� 2 #" /0�

�0!��$ #� .#�)!��2�  ����.� �0 � ���" �0!��2+10�"� 2. /0/ ���. �$ #� /�.�.120� .�)
�! 02 ��.1��� �0��0� � 0��.�0*2��.� ��2+�2." 0�.�.��%0�" 1#��0�!����&� ���0&� .�)

2 1*12��. 1#�� ��"� þ .���2#�� ��." ��1. 12 1��2� �in-house� 1#�� ��" 0��.� �� 
$! � �)!.� .��� .� 0��.� �.�� �.2.1�0#.1����� �� !0� �. �! 13�!0� �� .�!��� 0�2���1�

2�" ��.�)2�2." 0�)" �! ')�2 " �. $0�!��02.� 2�" 1#����0" ��." / 1����" 03.!� ��"� 1¶ ��.
1#��0�!���� �0!����� ��
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�#�� ��" �.� ��� *�0��" ��+11.".

� .!���)" 2&� 1#�� �+� �.� ��� *�0��" ��+11." .#���02.� !.�/.�.� ò�." �)� " 0��.� )2�
 � APRA �.� NIST 2�" $!�1�� � � *� ��. �. �!.��.2 � � *� 02�1�. 2�12 / ����" 10

�0��� # �0��� �� # 1#12��.2. .�.��+!�1�" �.� 1#12��.2. �.2.�)�1�" 2�"
�.� ��� *�0��" ��+11."� +�. �. �.��0!+10� ��. 0���0/ �0�2 #!��." �.�  � � � !3�.

�0��� �� # 2.  � �. $!0��� �2.� ��. 1#��!��)�0�0" / ����"� � APRA 1#$�� �!�1�02.�� ��.
2�� �.2.1�0#�� 10 0�.3� �0 1#��0�!����0" .�.3 !���" ��/� ù#2�"  � 1#�� ��" 2)20

$!�1�� � � *�2.� .�) 2 #" 0!� ��� #" 2�" APRA ��. �. $2�1 #�� �.!)� �. �0 2�" / ����"
1#12��.2. .�.��+!�1�"  ����."� ù#2� � $!�1� 2&� 1#�� �+� �$0� �.���0!��10�

20$� � ����" �! )/ #" 12�� �!0#�. �.� 2. 0�� !��� 1#12��.2.�
��. .�) 2�" �!+20" 1#�� ��" .#2 * 2 # 0�/ #" �2.� � Texas Instruments’ TI Digits.

�� ���!+���0 2 ���� �.� $!��.2 / 2����0  � ���!&2��� .�) 2�� Texas Instruments� þ
1#�� �� �0!�0�$0 /0���.2. 1#�/0/0���&� .!���+� �0� ���&� .�) ��� �#�.��0"� ��2!0"�

� !�21�. �� .�)!�.� þ TI Digits 1#�� �� �$0� ���0� ��. 1�� #! 0!�.�0� ��. .���2#�� �.�
/ ���� 1#12���2&� 1#�/0/0���&� %�3�&��

þ TIMIT 1#�� �� .�.�2*$���0 ��2& .�) ��. 1#��)�.� 2�" DARPA ��. �. �.�*%0�
)�0" 2�" � !3�" �$ # �.� 3&��2���" 1#$�)2�20" 12. ù�0!��.���� ù������� þ TIMIT �2.�
��. � ��� �! 1���0�. 1#�0!�.1�." .�) 2�" Texas Instruments (TI�� 2 ��12�2 *2 20$� � ��."
2�" �.1.$ #1�2�" �MIT � �.� .�) 2 /�0���" ��12�2 *2 �!0#�." 2 # Stanford (SRI)� �0!��$0�
/0���.2.  ����." .�) ��� .��!+� #" .�2��! 1&�0* �2." )�0" 2�" �0!� $�" /�.���2&� 2&�
þ�&���&� � ��20�+�� þ TIMIT �$0� $!�1�� � ���0� 12�� �!0#�. .� #12��+�  ����." �.� ��.

2�� .!$��� .���2#�� 12.2�12��+� 20$���+� � �20� � ��1�"� ò$0� 0��1�" $!�1�� � ���0� ��.
2�� 0�2���1� 1#12���2&� .�.��+!�1�" �.1�1���. 12 #" 3�)�� #"� þ DAPRA Resource
Management 1#�� ��  � ���!+���0 2 ����� �0!��$0� ����� �! 2�10�"  ��� *�0�0" .�)
��� ���1� #"  ����2�" 2�" ù�0!��.����" ù������" ��+11."� þ Air Travel Information
System (ATIS)�0�2 #!��. �$0�  /���10� 12� /��� #!��. 0�)" .!��� * 1#�� �+� #�) 2�
$!��.2 /)2�1� 2�" DAPRA� þ ATIS 1$0/��12��0 ��. $!�1� 12�� .���2#��  ��� *�0��"

20$� � ��." �.2.�)�1�"� �0!��$0� �0!�� # ������ 3!�10�" ��. /*  ��/0" /�.�)�&��
�0!���" .�¶ .#2�" 2�" 1#�� ��" �$ #� ���0� /�.��1��0" .�) 2 Linguistic Data

Consortium� ��.� .3�� �0!/�  !�.��1�) � # ����0 ��� " 2 # �.�0��12��� # 2�"
Pennsylvania.

�0!���" 1#�� ��" 2�" �.� ��� *�0��" ��+11." � # 1$0/��12��.� ��. �.

�.20#�*� #� 1#��0�!���� #" 2*� #" �0��2&� 03.!� �+�� �� !0� �. ��� #� .� /0�2�" ��.
/ ���� �! ')�2&�� 	 Logica Cambridge Ltd.�.2.1�0*.10 ��. 1#�� �� �.� ��. �0� / � ��.

0�2���1�" 2�" .�)/ 1�" �! ')�2&� 10 1$�1� �0 /�.3 !02���" �.!.��2! #" 1#��0�!���� #
 ����2�� þ 1#�� �� �0!��$0� /0���.2. �.!���. �0 /��3 ! #"  ��� *�0� #" !#�� *"� .�)

.��!+� #" �0 /��3 !. �0���� 3&��2�� * 1#12��.2 "� $!�1�� � �+�2." � ���� #" �.�� *"
3&��2���" �! 1���0�."� ñ��� ��. 1#�� ��� � 12,6(; ± ��� �0!��$0� /0���.2.  ��� *�0�&�

%�3�&� 0�1&�.2&���. 10 /��3 ! #" 2*� #" � !*� #� þ NOISEX – 92.�.�2*$���0 &"
� ���2� 2 # ESPRIT�!� # ���� �2 �0�)�0� SAM�� ��. �. /�0�0�!0� 2 #" �.2.1�0#.12�"

�.� 2&� /* � 20$� � ��."  ����." �.� 03.!� �+�� �. �! 1/� !�1 #� � !3�" � !*� # �.�
1#����0"  �  � �0" #� ����� #� 2�� .�)/ 1� .�.��+!�1�"�

����� �!&2)� ��. / ���+�
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þ �0� / � ��. / ���+� $!0���02.� �. 0�3!��0� 2�" �! 20!.�)2�20" ��." 03.!� ��"
�.� 2�" 1#����0" 2�" ��. $!�1�� �� �.� /���10�" 2 # �&��2� ��. 2�� 0��.2�12.1� 2 #

0� ���1� *� 2�� 0��!.3�� 2�� 0��� �� ���! 3+� # �.� ���&� ��&!�1��2&� 2 #
�0�2 #!��� * 0� ���1� * �!��0� �. .� � #��� *�� � .���+"  0� ���1�)" /0� �. 0��.�

��.�)" �. .� /+10� 2. ����12.� 	. �!&2)� ��. / ����" 1$0/��12��.� ��. �. 0���0�.�+1 #�
)2�  0� ���1�)" �0�2 #!�0� 1&12� �.2� 2� /��!�0�. 2&� / ���+��

	. �!&2)� ��. / ���+� �0!��.���� #� �! /�.�!.3�" ��. 2� 1$0/�.1� �.� $!�1�
��." .�.3 !���" ��1�" � ��10&� /0/ ���&�� ù#2) .13.���0� )2� ��. 1#�� �� � #

1$0/��12��0 01&20!��� �. �! 13�!0� .�.!.�2�2. 12 �$0�. / ���+�� ü�� ��. #��!$ #1.
1#�� �� �!)�0�2.� �. $!�1�� � ���0� � � �! /�.�!.3�" �!��0� �. �.� /���1 #� 2�� 0��� ��

2�" 1#�� ��"�� �!��0� �. 0�.�!��&�0� 0�� 2. �! ')�2. � # �. / ���.12 *� 0��.� �.!)� �.
�0 .#2� ��. 2.  � �. � 1#�� �� .!$��� 1$0/��12��0� �.� �. 0���0�.�&�0� )2�  � 03.!� ��"

0��.� �/�0" �¶ .#2�" � # $!�1�� � �����.� 12. .!$��� 2�12�

����� 	*� � �.�+�


��!$ #� 2!0�" 2*� � �.�+�  �  � � � �0���� #� � ��� �2.� 12 .� 2��01�. 2�"
.�)/ 1�" 0�)" �! ')�2 " .�.��+!�1�"�

• û�.�!.3� �)%�� ���0&�� +�. �.!�/0���.� 2 1*12��.          
                                                        .� *0� µ���¶ )2.�   ����2�" ��0� µ����¶�

• ù��.�� ù�2��.2�12.1� ��."  ��� *�0��" ����" �0 ��.�
����� 1#���&" �.!)� �.� +�. �.!�/0���.� 2 

1*12��. .� *0� µ�¶ )2.�   ����2�" ��0� µ�¶�

• ü�1.�&�� �!)1�01� ��." ����"� +�. �.!�/0���.� 2 1*12��.
.� *0� µ�����¶ )2.�   ����2�" ��0� µ����¶�

�0 �0!���" �0!��2+10�"� .���" /�.�!.3�" .�.3�! �2.� &" �.�)� # .� �" �no-hear)
.�.�2�10�"� 	�2 �. ���� �� !0� �. 1#�� *� )2.� 2 1*12��. %�$�0� ��. ��. .��� ��
� � �0�2���� .���2�1�� )�&" µ�.�¶ � µ)$�¶� ù�)�� .#2) 1#��.��0� )2.� � .���2�1� 2 #

$!�12� /0� .� *�02.� .�) 2 1*12��.� ñ�� � 2*� � �.�+� � # �� !0� �. 0�1.$� *� 12 
.� 2��01�. 0��.��

• ��� " .� / $� þ .�.��+!�1� ��." ����" � # /0� �!�1�02.� 12 
�0���)�� &" ��. ���� �  � �. �!�1�02.� ��1. 1¶

.#2) ��.�0�2.� ��& .�¶ 2 �0���)�� ��

• û�.$&!�1�)" ��. � �#1#��.���� ���� .�.��&!��02.� &" /* �
�0!�11)20!0" ���!�" ���0�"� +�. �.!�/0���.� �

���� µpandemonium’ .�.��&!��02.� &" µpoint and
                                                         mention’.
• �#�$+�0#1� û* ���0�" .�.��&!�� �2.� 1.� ��.� +�.

�.!�/0���.� � µlamp and¶ .�.��&!��02.� &"
                                                        ‘lampoon’.

	. /0/ ���. ��� " .� / $�" 0��.� 1��.�2��� �0���. ��. 03.!� ��" 2&�  � �&�  �

$!�120" 0��.� ���.�) �. $!�1�� � � *�  ! � ��. 0�2)" �0��� �� #� ù#2� � �* 1#$��
��� �2.� .�) .��!+� #" � # �$ #� ���� � �.�)� # �! �� *�0�� 0��0�!�. �0 2� 03.!� ���

	. ���� /�.$&!�1� * �.� 1#�$+�0#1�" .3 ! *� 2. 1#12��.2. .�.��+!�1�" 1#�0$)�0��"
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 ����."� �.� 0��.� �� �.2�����. ��. 1#12��.2. �0��� # �0��� �� # $!�1�� � �+�2."

12.2�12��� ��&11��� � �2��.�
	. 1#12��.2. 0�2 ��1� * ���0&� /�.2#�+� #� 0� �� # 2. ��� " .� / $�" �.�

/�.�!.3�" ���� 12.�

• ��� " 1*����. 	 1*12��. �.��.1���. .�.��&!��0� ��. � ���2�
2�" 0�1)/ # 1.� ��. .�) 2�" ���0�" ��0�/��� +�.

�.!�/0���.� 2 1*12��. .� *0� µLending¶ )2.�  
 ����2�" ��0� µPlease, let me have some

                                                         information’.
• ��� " .�)!!�%� ù� 2#$�. 0�2 ��1� * ��." ���#!�" ����" ��0�/�

12�� 0�1 / �

����� ú.�� � ��.

û* .���" �! 10���10�" 2�" �.�� � ��." 2&� 1#12���2&� /�.�!�2�" ����" 0��.� �

 !�)2�2. 0�� 2 �" 0�.2) �.� � .�!��0�. ����"� þ  !�)2�2. 0�� 2 �" 0�.2) �02!�0� 2 �  ���)
.!���) ���0&� 12�� 0�1 / � ����" ���0�"� �.� 2 � .!���) 2&� ���0&� � # .�.��&!�12��.�

1&12� �1&12)" .!���)"�� �2� 1#��$0�. /�.�!0� 2 1&12) .!���) �0 2 �  ���) .!���) 2&�
���0&�� þ .�!��0�. ����" 0��.� �.�*20!� 12 )2� 0�02��0� 2�� .�)/ 1� $!�1�� � �+�2."

2!0�" 2*� #" �.�+�� .��.��"� 0�1.�&��" �.� /�.�!.3�"� � .!���)" �.�+� ���0 2*� #
1#� %��02.�� 	 ��! �1�. .#2+� 2&� �.�+� .3.�!0�2.� .�) 2�"  ����" ���0�" ��. �. �!0�0�  

1&12)" .!���)"� 	)20 �  !�)2�2. 0�� 2 �" 0�.2) �� !0� �. #� � ��120�� þ  !�)2�2. �.� �
.�!��0�. ����" �� ! *� 0*� �. �. #� � ��12 *�� .��� �� !0� �. �.! #1��1 #�

�.��.1���. 2 � �!.��.2��) .!���) �.�+�� ù�) 2� 3*1� 2�"� �  !�)2�2. .�� 0� 2. ����
0�1.�&��" �.� ��¶ .#2) 0��.� ���.�) �. �.!��0� ��. $.���) !#��) ��� #"� 	. 1#12��.2. 2.

 � �. �.!�� #� � ��� ���� 0�1.�&��" �. 0�3.��12 *� �.��.1���.� �. .� /�/ #� �.�*20!.
.�¶ .#2� � # �.!�� #� ���. 0�/� �.�+�� ü�0�/� �!���.2� �02!�0� 2. ���� 0�1.�&��"� �

�! 1����1� .�!��0�." ����" �� !0� �. 32�10� 1¶ ��.� 3.�� �0���) .!��2�� * .� 20��1�.2 "
1&12) .!���)� .�2.� �!��)�0� 12 #" !#�� *" �.�+� ����" �0�.�*20!0" .�) �����

þ $!�1� ��." /#�.��� * �! �!.��.2�1� * �Dynamic Programming – DP)
0#�#�!����1�" 1#�� � 10�!�" �0�)/ # 0��.� �� � �*�� ��� .��� �� !0� �. $!�1�� � ���0�

�0 /�.�!�2�" ����"� 1#�/0/0����" �.� 1#�0$)�0��"  ����." 0�1 / � �!�1�� � �0� 20$����"
/#�.��� * �! �!.��.2�1� * ��. �. 0#�#�!.���10� �.� 12� 1#��$0�. �. 1#��!��0� 2�

1#�� � 10�!� � # �.! #1��� #�  � .�.��&!�1���0" ���0�"� �0 2� 1#�� � 10�!� � #
�0!��$02.� 12� �!.��.2��� 0�1 / � � ���" �.� !�� �2.� ��. .��.��"� 0�1.�&��" �.�

/�.�!.3�" ����� 	. .� 20��1�.2. �.2.�!�3 �2.� 10 )! #" 0�� 2 �" 0�.2) �.�+� ����" �
�!)2.1�"� þ DP 0#�#�!����1� 1#�� � 10�!�" .�.�2*$���0 1¶ ��.� .!���) 2 � �01�+�

�!0#�."� ù!$��� #� � �����0 10 �0����" ����.�." / ����" .�) 2� NIST ��. 2�" DAPRA 2.
/ ���.12��� 2�12 2 ����� þ DP 0#�#�!����1� ���0&�� 2+!. ��. .�) 2�" 0#!�&"

$!�1�� � � *�0�0" 12�" �0� / � ��0" �.�� � ��."� �$0� .#2 �.2 � ���0� �.� 1#�$&�0*0� ��.
� �����. 12.2�12��+� 20$���+� �0����" 1� #/.�)2�2."�

      ����� ��!. .�) 2� �.�� � ��.
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��!$ #� � ��� �.�� �! ')�2. .�.��+!�1�"  ����." ��.�� ��. �.�� .� 20��1�.2.�

���& 12�" �02!�10�" � # �0!��!�3��.� 12� �! �� *�0�� 0�)2�2.� ü��.� ��. 0�����/#��
�.!.�����1� �. �.����02.� ��." .��)" .!���)"�   � � " 0�3.���02.� �. 0�1&�.2+�0� 2��

.�)/ 1� 0�)" �! ')�2 "� ò�." 2�2 � " .!���)" �0!���" 3 !�" �.�0�2.� ��. 3�� *!. .��."�

            ‘‘þ 0#� ��. 2 # �. 0��.� ��.�) �. .�.30!�0� ��." .��)" .!���)" 0��.� 2)1 1� #/.�.�

)� # ��." .�.�)30#$2. �. �.!.$�0� .�0��!2�2. .�) 2�" ./#�.��0"� û0$)�0� � .#2)� �!��0� �.

/�.��� #�0 ��. �.�� 3�� *!. ��!/ #"� )� # � ���� �.�� .�.3�!02.� 1¶ ��. ��2! � # 0��.�
0*� � �. .� �2��0� �.� 2  � � .�0�� ���0� 0�.�!��+" 2�� �.1��� .�)/ 1� 2��  � �.

0�3.���02.� �. �02!�0�� �.� 2  � � �.!��0� ��. � �����. � # 0��.� � ���� � �2� 10 .#2� � #
 � �0!�11)20! � $!�120" �0 1#��0�!����0" 03.!� ��" �. �0��1 #�¶’  (Melvyn Hunt, ‘’Figures
of merit for assessing connected-word recognisers,’’ 1990,p.329-330).

ù#2 � 0��.� � �* /*1� � � 1� � � �. 0��20#$� *�� ���0�+� #� 2�� .����� ��. $!�1� 2&�
�! 20!.� 2�2&� 2�" 03.!� ��" +120 �. �.� /����0� � 0����1� .�)/ 1�" .� 20�01��2&�

�! ')�2&��
�0�2 �0!�" .���#1� 2&� � !3+� ��� #" �� !0� �. �.!�$0� ���! 3 !�0" ��." �� 

1� #/.�." 2���" .�) ��. .��� 3�� *!. ��!/ #"� ��. .1#����12� ��2!�1� #%�� * ��� #"
�� !0� �. #� /0��0� )2� ��. �! ')� #� �0�2 #!�0�� �.2� ��. ��� �.� ò�." �0��� " .!���)"

/�.�!.3�" �.� .��.��" �.�+� ��. ��.� .�.��&!�12� %�3�.��" ����"� �� !0� �. .� 20�0�
1���/� )2�  ���.2�1�)" 2�"  ��� *�0��" 0�1)/ # 0��.� � �* �!�� ! "� � )2� � 1*�/01� 10

�0!�30!0�.��" 1#1�0#�" 0��.� 32&$�� �0!��� ���� #� /0���* #� 2�� .1#��.2)2�2. �02.�*
2 # .�.��&!�12� �.� 2&� �! 20!.� 2�2&� 2�" 03.!� ��"� ò�." .�.��&!�12�"   � � "

$!0���02.� ���!)20! ���. 0�1)/ #� 0��.� .�.2����� " ��. �0�2 #!��0" � # 0�.!2+�2.� .�)
2� 2.$*2�2. � ��. 2�"  � �0"  � $!�120" 0��.� ���.�)� �. ��� *� �!�� !.� ñ��. ����

.�0�� ��� #� �! ����.2. 12 1$0/�.1�) 2�" 03.!� ��" � 12�� #� � ��1�� �
1#�#� � ��1�)" 10�!�" ��0!/0���&� ���0&� 10 ��. 03.!� �� ��. �.!�/0���.� �� !0� �.

�.! #1��10� ���� .��.��" 10 � ��� �! ')�2.�

           ��� û ���.1�)" 03.!� ��"

þ / ���� 03.!� ��" .3 !� 2�� .�� �)��1� 2�" 1$0/�.1�" 2�" 03.!� ��"� �.!� 2��
��.�)2�2. 0�)" �! ')�2 " .�.��+!�1�" �. �0�2 #!�0� �¶ .#2� 2� 1$0/�.1�� þ 0�2���1�

.!$��0� �)��" � 03.!� �� �.2.120� .� /0�2� �.� 1#�0$��0� �.� �02� 2  � ���!&��� 
1*12��. ��0� 12 0��)!� � ��. �.�� .!$��� �! 1����1� 0��.� 0�.�.���2��)" 1$0/�.1�)" �.�

/ ����" $!�1�� � �+�2."�

• û ���� 2 #  /�� * 2 # Oz (Wizard of Oz testing)
• ù���2#�� �!&2 2*�&�

• �0/�. / ���+� / ���.12��+� 1#12���2&�

• �0/�. / ���+� 2 #  � ���!&��� # 1#12��.2 "

þ / ���� 2 #  /�� * 2 # Oz 0��.� $!�1��� 12�� 0�2���1� 0�.��.�2��+� 1$0/�.12��+�
.�)%0&�� ú ���0� �. �.� !�120� 0�� ��. 03.!� �� �. ���0� .� /0�2� .�) 2 #" $!�120"�

�� !0� .�)�� �. � ���10� 12 � �.� !�1�) �0��� �� # �.� 2&� �! 2*�&�  ����." � #
$!0��� �2.� ��. 2� 03.!� ��� þ 20�0#2.�. $!�1� 2 #  /�� * �0 �!&2)2#�. �� !0� �.

�! 1/� !�10� ��!� 2�" 03.!� ��" 12.  � �.  � $!�120" �. ��0!/0#2 *� � �. ��� #� �����
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þ 0��/0��� �.� 2. �!&2)2#�. 1#12��.2. �! 13�! #� ��. �!�� !� �.� 1$02���

.��� /� ��� / 0�2���1�" � ��+� ��&!�1��2&� #� � ��1�"� 1#��0!��.��.� ���&� �.�
2&��

• �#��0�!����&� 1$0/�.12��+� 0��� �+�  �  � �0" / ����� �2.� �.�� �0 2� / ����

2 #  /�� * 2 # Oz
• û�.3 !02��+� /�.��./�1���&� �.!.�)�2&� � 0���0/. � �#�� �)2�2."

• �$0/�.12���" .�2.��.��" �tradeoffs�� )�&" 2.$*2�2. �0 .�!��0�.
• ���� �.� 2*� � �.�+� 1#�/#.1���. �0 1#��0�!���� #" 2 �0�" 2�" 03.!� ��"

• 	0$����" #� $+!�1�" )�&" �! 0�2 ��" � /�./! �� 1¶ ��.� ���!&� 

• þ  ���� 1$0/�.1� 2�" 03.!� ��"

ù#2�"  � ��� / � 0�2���1�" �� !0� �. $!�1�� � ��� *� �.�� �0 2� / ���� 2 #  /�� * 2 #
Oz � .�0��!2�2.� 	. �!&2)2#�. 0��1�"� $!�1��0* #� 12� / ���� /�.$0�!��)�0�&�

��&!�1��2&� 0�)" 1#12��.2 " .�.��+!�1�"� )�&" 2. �.2+3��. .�)!!�%�"� 	. �0!�11)20!.
1#12��.2. .�.��+!�1�" �$ #� �! 1.!� �)�0�. �.2+3��. .�)!!�%�"�

����� 	� �!��0� �. / ���.120�;

��. .�) 2�" �!+20" / ����" � # 03.!�)�02.� 10 ��.� 03.!� �� 0��.� 0�� �. ���0�
.� /0�2� 12 ����#1�) 2&� .�.�0�)�0�&� $!�12+�� þ 03.!� �� �. �!��0� �. 3.��02.�

� ���� 12 #" $!�120" 0�/���&" /0� �. 2� $!�1�� � ��1 #�� ü�� � 03.!� �� �!)�0�2.� �.
���0� ��. �! ')� � ��. 0#!�&" $!�1�� � � *�0�� #��!01�.� ��. $!�1��� ��� / " ��. 2�

1#�� �� ���! 3 !�+� ��. 2�� .� / $� 2 # $!�12�� 0��.� ��1& ��." �!0#�." .� !�"�

µ¶�� !0�" �. $!�1�� � ��10�" ��. 012�.1����"  ��/." �! 1����1� ��. �. .�.�.�*%0�"
0��  � ���!&� � 2�� .� /�$ �2.� � �. 1�032 *� �.2� ��. 32&$� ��� �. ��. 2�� 02.�!�.� 0�/���

.� 2 1*12��. /0� �0�2 #!�0� �.��¶¶  (Robert Perdue, Supervisor, AT&T Bell Laboratories,
personal communication, 1994).   

��." �.� �$0� �.� !�120� )2� ��. 03.!� �� .���0� 2 � �)� � � 1$0/�.1� �.�  / ���.12��)"

�*�� " .!$��0� �.� �.�*�20� 2�" �.!.��2& )%0�" 2�" 03.!� ��"�

�� �0���)�� 

�0!���" .�) 2�" )%0�" 0�2���1�" 2 # �0��� �� # 0��.��

• �� ���!&2��) ���0� " �0��� �� #

• ù����� ��. �!)1�01� ���0&�

• �#�$0)�0�0" ���0�"

• � �#�� �)2�2.

• �&12�" 0��� ��" ���0&�

�� $!�120" �!��0� �. �.2.�.�.�� #� 2�" 0��� ��" 2 # �0��� �� #�

µ¶�0 ��.� 03.!� �� ��12&2���" ��!2." #��!$ #�  � 0��� ��" µ$.���� ��!2.¶� µ��0�����
��!2.¶ � µ1#�0!��� �.�¶� �� ���!&� � /0� ��! #� 2� 1��.��0� 2 µ1#�0!��� �.�¶¶¶ (Robert
Perdue, Supervisor, AT&T Bell Laboratories, personal communication, 1994).
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ù#2) �0!��.����0� 2� ��+11. 10 .� #12���" �.�  �2���" 0�2 ��"� þ �0�2 #!��. 2&� 0�2 �+�

0��.� �. �.20#�*�0� 2 $!�12� 12�" �.2�����0" .�.�2�10�"�

�� û ��

ò�. .�2��0��0� 2�" 0�2���1�" 03.!� ��" 0��.� 0��  � $!�120" �.2.�.�.�� #� �.�

�� ! *� �. .� � #��1 #� 2� / �� 2�" 03.!� ��"� �.� � ���2� 2�" / #�0��" 2�" 10 .!�02�"
03.!� ��" �.1�1���0" 12 2���3&� � � Ameritech #� �)��10 �)1 �.��  � $!�120"

�.2.���.��.� 2� .�.�2 *�2.� .�¶ .#2 *"�

µ¶�!.2�1.�0 0��!.3�" .�) 2 2� ��$���0 12�� .!$� 2�" 1#� ����." �� .�) 2�" /* 
��0#!�"� �21� +120 ��.12.� ��.� � �. �.��/0*1 #�0 2�� .!$� ��." ���1�" �.� �. �! 1�� #�0

2 #" !#�� *" .�!��0�."� ó2.� ��. 1&!) ���!&� � � # /0� ��0!.� 2� 1��.��0 2 � #/ *��1�.
(bong�� �#��$�1.� �. ���.�� #� 12� ��$.�� �.� �. /�� #� 2. � *�0!.�¶¶  (Eileen Schwab,
Network services engineer, Ameritech, personal communication, 1994).

ò�." /0*20! " 12)$ " 0��.� �. 0���0�.�&�0� .� 2 1*12��.  /��0� 2 #" $!�120" 12��

.� �0!�2&1� 2�" �0�2 #!��." �!�� !. �.� .� 20�01�.2���� þ 0�2���1� �� !0� �. 1#� %�10�
1��0�. )� # � 1*�$#1� 2 # $!�12� �.� 2. .��!+���. ���� 1#��.�� #�� �.� �� !0� �.

#� � ��10� 2 $!)� � # .�.�20�2.� ��. �02.����1� �02.�* 1#��0�!����&� 1��0�&� 2�"
�0�2 #!��."� ù#2�"  � 1��%0�" �!��0� �. �! 120� *� 12 #" #� � ��1� *" .#2+� 2&�

$!�12+� � #  � ���!&1.� 2 12)$ 2 #"�
ñ�� ��. .�2��0��0� / ����" 03.!� ��" 0��.�  �.� !�1�)" 0�� � / �� 2�"

03.!� ��" 2.�!���0� �0 2�" �! 20!.�)2�20" 2�" �0�2 #!��."� þ �! 20!.�)2�2. � ��+�
0!� 12.1�.�+� 03.!� �+� 0��.� � 2.$*2�2.� ü��!�0�0" 12� �!.��� �.!.�&��" ���.2�� �2.�

�.� � 1*�/01� 0��.� 1��.�2���� ù�2��02.� ��. �! 20!.�)2�2. 2&� 2��03&���+� 03.!� �+�
0��.� � 0�.12��)2�2.� ù#2�"  � 03.!� ��" �!��0� �. 0��.� ��.��" �. $0�!�� �2.� 2��

.�!)��0�2�  ����. �.� 1#��0!�3 !� 2&� .��!+�&� � # /0� 0��.� 0� ��0�&��� � �0 2��
03.!� ���

�� � �2��.  ����2�

þ 0�2���1� 2�" � �20� � ��1�" 2 #  ����2� �0!��.����0� .�!��0�. 2&� � �2��&�
�.� 0��!.3� 03.!� �+� �1#12��.2. 0�.!2+�0�. 2 #  ����2��� þ / ���� �0 �!&2)2#�.

03.!� �+� �.2� 2� /��!�0�. 2�" .���2#��"� �� !0� �. �.� !�10� 2�� �.2.����)2�2. 2&�
� �2��&�  ����2� 12� 03.!� ��� þ 1#��$�1� .#2�" 2�" 0�2���1�" �02� 2�� .!$���

0�� !0#�.2 � ��1� ��." 03.!� ��" 0��.� $!�1��� �.� ��. 2. /* 1#12��.2. 0�.!2����. �
)$� 2 #  ����2�� �� $!�120" 2&� 0�.!2����&� 2 #  ����2� 1#12���2&� 20�� #� �. ��� *�

/�.3 !02��� )2.� 1#����1 #� ��. 1*12��.� 	 .� 2��01�. 0��.� )2� 2. .�.3 !��� � �2��.
� # �.!�� �2.� .�) 2�� .!$��� 0��!.3�� �. �.! #1�.12 *� ���)20! .�!���� �#�0$)�0��

0�����0�. �. �.� !�10� 0��1�"� 2�� .� 20�01�.2��)2�2. 2�" 0�.�0��.�/0#1�" � 2�"
�! 1.!� 12���" 03.!� ��" 2 #  ����2��

õ2.� ��. 1*12��. �$0� 0�� !0#�.2 � ���0�� �� !0� �. �.� !�120� 0��  � ���!&� �
� # �!$ �2.� 10 0�.3� �0 ��. 1*12��. .�0��!2�2 2 #  ����2�� /0� 0��.� �0!� !�1��� � 1¶

.#2 *" 2&�  � �&� �  ����. 0�$0 .!$��� 2.�!���0� �0 2. � �2��. 2 # 1#12��.2 "� �� !0� �.
#��!$0� �0�.�*20!� � �����. 12� /���0�2 � 12�� 2.$*2�2. 2�"  ����."� 12� 3&��2��� ��01�

�.� ���. $.!.�2�!�12��� 2 #  ����2� � # 0�$.� �! ��03�0�� ù#2) �� !0� �. .�.�20� 2�
1$0/�.1� ��&� � �2��&�  ����2�� þ $!�1� 2&� 0��!.3+� .�) 2 $+! � ��� 12 �
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�.� !�1�) 2&� ���+� 2&� �! �����2&� .�.��+!�1�" �.� �. �.� !�10� 2. 0�/� 2&�

�! 1.!� �+� � # $!0��� �2.��
ü�� ��. ���� �0�2 #!��. �!.��.2 � �0�2.� 0�+ ��. �!)1&� ����0� 1¶ ��. 1*12��.

.�.��+!�1�"� �. �!��0� �. �.� !�120� 0�� �.� 10 � �) �.��) .�)/ 1�" 2�" �0�2 #!��."
0��!0��0� �  ����.� �0�2 #!��0" � # .�.�2 *� 3#1��� �1��1� �physical exertion� �.

.���� #� 2. �!)2#�.  ����."� ü�� ��. �! 12.20#2��� ��1�. � ��� " 0� ���1�)" 3 !0�0�
12 �!)1&� � 2. �! ')�2. �. �!��0� �. / ���.12 *� 12��  ����. � # �.!��02.� )2.�  �

 ����2�" 3 ! *� .#2) 2 � 0� ���1�)� õ2.� 2 ���!)3&� 2 # .�.��&!�12� 2 � �02��0�
��1. 12� ��1�. �� !0� �. 0�.1�0��10� 2 �)!#� 2 # �0!����� �2 "� .� /�/ �2." 2� / ����

� 2�� 0��!.3� �.1�1���� 12�" 1#����0" 01&20!�� * � !*� # ���)20! $!�1���� ü�� �
�!.��.2 � ��1� 2�" �0�2 #!��." �.!��0� �)!#� � .#2) $!0���02.� 0��1�" �. 1#��0!���3�0�

12�� 0�2���1��

�� � �  ����."

þ 0�2���1� 2�" ! �"  ����." �0!��.����0� .�� �)��1� 2�" .�!��0�."� 2�" 0#� ��."
$!�1�" �.� 2�" 2.$*2�2."� �0!���" 3 !�" 2. �.!.���& �� ! *� �. .�2.��.� *��
�0�.�*20!� 2.$*2�2. ��. �.!�/0���.� �� !0� �. 0��3�!0� �0�&1� 2�"  ����" .�!��0�."� þ

/�.�!�2�" ����" 0�1 / �� !0� �. ��� 0��.� � �.2������ ��. ��. 03.!� �� �  � �. .�.�20�
�0���� 2.$*2�2.� .��� 2. 1#�0$)�0��"  ����." 1#12��.2. .�)�� .�.�2 *� �.�.!�

��3!.1�� ü�� � .�!��0�. 0��.� �� 1��.�2��� .�) 2� 2.$*2�2.� � /�.�!�2�" ����" 0�1 / 
�� !0� �. /�.1$�120� $!�1�� � �+�2." .� #12�� *" 2)� #" �  �2���" 0�2 ��"�

�� ���� *�0� �.� �0�2 #!���) �0!����� �

��. 03.!� �� �!��0� �. / ���.120� ��. �. �.� !�120� �)1 �.�� �$0�

� �20� � ��10� 2. $.!.�2�!�12��� 2 # �0!����� �2 "  ����."� ù�) 2. $.!.�2�!�12��� 2 #
�0!����� �2 "� .#2� 2.  � �. 0��!0�� #� 2 1��. 0�1)/ # 0��.��

• � �)� " 1��.2 " �! " �)!#� 

• 	 3�1�. �1$* " � !*� #

• þ �02.���2)2�2. 2 # � !*� #

ü�� ��. 1*12��. �!)�0�2.� �. $!�1�� � ���0� 10 �.!.���& .�) ��. �0!����� �  ����."� 2.
$.!.�2�!�12��� � !*� # )�&� 2&� �0!��.��)�2&� �� !0� �. ��� �.! #1��� �2.� 1&12��

	. �0!�11)20!. �! ')�2. .�.��+!�1�" �$ #� �! 1.!� �)�0�. �.2+3��. .�)!!�%�"�
	 #��$�12 � ��. 2.�!�.1�. ��. ��. #� %�3�. ���� �!��0� �. #�0!�0� 2 �.2+3�� .�)!!�%�"

��. �. .�.3�!0� 2 1*12��. ��. .�.��+!�1�� 	. 1#$�� /�.�!.3�" � .�2��.2�12.1�" ����
�!.��.2 � � *�2.� )2.� � 3&�� 2 #  ����2� 0��.� � �* ���. � )2.� � .�.� ��. 1��.2 "

�! " �)!#� 0��.� �0��� "� �! 1.!� �� 2 # �.2&3�� # .�)!!�%�" �. �0�+10� .#2� 2.
�����

ò�. .�) 2. ��!/� 2�" $!�1�" �!&2 2*�&� 12�" / ����"� 0��.� )2� �� ! *� �.
�.� !�1 #� 0��  � 3#1���" �! /�.�!.3�" 2 # 1#12��.2 " .�.��+!�1�" 0��.� �.2�����0" ��.

2�� �!.��.2 � ��1� 2�" �0�2 #!��."� � .� �!��0� �. ��� #� �! 1.!� ��" 12 � 0� ���1�)�

�� ù��!+��� � �.!�� �20"
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µ¶û0� �� !0�" �. .��+10�" )2� �!.��.2 � �+�2." ��. 03.!� ��  � ���!&� � �.

1#�0!�.12 *�¶¶ (Robert Perdue, Supervisor, AT&T Bell Laboratories, personal
communication, 1994).

ù�) 2� 12���� � # � .�.��+!�1�  ����." 0��.� ��. 20$� � ��. /�.1*�/01�"� �

/ ���.1�. .��!+���&� �.!.�)�2&� 0��.� ��. 12.�0!� � # #� 12�!��0� 2�� 0�2���1� )�&�
2&� ���&� )%0&� 2�" .�)/ 1�" 2�" 10 ��. 03.!� ��� �.� /��0� 2 1$0/�.1�) �.� 2��

.�� �)��1� 2 # �0��� �� #� 2&� 0�2 �+�� 2&� �! 0�2 �+� �.� ���&� #� 1#12���2&�
#� 12�!���"� ü�02��0� 2 #" 2!)� #" � #  � ���!&� � �. 1#� ����1 #� �0 2 1*12��.� �)1 

�.�� �.2.�.�.�� #� 2� ���0� 2 1*12��.� �.� �)1 �.�� 2 1*12��. 2 �/� 2 #"  /��0�
12 #" 12)$ #" 2 #"� �0$&!��0� 2�" )%0�" 2�" 03.!� ��"  �  � �0" �0&! *�2.� .�0�2���20" �0

.#2�" � # 0� $� *��
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�� 20$����" �.�� �)��1�" � # 1#$�� 03.!�)� �2.� 10 03.!� ��" 0��.� �.!)� �0" �0
.#2�" � # $!�1�� � � *�2.� 12�� 0�2���1� �! ')�2&�� ��. 3�� *!. ��!/ #" 1#$��

.�.3�!02.� &" � ��1� 2�" .�!��0�."�
ù#2) .� 20�0� ��. �.!.�����1� 0�0�/� )� �  � #� � ��1� � � � * .!��� *� 0�20 0��.�

�  !�)2�2. 0�� 2 �" 0�.2) 0�20 0��.� � .�!��0�. ����"� �.�  � /�./��.1�0" �.�� �)��1�"
�.1�1���0" 12� $!�1� 2�" DP 0#�#�!����1�" 1#�� � 10�!�"� .� 2#�$�� #� �. �02!�1 #�

��. �� �.2�����0" .�.�2�10�" 2 # $!�12� �.� ��. no-hear ���� �� ���� ��� " .�)!!�%�"
12�" 03.!� ��" 0�2 ��1� * ���0&��� � �)� " .� 2#$�." 2�" 1*���%�" no-hear .�.�2�10&�
0��.� )2� )2.� 1#��.�� #� .#2� 2. ���� 1#���&" /�0�0�! #� ��. �! 0�2 �� .� � #� *�0��
.�) ��. ��. .���2�1�� þ .� 2#$�. 2�" ��+1�" 2 # 1#����2 " .#2+� 2&� �.�+� 1#�0�13�!0�

12�� .�)!!�%� ��." 03.!� ��" .�) $!�120" � # 0� $� *�2.� )2.� .�.���� �2.� �.
0�.�.�.���� #� 1&12�" .�.�2�10�"�

��. 0�.*��1� �enhancement� 2�" �.�� � ��." 0��.� �. �02!�0� 2�" 3 !�" � # ��.
�!)1&� �!��0� �. 0�.�.���0� ��. 1&12� .���2�1�� �2�" 03.!� ��" �.1�1���0" 12 

2���3&� � .#2) 0��.� /#�.2) �. 1#��0� 2)1 1#$�� )1 ��� 2�" ���0 3 !�"� ò�." !#��)"
.�)!!�%�" ��� #" .#2�" 2�" ��2.1�" �� !0� �. 0��.� ��." /0��2�" )2� � 3&�� 0�1)/ # 0��.�

���!�" ��2.1�" � )2� 2 �.2+3�� .�)!!�%�" 0��.� � �* #%��)� ñ��� ��. �0�2�&1� 2�"
�.�� � ��." 0��.� �. ��10� #%��)20!0" � ���" �penalties� 10 ���� .�) 0���0����. 1��.�2���
� ���2�. �0��� �� #� ù#2) �. 0��2!�%0� 12. �! ����.2. �0 .#2� 2. ���.2.����0�" �.
1��0�&� *� �.� �. /� !�&� *� �!�� !.�

����� ��!. .�) 2� �.�� � ��. 2�" / ����" 03.!� ��"

�! $&!���� � 0!0#��2�" �.� 1$0/�.12�" 1#12���2&� .�.��&!�� #� 2 �0� �)" )2�

��. ���0 03.!� �� .�.��+!�1�"  ����."  � /0/ ���0" ��� / � 1#�)%�1�" �tabulation�� /0�
.� /�/ #� �0 .�!��0�. 2�� .�)/ 1� �0�2 #!��." 0�)" 1#12��.2 "� �.��. .�) 2�" .���"
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µ¶ü�� �$0�" ��. � �*�� �� 03.!� �� �0 � �� *" �!)$ #" �� !0� �. ���0�" �.
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�0 ��. ���.#2 �.2 � ����� 1*12��.¶¶  (Judith Tschirgi, Direction of Services and Speech
Technology, AT&T Network Systems, personal communication, 1994).
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�0!��� �! ')�2. �.!�� #� ��. �.�� � ������ ��12. #� %�3�&� ���0&� ��. ���0
�0� �)" .�.��+!�1�"� õ2.�  #%��)20! " #� %�3� " 0��.� � 1&12� ����� � ���0� �.

1#��!��0� 2 2.�!�.1�. �0 .#2) 2�" 0�)�0��" ����" 12� ��12. � � �2��)20! " �0�2 �."�� þ
0��*2�2. .#2+� 2&� .� 20�01��2&� �� !0� �. #� /0��0� 0�/0$)�0�. �! ����.2. .�) ���0�"

� # ��0!/0* #�� �0!�11)20!� 0��.�/0#1� ���. 0�.!2+�0�. 2 #  ����2� 1#12��.2.� �� !0�
�. .� /0��0� 2. .� 20��1�.2. � �� !0� �. $!0���02.� �. .����0� 2�" ���0�"� ü�� ��. ��� "

.�2��.2�12.1�" 1#��0�� � ��12. 2&� 0�.��.�2��+� �*10&� �� !0� �. $!�1�� � ���0� ��. �.
�.� !�10� 0�� � 1&12� ���� 0��.� � #%��)20!� 12� ��12.� ü�� #��!$0� ��. �!)2#� �.�+�

.��.��"� ��." ���.�." 1*�$#1�" �confusion matrix� �� !0� �. �.!.$�0� ��. �. .�0�� ���0� 2.
�!)2#�. 2&� .� #12��+� 1#�$*10&�� ò�." 2�2 � " ���.�." �� !0� �. $!�1�� � ���0� 12�

/�)!�&1� �.�+� ��. 10�!�" ���0&� �0 �0���� ���.�)2�2. 1*�$#1�"� )�&" 0��.� 2 ù�����)
.�3���2 � � ��. �. 2! � � ��10� 2� � !3� 2 # �0��� �� #�

ò�. .�) 2. �� 1��.�2��� ��&!�1�.2. 2�" 0�2���1�" 0��.� � 0#$.!�12�1� 2 #
$!�12�� ���0 �0/� / ����" �. �!��0� �. �0!��$0� ��.� 2!)� 0�.3�" �0 .��!+� #" � #

/ ����� #� 2 1*12��. ��. 1$)��. �.� 0��!�0�0"� þ �.�� � ��. #�0!�$0� 2&� 1#� %�10&�
 � � #/�� 20 ��� # 2*� #�
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     ���.�." ù�����+� )!&�

Assessment 0�2���1�

Automatic Speech Recognition ù#2)�.2� .�.��+!�1�  ����."

Auditory .� #12��)"

Background noise �0!��.�� �2��)" �)!#� "

Background speech �0!����� #1.  ����.

Backup #� 12�!���

Barge-in .�!)1���2� /�.� ��

Bed-bound �����!�"

Bedside charting û�.�!���.2. #�0�." /���. 10 �!0��2�.

Bilingual /���&11��)"

Bolt ��.�)��

Boolean Query formulation û#./��� /�.2*�&1� 0�0!&2�10&�

Broker $!��.2�12�"

Burst !���

Calling card fraud 0�.��2�1� �.� *�0��" ��!2."

Claim /�0�/���1�

Cockpit �.����. �� ���1�"

Command and Control ü�2��01� 0�2 �+� �.� 0���$ #

Compensation .� ����&1�

Computer-Aided Design �$0/�.1�)" #� � �� *�0� " .�)

#� � ��12�

Corpus 1#�� ��

Custom control �! 1.!� 12��)" ��0�$ "

Data entry 0�1.�&�� /0/ ���&�

Deployment ù���2#��� 0�� !0#�.2 � ��1�

Developer 03.!� ��."

Dial-by-name #� � ��1� ���10&� ��1&  �)�.2 "

Dictation 
�.�)!0#1�

Document �.2.�!�3&

Drain /� $020*&�.� �.�!*�&

Enrollment 0��!.3�

Executive Information System ü�20�012��� �#12��.2. ���! 3 !�+�

Extraneous speech 0����� �  ����.

Fallback 
� $&!+� 3#��&

Finite-state grammars �!.��.2���" �0�0!.1���&� �.2.12�10&�

Full text ���!0" �0��0� 

Gain .� �.��

Gisting 0�����2!&1� 12. �*!�. 1��0�. ��."

1#��2�1�"

Handset $0�! 1#1�0#�

Headset ù� #12��� �0 0�1&�.2&��� ���!)3&� 

Help modules �.!��02! � � ��0�."

Human factors ù��!+��� � �.!�� �20"

Information Access �!)1�.1� ���! 3 !�+�

Information retrieval .���2�1� ���! 3 !�+�

Interaction �#� ����.� 1#�/���0��

Interface û�.1*�/01�� /�0�.3�

Iterative Design ü�.�.�.��.�)�0� " 1$0/�.1�)"

Magnitude ò�2.1�� � 1)2�2.
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Maintenance system 1*12��. 1#�2�!�1�"

Manual 0�$0�!�/� $!�1�"

Modifier 2! � � ��2�"

Multi-feature � �#1*��02 "

Multi-tasking � �#�0�2 #!���)"

Navigation �� ���1�

on-the-fly adaptation 12./�.�� �! 1.!� ��

Operator �0�2 #!�)"

Paper documents $�!2��0" .� /0��0�"

Perplexity �0!��� ��

Pitch 2)� "

Power user /#�.���)" $!�12�"

Recall .�.�.�+

Recognizer .�.��&!�12�"

Reference databases ù�.3 !���" ��10�" /0/ ���&�

Reserving 3*�.�� .� �0�.2�� *

Rotary �0!�12! 3��)"

Scheduler �.2.�!.3�." �! �!���.2 "

Score ú.�� � ��.� .� 2��01�.

Session �$ �!�3�1�

Software � ��1���)

Speaker adaptive �! 1.!� �)�0� 12 �  ����2�

Speaker dependent 0�.!2���� " .�) 2 �  ����2�

Speaker independent .�0��!2�2 " .�) 2 �  ����2�

Speech pattern �!)2#�  ����."

Speech-to-speech translation �02�3!.1�  ����." �! "  ����.

Spelling  !� �!.3�.

Standard �! /�.�!.3�

Steam trap �.��/. .2� *

Switch /�.�)�2�"

Synthesis �*��01�

Tabulate �#� %��&� 2.��� �+ 10 ���.�0"

Task �!� 

Telephone banking 2��03&����" 2!.�0����" 1#�.��.��"

Tilt .�.1��+�&

Touch screen  �)�� 0�.3�"

Touch-tone services %�3�.��" #��!01�0"

Tradeoff ù�2.��.��

Transducer � !3 2! ��."

Translation �02.��+22�1�

Verbal �! 3 !��)"

Voice driven  /�� *�0� " .�) 3&��
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   ���.�." 1#�2��10&�

ASR Automatic Speech Recognition
CAD Computer-Aided Design
CTI Computer Telephony Integration
DSP Digital Signal Processing
EIS Executive Information Systems
GUI Graphical User Interface
IVR Interactive Voice-Response
PDA Personal Digital Assistants
RSI Repetitive Strain Injuries
SQL Standard Query Language
VARRS Voice Activated Robotic Retrofit System
VRCP Voice Recognition Call Processing
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    ú���� �!.3�. ± ù�.3 !�"

1.    ‘‘USING SPEECH RECOGNITION’’   Chapters 8, 4            Judith A. Markowitz,
                                                                   Prentice Hall, Upper Saddle
                                                                                                      River, New Jersey

2.   “PRODUCT DESIGN WITH SPEECH RECOGNITION’’     Article from Internet

3.   “TASK INTEGRATION IN MULTIMODAL SPEECH RECOGNITION
ENVIRONMENTS’’                                                       Michael A.Grasso,
                                                                                          Tim Finin,
                                                                                          Article from Internet
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Commercial Speech
Recognition

��. �! 1���0�. .�� �)��1�" 2 #  �+�#� # web site
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ü�1.�&���) ���0�&�.
þ .�)� #�� 0!�.1�. .� 20�0� ��. �!+2� �! 1���0�. �0!��!.3�" �.� .�� �)��1�" 2 # web site � #

�!�1�02.� 12�� ��0�2! ���� /�0*�#�1�� "http://www.tiac.net/users/rwilcox/speech.html" .H )�� �! 1���0�.
����0 12. ��.�1�. 2 # �.���.2 " �ü��� ��&��. �0  ����.�� #�) 2� � !3� 1#����!&�.2���" 0!�.1�."�

ú.1��)" 12)$ " 2�" �!0#��" �." .#2�" 0��.� � .��$�0#1�� �.! #1�.1�� �.2.�!.3� �.� .�� �)��1� 2&�

�0)20!&� 0�0���0&� 12 $+! 2�" .�.��+!�1�"  ����."� )�&" .#2� �.! #1��� �2.� ��1. .�) 2�� 0� �)�&

10��/.�+�. 2 �)� .#2) �! 2���1.�0 �. /�.2�!�1 #�0 2� � !3� 2�" 10��/." )�&" �$0� 12 web�! �0���� #
�. ���0� 3.�0!� � �! 1��&1� �." 12. �0!�0$)�0�� 2�"�þ 0�� �� �." .#2�� )�&" 10 �.��. �0!��2&1� /0

1��.��0� )2� 2 )� 0�$0�!��. ����0 .��.12.� .3 * 2. 1$)��. � # 1#� /0* #� 2�� 0!�.1�. �! ��#%.� ��0�2.

.�) 0�2.2���� � ��.12��� �.� �/�.�2�!&" $! � �)!. �0��2� 2&� links � # #��!$.� 12� 10��/.�ù�.�#2��� �

�0� / � ��. � # .� � #��1.�0 �$0� &" 0��"�

• �0��2� 2�" 10��/."� /�� *

• ü��1�0%� 12. /�.��1��. links ���0 �.2�� !�."

• ò!0#�. 2&� 12 �$0�&� � # 1#� /0* #� ���0 link
• ù�� �)��1� 2&� �0!�0$ ���&� 2 #"

• �.2.�!.3� 2&� 1#��0!.1��2&� �." ���& 12 format 2�" 10��/."� /�� *
�0 .!�02�" �0!��+10�" � ��� .�) 2. �! 20��)�0�. links �2.� .�0�0!��� �0� �)" � # /0� 0��2!0%0 2��

0�1 /) �." 12. 1#��0�!����. sites.�2�" �0!��2+10�" .#2�" �! 2���1.�0 �. .�2��!�% #�0 .��+" 2. 1$)��. 2 #
/��� #!� * 2�" 10��/."  /�� *� �! �0���� # �. .� 30#$�0� 2 0�/0$)�0� 2�" 013.�����" �!�1�" 0�)" site
� # /0� �.2.3�!.�0 ��1&" �.� �)�& 0�)" .�� * /��2#.� * �! ����.2 "� �. 0��1�03� *�0��0 )10" �0!��2+10�"

� .�!���" �02�3!.1� ��� �&� 0��12�� ���+� �.� 20$���+� )!&� .�) 2. ù������ 12. ü������� /0 �." �2.�

��&12� �! 2���1.�0 �. /�.2�!�1 #�0 2 � �!&2)2#� �0�)��&11 )! � �! �0���� # �. �0!� !�1 #�0 2 

0�/0$)�0� 2�" 1*�$#1�" 12 � .�.��+12��

ù� �.� � )�� �! 1���0�. ����0 ��� ��.12��� �)�& 2�" ��01�" $!)� # � # #��!$0� 0� 2 *2 �" ��� #�0

�. ��120* #�0 )2� 2 20���) .� 2��01�. 0��.� ��.� .�� �!)10�2 �.� .��)� � � �.�+" �.� .!�02� �.2.� �2) ��
0#�.! #1�.12 �ü���� #�0 �)� � ��+�� .#2� �. ��� .�2��.2 �2!��0� � ��$. 2�� �! 1&���� �." �0� ���1��

.��� �. 1#����20� .�)�#2. �0 2�� �� %� � # �. �!#12.��+10�� .!$���  0����0�&� �.����2�"� �.�

.� � *�&" ���0 �0�� �2��)" .�.��+12�" 2�" 0!�.1�." �."�

Commercial Speech Recognition

Contents

• What's New
• FAQ Sites
• USENET Groups
• Recognition Engines
• Resellers
• Computer-Telephony Integration
• Major Research Labs
• Text-to-Speech and Compression
• Applications of Speech Recognition
• Mailing Lists
• FTP Sites
• Trade Shows
• Books
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• Periodicals
• Notes

What's New

• 	 VoiceAction 0��.� ��. ActiveX 1*12��. �! 1.!� 12�� * 0���$ # �custom  control� ��. 03.!� ��"
.�.��+!�1�"  ����."� 2  � � �$0� 0�1&�.2&��� ��. �! �.2.1�0#.1��� NLW �.2����� ��. 2 #"

�! �!.��.2�12�" � # 0���#� *� �. �! 1��1 #� 12�" 03.!� ��" 2 #" /#�.2)2�20" .�.��+!�1�"

 ����."�û�.��20� 1$0/�.1�) 20$����" � �� 1*��"� �! �0���� # �. �! 1.!�)�02.� 12�" �0��� ����" �.�

��&11 � ����" .�.�2�10�" 2&� $!�12+�� 0�+ �.!�����. 0��2!��0� 2� �02.2! �� 2�"  ����." 10

�0��0� .
• þ 02.�!�.  Pacific Search Consultants, �02.�* 2&� #� � ��&� #��!01�+� 2�"� 0�/��0*02.� 12 �0/� 2�"

3&��2���" 20$� � ��." �! 13�! �2." �! ')�2. .�.��+!�1�"�0�0�0!�.1�."�1*��01�"  ����."�

.�.�.���� �2." 2 ��&11 � ���)� 1��.1� � ���)� .� #12��)� 3&� � ���)� �!.��.2��)� /�.� ���)

1$0/�.1�) 03.!� �+� �� .�.�2*11 �2." 3&��2��� interfaces ��. 2�� 0��� ��&��. .��!+� #�

#� � ��12�.
• �0 �0!��2&1� � # ��� � " 0�/�.3�!02.� ��. 2��03&����" 1#1�0#�"  ����." �telephony speech engines),

 � .�)� #�0" /�0#�*�10�" .� 20� *� 2�" demo pages ��� �&� � !#3.�&� �! ���0#2+� 2 # 0�/ #"�

SpeechWorks, VCS, Nuance, Locus, and Vocalis.
• H 02.�!�. Brooktrout �! 13�!0� #%���" .�)/ 1�" �.� � �)2�2." ��0�2! ���� �! ')�2. 0��� ��&��."�

�.2�����. ��. �.! $0�" #��!01�+�� �&��2�" �.� VARs � # .1$ � *�2.� �0 2�� ��0�2! ����

.�2.��.�� ���! 3 !�+�� 0�+ 0�/��0*02.� �.� 12�� �.!.�&�� hardware ��. computer telephony��2)$ "
2�" 0��.� � .� / 2��� 0� � ��1� 2&� 0��� ��&��+� 3&��"� /0/ ���&� �.� fax 0�2)" 2&�

2��0��� ��&��.�+� �.� /��2#.�+� �0!����� �2&� �.� 20�0#2.�. �$0� .�.�2#$�0� �/�.�2�!&"� *120!.

.�) 2�� 0�.� !� 2�" Rhetorex.
• þ Black Ice 0��.� ��. 02.�!�. �  � �. /�.���0� ��. SDK 1*12��. 1*��01�"  ����." 12  � � �$0�

0�1&�.2&�0� 2 1*12��. �! 1.!� 12�� * 0���$ # Active X.
• þ SyVox, Inc. �.!�$0� �! ')�2. .�.��+!�1�"  ����." ��. 2�� /�0#�)�#�1� 2&� 0!�.2+� � #

�02.��� *�2.� 0�2)" �0!� !�1��� # $+! #�

• þ SoftVoice �!13�!0� ��. ��$.�� �02.2! ��" �0���� # 10  ����. � # �0�2 #!�0� 10 �0!����� �

Windows �.� �  � �. 0��.� �/� /�.��1��� �! " .� !��   
• �2� /�0*�#�1� http://www.freespeech98.com/prod.cfm?sid=�� !0� �.�0�" �. �!0� 2 FreeSpeech98,

��. �.��2 #�.�)!0#1�" 1#�0$)�0��"  ����." 2�" Philips Speech Processing � # �0�2 #!�0� 10

�0!����� � Windows ��. PC.
• þ Norcom Electronics �$0� �.!��0� ��.� .�.� ���) recorder ������.11�2."�   � � " 1#�0!���02.� �.�

�0�2 #!�0� �0 2 � ��1���) #�.�)!0#1�" Dragon.   
• þ 02.�!�. Entropic .�.�2*110� �.��2. .�.��+!�1�" �.� 1*��01�"  ����." � # 03.!�)� �2.� 12��

2��03&��. �.� 2.  � �. 0��.� 0#!�&" /�./0/ ���. 12. �.�0��12���.�� 0!�.12�!�.�   
• þ Registry Magic 0��.� ��. 02.�!�. .���2#��" � ��1��� * �.� �! ')�2&� .�.��+!�1�"  ����."� 2.

 � �. 0��2!�� #� 12 #" $!�120" �. 1#�/�.��� �2.� 3#1��� �0 2. #� � ��12��� �.� 2. 2��03&����

1#12��.2.� �0!� !�� �2."� �21�� 2. �0�2 #!���� �� /. 2&� 0��$0�!�10&� �.� �! 1.#��� �2." 2��

�.!.�&���)2�2.��02.�* 2&� �! ')�2&� 2�" 1#��.2.��� �2.��

-     � Virtual Operator, ��. 1*12��. .�.��+!�1�"  ����." ��. 2�� 0�2��01� 0�2 �+� ��

0���$ # � # �! ��0� 2�� 0�#��!�2�1� �.� 2� /! � �)��1� 2��03&���+� ���10&��

0��20�+�2." )�0" 2�" �0�2 #!��0" 0�)" �!.��.2�� * 2��03&��2��ü�#��!020� ��$!� �.� ��

���10�" 2.#2)$! �.� �.2.�.�.��0� 2� 3#1���  ����.� 0�.$�12 � �0� 2�� .����� ��. touch-tone
�0� *� 0�+ 0��.� 1$0/�.1��� ��. 2�� .#2 �.2 � ��1� �.� /�0��+� 2��03&���+� 1#12���2&�

��. $!�1� 10 $+!0" � # 2. touch-tone �0� * /0� 0��.� /�./0/ ���.�û�.2��02.� 10 /��3 !0"

��+110"�

-  � Virtual Dialer, ��. �! 1&���� 2��03&���� .2���2. ��. 2�� �!)1�.1� /0/ ���&� ��1&
2�" .�.��+!�1�"  ����." � # 0��2!��0� 12 #" $!�120" �. #� � � *� ���10�" 0�3&�+�2."�

.���� 2 )� �. �.� 2�� 2 � �01�. 2 # 0���#��2 * 1#� ����2��	 1*12��. 0��.� �! 1��1�� 

.�) 2 �!.30� � 2 .#2 ����2 � 2 1��2�� 2 �0� / $0� � 2 .0! /!)�� �  � #/�� 20 .�� *�

-      	 Magic Calendar �.� 2  Magic Calendar ��. MS Outlook, /* �! ')�2. 0�1.�&��"

/0/ ���&� � # �0�2 #!� *� &" �.2.�!.30�" 2 # �! 1&��� * �! �!���.2 " (schedulers),
0�20�+�2." 3&��2���" 0�2 ��" ��. 2�� �.2.$+!�1� �.� 2�� .� ���0#1� !.�20� *�

2��03&���+� .!���+�� 1#�.�2�10&�� /�.� �+� �2���0 2 � 2!)� .#2) � /�.$0�!�1� 2 #
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�.���0!�� * �! �!���.2 " .�0�0#�0!+�02.� .�) 2� $!�1� 2&� $0!�+� �.���� �2."� ��� ��

$+!. ��1& 2�" 3#1���"  ����." �! " 2 PC.
• þ Brite Voice Systems �! 13�!0� ��. �0���� � �����. .����0��/!)�2&� �LQWHUDFWLYH� ���! 3 !�.�+�

1#12���2&�� )�&" ,95 �.� &7, �&RPSXWHU 7HOHSKRQ\ ,QWHJUDWLRQ�� �.�+" �.� �! ')�2&� ����2�"

2��03&��."� 1#��0!��.��.� ���&� 2&� 1#12���2&� #� � ��1�" ���10&� ��1& 3&��" ��. ����2�"
1#1�0#�"�þ Brite �2.� � �!+2� 02.�!�. � # #� � ��10 ��. 0�� !��) �! ')� ��. 2�� 3&��2���

#� � ��1� ���10&� 12�� .1*!�.2� 2��03&��. �� 0�.� � #�0� �. �.!.���0� �.�� 1��&" �!+2� 12��

03.!� �� 1#12���2&� .#2�" 2�" � !3�"�ü�/0��2��� 2&� �! ')�2&� 2�" .� 20� *��

� 	 VoiceSelect,��. �! ')� �!)1�.1�" /0/ ���&� � # �.!�$0� 12 #" 1#�/! ��2�" 2�

/#�.2)2�2. �. �!.��.2 � � *� 2. 2��03&���.2� 2 #" �! 3�! �2." .��� 2 � .!���) � ��.

)� �. 12� 1#1�0#� 2 #"�ù#2� � .�.��.����� .�) 2� $!�1� 2&� $0!�+� 2��03&��.

�! 13�!0� ��01. 12 #" $!�120" 2. �� 1#$�� $!�1�� � � *�0�. 2���3&�� 2 #"� �! �� �2."

2.#2)$! �. .13��0�. �.2� 2��  /���1� �.� 0#� ��. 12�� #� � ��1� ���10&� �.2� 2�" +!0"

.�$��"�þ Brite �$0� 0�1&�.2+10� 12 VoiceSelect0�.!2����� �� .�0��!2�2� 2 #  ����2�

.�.��+!�1�  ����."� 0�+ �.!�����. �$0� �02.3�!0� 2� /�./��.1�. 2�" .�.��+!�1�" 12��

��0#!� 2 # /��2#.� * �02.�&� * (switch) .�2� 2�" 2��03&����" 1#1�0#�"��0 2 � 2!)� .#2)

 � 1#�/! ��2�" �� ! *� �. ��� #� $!�1� 2&� ��0 �0�2���2&� 2 # VoiceSelect
$!�1�� � �+�2." 2�" 1#1�0#�" � # �/� �$ #�� .�.�.���� �2�" 2�"�

� 	 BriteConnect, ��. �!.�0#��� IVR �! ')� �!)1�.1�" /0/ ���&�� � # �.!�$0� 12 #"

$!�120" ��01� �� .#2 �.2 � ������ �!)1�.1� 12�" ��10�" /0/ ���&� ��." 02.�!�." �� +!0"

2� ��!.� 0� �� � �+�2." $!)� �.� $!��.���1. .�) 2�" 20$� � ��0" text-to-speech �.� ID[�
back � # #� 12�!��0� 0�.13.���0� 0#0����. �.� 0�.��.�2�� *" 2!)� #" 0����!&1�" 12 #"

�0��20"�

•  þ Labtec �! 13�!0� ��. �0���� � �����. �$0�&�� ���! 3+�&� �� .� #12��+� ��. 2�� 0�#��!�2�1� 2&�

.�.��+� 2�" .�.��+!�1�"  ����." ��1& PC��0!��� .�) 2. �! ')�2. 2�" 0��.��

- ù� #12��� ��. PC: C-110, C-105, C-184
- ���!)3&�. ��. PC: AM-242, AM-240, AM-232, AM-222,            AM-252 (New), LVA-

7330 (New), LVA-7370 (New)
- ù� #12��� �
 0�1&�.2&��� ���!)3&� �headsets) ��. 3&� C-324,   C-316, C-350, C-322,

C-315, LVA-8450 (New), LVA-8550 (New)   
• 	 Speech Technology Magazine �! 13�!0� /&!0�� 1#�/! �� 10  !�1���0" �.2�� !�0" .�.��&12+�

�.� /�.2�!0� .!$0� �0 2. /�� 1�0#���. �!�!. 2&� �0!.1���&� 02+��	. �!�!. 2 # �.�*�2 #�

0�.!�+" 2�" 0�0���0�" 12� �� ��$.��. 2�" .�.��+!�1�"  ����." 2. 20�0#2.�. /* $!)��.�

• þ Telex �.!��0� ���!)3&�. ��. #� � ��12�"� headsets� # 0�.�0�3 #� 2 �)!#� , ��. 0�/��)

���!)3&� ��. #�.�)!0#1� 0�
 .� 12�10&"� �$0�.� �.�+" �.� ���0" 1#1�0#�" 0�1)/ # 3&��" ��. 2�"

03.!� ��" 2�" .�.��+!�1�"  ����."�	. �.�� *!��. �! ')�2. 2�"� 2 Aria Desktop Dictation
Microphone, 2 NexVoice.USB desktop microphone�.� 2 Verba.USB headworn microphone
.�.���02.� �. �#�� 3 !�1 #� ��1. 12 �!+2 2�2.!2 2 # �����

• þ Human Language Systems �0�2 #!�0� .�) 2 ���� �.� �! 20��0� 2�" �.2�����0" 03.!� ��" 2�"

.�.��+!�1�"  ����." 12�" 0��$0�!�10�"�ü�/��0*02.� 12. .#2 �.2 � �����. ���2!. ���10&�� 12.

1#12��.2. .�.��+!�1�" 1#�0$ *"  ����."� 12.  ���+�2. /�.� ���� 1#12��.2. .���2�1�"

���! 3 !�+�� �.�+" �.� 12� 1*��01�  ����."� 0�+ �.!�����.  !�.�+�0� 1#�� #�0#2��� ��

0��.�/0#2��� �.���.2. ��. 2. �! ')�2. 2�"�û�.��20� �!.30�. 10 Boulder, CO �.� +.���.�
• þ SCCS, Inc. �! 13�!0� �! ')�2. �.� #��!01�0" ��. 2�� 0��2#$� 03.!� �� 2�" .�.��+!�1�"  ����."�

)�&" ���!)3&�.� headsets�.� .1*!�.2. 0�.!2��.2.� �.�� �0 2 .�.!.�2�2 � ��1���)�ü�/0��2���

.�.3�! #�0 2 � %�3�.�) �.2.�!.3�. 3&��" Olympus D1000 � # 0��.� 03 /�.1��� " �0 2 1*12��.

�$ �!�3�1�" ViaVoice �.� 2 .1*!�.2 ���!)3&� Andrea Digital Super Directional Array� #
0��.��12.2.� ���& 12 3&� 012���0� 12� 3&�� 2 # $!�12� �.� .�#!+�0� 2 �)!#� .�) 2 �0!����� �

�.�.���02.� �. /�.20�0� 0�2)" 2 # 0�.��� #��	�� "� � SCCS�! 13�!0� ��. ���� " /#�.���+� �*10&�
1$0/�.1���&� ��. 2�� �.2!��� �� ��$.��.�+�. �.!�/0���.� � Radiology Database.� ���0*0� �.�

.�.�2� �0 ��0�2! ���) 2!)� 2�" /��3 !0" �.2!���" .�.3 !�"� 0�+ � Medical Notes Database

.� ���0*0� �.� .�.�2� 2. �.2!��� /�.�!���.2. �charts).

FAQ Sites
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�2�" .�)� #�0" /�0#�*�10�" �� !0� �.�0�" �. .�.��2�10� ���! 3 !�0" �.� #� 12�!��� ��. /��3 !.

20$� � ���� ���.2.� 1#��0!��.��.� ����" 2�" .�.��+!�1�"  ����."�

• Comp.speech.users FAQ: û��� #!�����0 2 � ÿ *�� 2 # ���� �.� �.!�$0� ���! 3 !�0" ��. ��2��.2.

� # .3 ! *� 2� $!�1� 2�" 20$� � ��." 2�" .�.��+!�1�"  ����."� 2)1 .�) 2� 1� ��� 2 # KDUGZDUH�

)1 �.� 2 # software.
• Comp.speech.research FAQ: �! 13�!0� 0�202.���0" ���! 3 !�0" ��. 2�� 20$� � ��. 2�"  ����."�

�.�*�2 �2." ���.2. )�&" � 1*��01�  ����."� � �&/�� � ��1�  ����."� � .�.��+!�1�  ����."� �

0�0�0!�.1�. �$�2��+� 1���2&� ��.�û�.��20�� 2�� "� �� ��. .!�02� 0���0!&��� ftp site.
• Comp.speech.research FAQ - Vendor list: �.!�$0� 0�202.���0" ���! 3 !�0" ��. 2�" 0��$0�!�10�" �.�

2 #"  !�.��1� *" � # 0�� !0* �2.� �! ')�2. 2�" .�.��+!�1�"  ����."�

• Dragon Dictate and a2x FAQ: �.!�$0� ���! 3 !�0" ��. 2� $!�1� 2 # 1#��0�!���� # �! �!��.2 "

#�.�)!0#1�" 2�" Dragon.
• Neural Net FAQ: �.!�$0� ���! 3 !�0" 1$02��� �0 2�� 20$� � ��. �.� 2�" 03.!� ��" 2&� �0#!&���+�

/��2*&��

• Typing Injuries FAQ: �!)�0�2.� ��. ��. 0��.�/0#2��) site � # �.!�$0� ���! 3 !�0" 1$02���" �0 2. RSI
(Repetitive Strain Injuries), 2 #" 2!)� #" �0!.�0�." �.� 2. �! ')�2. � # 0�/0���#�2.� ��. 2��
.�2��02+��1� 2 #"�

Usenet Groups

�2. .�)� #�. newsJURXSV �� !0� �.�0�" �. �!�0� 1
 0�.3� �.� �
 .���� �!.3�10� �0 ��� #" $!�120"

20$� � ���+� #��!01�+�� �! �0���� # �. 0���0!&�0�� �
 .�2.����0� .�)%0�" �.� �. ��2�10� 1#�� #��" ��.

/��3 !. 0��12�� ���� ���.2.�ü�2)" 2�" .�.��+!�1�"  ����." �.�*�2 �2.� �.� .!�02� ���. �0/�. 03.!� �+��

• comp.speech - ü��.� 2 .!$��) newsgroup, 2  � � /�.$&!��02.� 12. ���.2. � # �0!��!�3 �2.�

.� � *�&"�

• comp.speech.users - ü3.!� ��" �.� �! ')�2. � # $!�1�� � � *�  ����.�

• comp.speech.research� �*��01� �synthesis) �.� .�.��+!�1�  ����."�

• comp.ai.nat-lang - ü�0�0!�.1�. 2�" 3#1���" �natural) ��+11."�
• comp.ai.neural-nets - �0#!&���� /��2#.�
• alt.dcom.telecom - 	��0��� ��&��0" (unmoderated).
• comp.dcom.telecom� 	��0��� ��&��0" (moderated).
• comp.dcom.telecom.tech - 	0$� � ��. 2&� 2��0��� ��&��+��
• comp.dsp� ��3�.�� 0�0�0!�.1�. 1��.2 "�

• sci.lang - +�+110" �Language).

Company Web Sites - Recognition Engines

• þ 02.�!�. Lernout & Hauspie /�.��20� �! �)�2. .�.��+!�1�"� 1*��01�" �.� 1#���01�"  ����." 2.
 � �. 0�2)" 2�" ù������"� .�.��&!�� #� �.� � ���" ���0" ��+110"�   

• þ Dragon Systems �$0� �!)13.2. 0��.����10� 2 /��) 2�" web site� �02.�* 2&� �! �)�2&� 2�"

�0!��.���� �2.�� 2 Dragon Naturally Speaking Professional 3.0� ��. 0#!*2.2. /�./0/ ��� �! ')�

1*��01�" 3#1���"  ����." �.� 2 Dragon Dictation 3.0� �1&" 2 ��  � �.12) �! ')� #�.�)!0#1�"�   
• þ Verbex Voice Systems 0��.� ��. .�) 2�" �!&2 �)!0" 02.�!�0" 12�� .�.��+!�1� 1#�0$)�0��"  ����."�

	. �! ')�2. 2�" �$ #� �.2� �.�! *" $!�1�� � ���0� .�) ���� "  !�.��1�+� �02.�* 2&�  � �&�

1#��0!��.���� �2.�  �� UPS, L'Eggs, Canada Post, �.� 0HGLFDO /DEV� ò�. .�) 2. �! ')�2. 2�"

/�.��20� � ��1���) OEM 1#��.2) �0 2� ��.23)!�. Listen for Windows.
• 	 Microsoft Research Speech Technology Group .1$ �0�2.� �0 2� 1$0/�.1� �.� 2�� .���2#�� 2�"

��$.��" Whisper� 0�+ �$0� �/�  � ���!+10� �.� �! 13�!0� 2  SAPI SDK.
þ Command Corporation .#2� 2�� �0!� / .1$ �0�2.� �0 2�� �.2.1�0#� 2 # .�.��&!�12� IN CUBE.

• þ Northern Telecom .1$ �0�2.� �0 2�� .���2#�� ��$.�+� .�.��+!�1�"  ����."�

• 	 STAR Lab 2�" SRI Corp.�.1$ �0� .#2� 2�� �0!� / �� 0��12�� �0" ��. 2�� .���2#�� �.� 2 

1$0/�.1�) 2 # DECIPHER� 0�)" 0#!#�&��� * .�.��&!�12� 1#�0$)�0��"  ����."� 0�+ �$0� �/�

�! $&!�10� 10 .!�02� ��.� � ��2��) �.��) 2�� �.2.1�0#� ��." �.�� *!��." ��$.��" .�.��+!�1�" �0
2 )� �. Corona (.� 0�/�.3�!01.� �. �0�!.�.2�120�" �0 2 � 2!)� 03.!� ��" 2�" Corona 12��
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0�2��01� 0�2 �+� �.� 0���$ # 2 # Unix� �� !0�" �. .� � #��10�" 2� /�0*�#�1� � # �! 13�!02.�

0/+).
• þ 02.�!�. SpeechWorks (��&12� ��$!� �!)13.2. &" ALTech) .1$ �0�2.� �0 2�� .���2#�� ��$.�+�

.�.��+!�1�"  ����." ��. 2�� #� � ��1� /.�2#� �!.3�10&� �.� 2�� 0�#��!�2�1� �0�.2+� ��1&

2��03+� #�   
• 	 IBM VoiceType Dictation .� 20�0� ��. web site .3�0!&��� 12�" 03.!� ��" 2�" #�.�)!0#1�" ��.

2.  PC.
• T  AT&T Advanced Speech Products Group �! 13�!0� 2 WATSON, ��. �! ')� .�.��+!�1�"

1#��.2) �0 2 1*12��. .�.��+!�1�" �.� 1*��01�"  ����." SAPI, �.�+" �.� �0 2�" 20$� � ��0"

0�.�!��&1�" 12 �$0�&�  ����2+��

• þ ART (Advanced Recognition Technologies, Inc.� .1$ �0�2.� �0 2� 1$0/�.1� �.� 2�� .���2#��

03.!� �+� #�.�)!0#1�" �� .�.��+!�1�"  ����."�  �  � �0" 0�/0���#�2.� ��. $!�1� 12�" /��3 !0"

�.2.�.�&2���" 1#1�0#�"� )�&" 2. ����2� 2���3&�.� 2. �.�$��/�. �.�  � PDAs.
• þ Voice Control Systems �$0� �/� 0�.� !�10� .!�02�" ���0" 02.�!�0" .�.��+!�1�"  ����."� )�&" �

PureSpeech. �02.�* 2&� #��!01�+� � # �! 13�!0� 1#��0!��.����02.� � 3&��2��� #� � ��1�

���10&� ��. ����2� 2���3&�.� � 3&��2��� 0�.�!��&1� 12 �$0�&��  � .#2)�.2 � 2��03&��2�"� �.�+"
�.�  � 3&��2���" /.�2#� �!.3�10�"�   

• þ 02.�!0�. Nuance �! 13�!0� ��.� .�.��&!�12� 1#�0$)�0��"  ����." �/.���) ��. 03.!� ��" �0

�0��� �0���)�� � )�&" 0��.� � �.2.�!.3� 0�� !0#��2&��   
• ù� �.� � Fonix /0� .� 20�0� �.2.1�0#�12!�. 02.�!�. �! ')�2&� .�.��+!�1�"� 20�0#2.�. .���2�10 2.

/��.�+�.2. 2 # 0�.�!02�� * .�.��+12� AcuVoice 2�" TTS, �.�+" �.� 2 � PowerScribe, ��. �.2!��)

1*12��. #�.�)!0#1�" 2�" Articulate Systems.
• þ �.�./��� 02.�!0�. Locus Speech Coporation �$0� �!)13.2. .�.� ��+10� 2�� �.2.1�0#� ��."

.�0��!2�2�" 2 #  ����2� 2��03&����" 1#1�0#�"  ����." �0 0#����2 �0���)�� � �  � �. .�.��&!��0�

ù������ �.� +.������   
• þ A&G Graphics Interface �$0� .�.�2*�0� �0!��� 0!�.�0�. SDK �.2�����. ��. 2� /��� #!��.

03.!� �+� .�.��+!�1�"  ����."�   
• þ Vocalis .1$ �0�2.� �#!�&" �0 2�" 03.!� ��" 2�"  ����." 12�� computer telephony 12�� ü#!+���

�0���+�2." 2 ���� �0 2�� 0�.� !� 2 # management 2�"  Logica's Speech �.� 2 # Natural Language
Group, .� 20�0� ��� � ��. /��)1�. 0��$0�!�1� �0 �/!. 2�� ù����.�

• þ Sensory Inc. ��&12� ��$!� �!)2�� " &" Sensory Circuits, .1$ �0�2.� �0 2� /�.����1�

 � ���!&���&� �#��&��2&� ��. 1#12��.2. .�.��+!�1�"  ����."� �/.���+� ��. 2��0��� ��&��.��"

1#1�0#�" �.� �.2.�.�&2��� ��0�2! ����� 	. �0/�. /!�1�" 2�" �0!��.���� #� 2�� .�.��+!�1�

 ����."� 2� 1*��01�  ����."� 2�� �$ �!�3�1� �.� 2 playback3&��"� �.�+" �.� 2� 1*��01� � #1���",
0�+ /�.��20� �0���� 0��0�!�. 12�� 03.!� �� 2�" .�.��+!�1�"  ����." ��. 2 1$0/�.1�) �! ')�2&��   

• þ Philips Speech Processing �.2.1�0#��0� �! ')�2. .�.��+!�1�"  ����." 20�0#2.�." 20$� � ��."�

1#��0!��.��.� ���&� 2&� 1#12���2&� 3#1���" 1#� ����." ��. 2� 2��03&��.� 2&� �.2.�.�&2��+�

�! ')�2&� �.� 2&� 1#12���2&� IT (Internet Telephony).
• 	 Defense Group Inc. (DGI) .1$ �0�2.� �#!�&" �0 2�� 03.!� �� 0�/��+� �0�)/&� �0!� !�1� * 2 #

�0!��.�� �2�� * � !*� # 12. 1#12��.2. .�.��+!�1�"  ����."� �.� /�.2��02.� ��. 1#�0!�.1�. �0 2 #"

1$0/�.12�" ��$.�+� .�.��+!�1�"  ����."�   
• þ Oki Semiconductor �.!��0� �#!�&"  � ���!&���. �#��+�.2. �.2�����. ��. 0�1&�.2&���0"

03.!� ��" .�.��+!�1�"�

• þ Speech Solutions .1$ �0�2.� �0 2�� �.2.1�0#� �! 1.!� 12��+� 03.!� �+� .�.��+!�1�"  ����."

�.� �! �)�2&� � # 0�1&�.2+� #� 2 #" 0���$ #" ActiveX.
• þ BaBel Technologies SA 12 ú���� /�.���0� �! ')�2. ��. 2�� .�.��+!�1��1*��01� �.�

�&/�� � ��1� 2�"  ����."� �.�+" �.� 2��  �2��� .�.��+!�1� $.!.�2�!&���02.�* .#2+�

�0!��.���� �2.��

- 	 BaBel SDK version 2.0, ��." #%���" � �)2�2." 1#���2�"  ����." ��. ù�0!������.�
+.������ +0!�.���� �.� ���.�/��� ��! 13�!02.� � /#�.2)2�2. ��. on-line demo).

- 	 BaBelDial version2.1, ��. �! ')� �!)1�.1�" /0/ ���&� ��. 2� 3&��2��� #� � ��1�

���10&� � # 0��2!��0� 2�� ���1� 2&� 0���#��2+� 2��03&���+� .!���+� �0 .���

0�3+��1� ��� �&� ���0&����0�/���

- 	 BaBel IWR version 1.04, 2  � � 0� � �0� 2�� 20$� � ��. 2&� 20$��2+� �0#!&���+�

/��2*&� �0 .#2�� 2�" �.1�1����" 12. #�!�/��� Hidden Markov � �2��.� .�0��!2�2�" 2 #
 ����2�� .�.��+!�1�"  ����."� �! �0���� # �. 0��2!�%0� ��. 0*!&12� .�.��+!�1�

���0&����0�/�� ��. �02.���2 * 0*! #" �0���)��.�

- �&/�� � ��2�"  ����." 12. ��� �� ���� ��� Kb/s.
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• þ ��12. � # �.!�$02.� 12� /�0*�#�1� Yahoo's Voice Recognition 0�/�$02.� �. �0!��.����0� ��� �0"

�0 0�10�� *10" 12 WWW 02.�!�0"� �!��0� �. 1��0�&�0� )2� � �.!.���& ��12. �0!��.����0� .!�02�"

02.�!0�0" /�.����1�" �! ')�2&� .�.��+!�1�"�  �  � �0" )�&" /0� �.2.1�0#�� #� /��� 2 #"

1#12��.2.�   

Company Web Sites - Resellers and Integrators

• þ Lab Resources /�.���0� 2. �! ')�2. 2�" Dragon 12  Wisconsin �.� 2 Illinois.
• þ Voice Recognition Systems, Inc. /�.���0� 2. �! ')�2. #�.�)!0#1�" 2�" Dragon 12  Maryland.
• þ Alma Information Systems � # 0/!0*0� 12  Houston 2 # T��." .� 20�0� ��. /�.����2� 2&�

�! ')�2&� � ��1��� * LawTalk �.� OfficeTalk 2�" Kolvox.
• þ Peter Cohen Associates .� 20�0� ��. �0��� /�.����2� 2&� �! ')�2&� #�.�)!0#1�" 2�" Dragon.
• þ Responsive Systems Ltd. 0��.�  ú!02.���)" �.�  ü#!&�.��)" �! ���0#2�" 2 # �! ')�2 " VOICE

2�" Kurzweil �.�+" �.� ��." .�) 2 #" �.1�� *" /�.����2�" 2 # �! ')�2 " #�.�)!0#1�" DragonDictate.
û�.��20� ��. .!�02� 0���0!&��� �.� �.2.2 ��12��) site.

• �2 �.�./� 2 �! ')� #�.�)!0#1�" DragonDictate /�.���0�2.� .�) 2�� 02.�!0�. Talk2Me Technology.
• þ 02.�!0�. Austin Computer� 0�2)" .�) /�.����2�" 2 # �! ')�2 " DragonDictate .� 20�0� �! ���0#2�

�! ')�2&� ��. 2�� .#2 �.2 � ��1� 2&� #� � ��12+� � # /�0#� �*� #� 2. �2 �. �0 0�/���" .����0"

12 $0�!�1�) 2 #"�

• þ Freedom of Speech .� 20�0� ��.� �.1��) �.! $�. 2�" Assistive Computer Technology (ACT) 10
.��!+� #" �0 0�/���" .����0"�   

• þ NuGen 12 Michigan �.� � Speech Recognition Systems .� 20� *� /* �.!./ 1�.� *" /�.����2�"

�! ')�2&� 2�" Dragon.
• þ AM Technology .� 20�0� ��.� /�.����2� 2&� �! ')�2&� 2�" Dragon 12� �0!� $� 2�" ú 12+��"�   
• þ AllVoice Computing �$0� 0� ���10� �0 �! ')�2. .�.��+!�1�" 2�" Dragon.��� �.� ���&� 02.�!0�+�

�0!�11)20!0" .�) $��� #"  !�.��1� *" 12�� ù����.�

• � 1st Voice 0��.� ��." ��12 � ����� " /�.����2�" 2&� 1#12���2&� 2�" Dragon12 Palo Alto, CA� 0�+
�.!�����. .�.�.����0� 2�� 0��.�/0#1� .2)�&� 12 $0�!�1�) 2 # DragonDictate ��. Windows �.�
Macintosh.

• þ Narratek /�.���0� �! ')�2. 3&��2�� * 0���$ # �.� #�.�)!0#1�" 2.  � �. $!�1�� � � *�2.� 12�"

�.2!���" �$ �!.3�10�"�   
• þ Computerized Business Systems 0/!0*0� 12 Charlotte �.� /�.���0�  �)���!� 2� 10�!� 2&�

�! ')�2&� #�.�)!0#1�" 2�" IBM VoiceType �.� MedSpeak Radiology��. 2.  � �. �! 13�!0� .!�02�

demos ��. download.   
• H A.D.A. Solutions by WorkLink /�.���0� 2. �! ')�2. DragonDictate, Dragon NaturallySpeaking,

.� 2! ��" 2�" ����1�" RSI, Dragon PowerSecretary �.� ���.�

• þ ABN, Inc. �0�2 #!�0� 1.� �! ���0#2�" 1#12���2&� �.� /��2#.�+� #��!01�+� 12� �0!� $� 2 #

Northeast �.� 0�/��0*02.� 12 #" .#2 �.2�1� *" �.� 2�" 0��$0�!�1�.��" 03.!� ��"� û�.���0� �#!�&" 2.
�! ')�2. 2�" IBM, 2�" Kurzeil, 2�" Dragon �.� .�)�� �.� 2�" Wildcard (��$!� �!)20�� " ��&12� &"

Kolvox).
• þ Ficomp Systems �0�2 #!�0� 1.� /�.����2�" �! ')�2&� .�.��+!�1�" 1#�0$)�0��"  ����." �.� �$0�

.�.�2*�0� ��. 0��2#$���� 1*12��. �.2.�!.3�" 2&� 2��+� � # �0�2 #!�0� �0 3&��� ��. ��. .�) 2.

�0�.�*20!. .�2.��.�2�!�. 1#�.�����.2 " 2 # Chicago.
• � VoiceAutomated0��.� ��." �! ���0#2�" �! ')�2&� � ��1��� * ��. 03.!� ��" #�.�)!0#1�"� )�&"

0��.� 2 Continuous Speech 2�" Philips.   
• þ Voice Recognition Systems (Lexington, KY) /�.���0� �.� �! 1.!�)�0� 2. �! ')�2. #�.�)!0#1�" 2�"

Dragon12�" /��3 !0" 03.!� ��"� 0�+ �.!�����. �! &�0� 2� $!�1� 0�)" �!)1�02 # �! ')�2 " � #

0��2!��0� 2�� .�2��.2�12.1� 2&� ���! 3+�&� .�) �.2.�!.30�" �.1102+��

• þ Andrea Electronics �! 13�!0� ��.  � ���!&���� 10�!� ���! 3+�&� ��. 2�� .�*!&1� 2 # � !*� #�

2.  � �. 0��.� �/.���� ��. $!�1� 12�" /��3 !0" 03.!� ��" .�.��+!�1�"�.
• þ Idioma Ltd. �$0� .��2*�0� ��. /��) 2�" 1*12��. .�.��+!�1�"  ����."� �.2����� ��. 2�� �! 1&����

0��.�/0#1� 2&� $!�12+� 10 ���.2. �! 3 !�" �.� ��&11��+� /0�� 2�2&���! 13�!0� 0��.�/0#2�" ��.

3&��2��� �0!.�0�.� �0�2�&1� 2�" �! 3 !�" �.� 0�����1�" .����&1�" ��. �.�/���

• þ Voice Activated Systems Technologies (VAST) 12�� �.��3)!��.� �$0� 1$0/��10� �0!��� �.2!���

0�.!2��.2. ��. 2�� �#$�.2!���� 2�� �#! � ��.� 2�� �3�.�� � ��. �.� 2�� ü�/ �!�� � ��.� 2.  � �.

12�!�� �2.� 12  Naturally Speaking 2�" Dragon �.� �! 13�! #� 2� /#�.2)2�2. #�.�)!0#1�"

1#�2.�+�� .�.3 !+� �� 0���10&� �! )/ #�
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• þ Word Systems Inc. .� 20�0� ��. /�.����2� 2&� �! ')�2&� 0�0�0!�.1�."  ����." 2�" Philips� �.�+"
�.� 2&� 1#12���2&� �.2!��+� �$ �!.3�10&� �� 03.!� �+� #�.�)!0#1�" ��1& 2 # 2��03+� #�

• þ Shure Brothers �! 13�!0� ���!)3&�. #%���" .�)/ 1�" ��12 � �����. .�) 2� SoundBlaster.
• þ New World Creations /�.���0� ���& .�) ��� �! ')�2. 1$02��� �0 2�� .�.��+!�1�  ����."� 2�

3&��2��� 0�.�!��&1� 12 �$0�&�� 2� �02.2! �� �0���� # 10  ����.� �.�+" �.� ���!)3&�.�ü��1�"
�! 13�!0� ��. 1*��!�1� 2&� /�.3)!&� 1#12���2&� #�.�)!0#1�"� .��� �.� 2&� #� � ��&� �! ')�2&�

.�.��+!�1�"  ����."�  !�.�&���� �.2� 2��� �� 03.!� ��� �.�+" �.� ��. /�.��1��� ���� downloading
��. 2�� .�.�����1� ��� �&� �! ')�2&��

• þ 21st Century Eloquence0��.� ��." �! ���0#2�" �! ')�2&�  ����." � # 0/!0*0� 12� -�)!��2. �2 
�/�.�2�!&" 0��#12��) web site 2�" �� !0� �.�0�" �. 0���0!&�0� ��. 2. 20�0#2.�. �� ��$.���� ��. �.�

�. �!0� ��. ���.�. �0 2. �! ')�2. � # /�.���0�� )�&" ���!)3&�.� recorders �.� 0�/��� �!)1�02.

�0���)��.�

• þ Synapse 0��.� ��." �! ���0#2�" �! ')�2&� ��. �2 �. �0 0�/���" .����0"� 2.  � �. 12 $0* #� 12��

.*��1� 2�" �.!.�&���)2�2." �.� 2�� #� 1����1� 2&� �0!� !�1�+� � # .�2��02&��� #���02.�* .#2+�

�0!��.���� �2.�� � ��1���� .�.��+!�1�"  ����." ��. 2 � .�.��.���� .�) 2� $!�1� 2&� $0!�+�

��0�$ 2&� #� � ��12+�� 1#12��.2. 3#1���"  ����."� 1#12��.2. #�.�)!0#1�"� �02.3!.12�"� mouse
�03.��"� 1#12��.2. 0�����1�" ��..

Computer-Telephony Integration Vendors

• 	 Dialogic 0��.� ��." � !#3.� " 2��03&���)" 0� ���1�)" �.� 3 !�." 2�" 20$� � ��." DSP.
• �02.�* 2&� IBM's Computer-Aided Telephony Products �0!��.���� �2.� 2.  CallPath �.� DirectTalk
• þ Digital Sound Corporation �! 13�!0� ��. /��2#.�� #��!01�. 3&��2�� * 2.$#/! �0� #� 2� /#�2)2�2.

3&��2���" 1#����!&1�" .�2�10&� 3 !�+�� �.�+" �.� 2 0!�.�0� �!.3���" 2��03&��." Passport.
• þ TELE DATA Consultants, ��. 02.�!0�. .���2#��" � ��1��� * ��. 2��03&����  interfaces,

�! 13�!0� ��. 0�.�!02���  1*� %� 2&� 03.!� �+� 2&� IVR.
• þ ITI Software /�.��20� ����� ���0" �!.����0" 10 C �+/��. �!  !�1���0" ��. $!�1� 12�� computer-

telephony, �0 ���& .�) 30,000 �*!0" ��. $!�1��   
• þ Katalina Technologies 0�� !0*02.� 2 VoiceGuide, ��. 0!�.�0� �!.3���" 1$0/�.1�" ��. 03.!� ��"

IVR, fax-back �.� 3&��2�� * 2.$#/! �0� #�   
• þ Digital Equipment Corporation �! 13�!0� 2 DECVoice ��. 2� /�.1*�/01� 2 #  VAX 1¶ ��.

2��03&���) 1*12��.�

• þ Universal Access Inc. �! 13�!0� 2 � WebFax Server �! �0���� # �. �.!�$02.� � /#�.2)2�2. ��.

fax-back 2&� Web pages.   
• þ Word Systems �! 13�!0� �*10�" � # 03.!�)� �2.� 12. interfaces2�" .�.��+!�1�"  ����." �.� 2�"

2��03&��."�

• þ T-NETIX /�.���0� �! ')�2. 0�0�0!�.1�." ���10&�� )�&" 2 1*12��. 3&��2���" 0�.�!��&1�"

12 �$0�&� SpeakEZ.
• H Artisoft /�.��20� ��. �0���� ����. �! ')�2&� ��. &RPSXWHU 7HOHSKRQ\� )D[ �.� 1HWZRUNLQJ� )�&"

���02.� .�2����2) .�) 2  Web site2�" 02.�!�."��*!�. �! ')�2. 2�" .� 20� *�� 2 Visual Voice Pro,
��. 1#�� �� �!.3��+� 0!�.�0�&� �.� ActiveX 1#12���2&� �! 1.!� 12�� * 0���$ # 2&� �� bit � #
0��2!��0� 12 #" 03.!� �0�" �. /��� #!� *� ��. �0���� � �����. 03.!� �+� ��. Computer Telephony
�.� 2 TeleVantage, ��. ��#�� 2��03&���) 1*12��. 1$0/�.1��� .� ��0�12��� ��. ���! * �.�

�01.� # �0��� #" 0��$0�!�10�".

Major Research Labs

ù� � *�&" �! 13�! �2.�  � /�0#�*�10�" �0!��+� � !#3.�&� 0!0#��2��+� 0!�.12�!�&�
12 � 2 ��. 2�" .�.��+!�1�"  ����."�

• Center for Spoken Language Understanding (CSLU) Home Page
• Carnegie-Mellon Interactive Systems Labs
• MIT Spoken Language Systems Group
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• IEEE Communications Society
• Cambridge University Speech Vision Robotics
• U. Illinois ASR Lab
• þ ��12. Index - Speech �0!��$0� 1$0/)� �� �0*�0�" ��. 0!0#��2��� 0!�.12�!�. 10 )� 2 � �)1� � ���0

��. .�) 2.  � �. /�.��20� ��. )� !3 �.� 3.�2.$20!) �!.3��) (1#�2�!0�2.� .�) 2�� UCSC).
• 	. Haskins Laboratories �! 13�! #� 1$0/)� ��� �0*�0�" ��. 10��/0" 2 #Web 1$02���" �0 2��  ����.�

�.�� �0 ��. .!�02� 0���0!&���� ��12. 2&� �! �!.��.2�1���&� 1#�0/!�&� .�� 2 � �)1� �

• 	 Univeristy of Edinburgh �! 13�!0� ��. 1� #/.�. ��12. 2&� /�0��+� 0!0#��2��+� ���2!&� 0�2)"

2�" ù����."�   
• 7 8�6� 1DY\ ,QWHOOLJHQW 0XOWLPHGLD &HQWHU 0�0!0#�� 2�" /�0�.3�" .��!+� # #� � ��12��   
• 	 Linguistic Data Consortium �0!��!�30� 2�" /��3 !0" 1#�0/!��10�" �.� �! )/ #" 2 #�   
• 	 The Natural Language Software Registry �.2�$0� ����+!. ���! 3 !�+� ��. 2. /��3 !. projects

3#1���" ��+11.", )�&" 2 COSIMA, ��.� .�.��&!�12� 1#�0$)�0��"  ����." 12. +0!�.�����
• 	 The University of Munich's Bavarian Archive .1$ �0�2.� �0 2�� �.!.�&�� �! ')�2&� .�.��&!�1�"

12. +0!�.�����

• 	 IFA 12�� ���.�/�. �! 13�!0� ��. ��12. 2&� /�0��+� 0!0#��2��+� ���+� ��. ���.2. 3&��2���" �.�

 ����."�

• Comp.speech FAQ - Sources of raw voice data
• þ ��12. Corpora �0!��$0� ��. 1*� � .!$0� �02����&� .�.� ��+10&��
• þ .�)� #�� /�0*�#�1� �0!��$0� 0!0#��2��� papers � # .�.3�! �2.� 12 1$0/�.1�) 2&� interfaces

1#� ����."� Matt Marx's Home Page.
• 	 ROC 0��.� ��. 0�/�.3�! � 1$0/�.12��) 0!�.�0� ��&11��+� � �2��&�� /��� #!����� .�) 2 

3 �2�2� Stephen Yang.
• þ International Phonetic Association �.!�$0� �0����" ���! 3 !�0" 1$02��� �0 2. 3&��2��� 1*�� �.�

2�" 0��!.3�" �$&� �.� 2�" 3&��2���" �!.��.2 10�!�"�   
• ù� � *�&" �.!�$02.� ��. /0���. 2&� +.����+� site ��. 2��  ����.� 1#��0!��.��.� ��� # 2 #

0!�.12�!� # Institute of Communications, 0�)" �!�! # 12 Recherche webzine �.� 2 # 0!�.12�!� #

CLIPS.
• 	 UCLA /�.��20� ��. 0!0#��2��) 0!�.12�!� .�.��+!�1�"  ����."� )� # /�0!0#��2.�  2!)� "

�0�2 #!��." 2�" .��!+����" 3&��" �.� .� �"�

Text to Speech and Compression

• H Gus Communications �.2.1�0#��0� 1#���20"  ����." � # �0�2 #!� *� 10 �0!����� � Windows
0�/��� ��. $!�120" �0 0�/���" .����0"�

• 	 The Digital Camridge Research Laboratory �$0� �/� �!.��.2 � ��10� .!�02� 1��.�2��� / #�0��

12 � 2 ��. 2�" 1*��01�"  ����."�

• �2� /�0*�#�1� University of Edinburgh #��!$0� /�.��1��� ��. ��12. �0 �0!�� # ��. �2 #���. TTS
demos .�) 2 Web.

• 	 Laureate 0��.� ��. �.�� *!�� 1*12��. TTS, �.2.1�0#.1��� .�) 2. BT Labs 2�" ù����.��2�

10��/. 2 #" 12 web#��!$0� /�.��1�� ��. interactive demo.
• þ Voxware 0�/��0*02.� 12� 1#���01� �.� 2� � !3 � ��1� �morphing� 3&��"� 	0�0#2.� 2 #" �! ')�

0��.� 2 ToolVox ��. 2  web� 2  � � 0��2!��0� 2�� 03.!� �� .!$0�&� 1#���01����" 3&��" 12.

/��3 !. web sites.
• �0!���" .�)��  � �.12�" 02.�!�0" � # 0�/��0* �2.� 12� 1*��01�  ����." 0��.� � Willow Pond� � #

�! 13�!0� �0!��� /0���.2. 2&� �$ �!.3�10&� � # �!.��.2 � � *�  � ��$.��" 2�" �.� � First Byte� �
 � �. 3����02.� ��. 2�" ��.23)!�0" 1*��01�"  ����." ��. PC � # �! &�0��

• þ Elan .� 20�0� ��.� +.����) �! ���0#2� 1#12���2&� TTS �.� #� � �0� .��)� �� �!0#�. 12 #"
2 �0�" 2 # hardware �.� 2 # software.

• þ Eloquent Technology �! 13�!0� ��. demo 2 # � ��1��� * �02.2! ��" �0����&� 10  ����. � #

/�.���0�� 2  � � 2!�$0� 10 �0!����� � Windows.
• þ Lucent Technologies Bell Labs �! 13�!0� ��. �.�� *!��  on line demo 2 # 1#12��.2 " �02.2! ��"

�0����&� 10  ����. � # /�.���0�� 2  � � �0�2 #!�0� 10 2!0�" ��+110"�ù������� +0!�.���� �.�

�������.�

• þ AcuVoice /�.���0� ��. ��$.�� TTS, �.�+" �� ��. 1*12��. SDK � # �0�2 #!�0� 0��1�" 1.�

.�.��+12�" �reader� �0����&� ��. Windows PC.
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• ù� �.� � 02.�!�. Lernout & Hauspie �$0� �/� .�.30!�0� 1.� /�.����2�" 1#1�0#+� .�.��+!�1�", 0�
2 *2 �" /�.���0� �.� .!�02� �! ')�2. 1#���01�" 3&��" �.� �02.2! ��" �0����&� 10  ����.� 2.  � �.

0��.� 1#��.2� �0 .!�02�" ��+110"� )�&" 2 TruVoice 2�" Centigram.

Applications of Speech Recognition, IVR and Computer-
Integrated Telephony

• þ Wildfire Communications 12 $0*0� 12� /��� #!��. 0�)" �! ')�2 " 0�2��01�" 0�2 �+� �� 0���$ # ��.

2� �!.��.20�.�� #� 12�!��� ��1& 2��03+� #� 2  � � �
 .�.��&!��0� �.� �. 0�20�0� /��3 !0"
3&��2���" 0�2 ��"�

• ò�. ��! " 2 # site 2�" KAMT  0��.� .3�0!&��� 12� �02.2! �� 2&� �.2!��+� �.2.�!.3+� .�)

.�.� ���� 10 %�3�.�� � !3� �.� 1#��!��0� /��3 !. �! ')�2. #�.�)!0#1�"�

• þ Metroplex Voice Technologies 0����0��0 �!)13.2. 2�� �#�� 3 !�. 2 # MathTalk, 0�)"
�! �!���.2 " �.���.2��+� #� � ��1�+� � # $!�1�� � �0� macros �.� 2� 1#1�0#� #�.�)!0#1�" 2�"

Dragon.
• þ 02.�!�. Digital Dreams �.!��0� 1#1�0#�" 3&��2���" 0�1)/ # �.2�����0" ��. 03.!� ��" � �#��1&��

)�&" 0��.�  Macromedia Director.
• þ Digital Acoustics /�.���0� ��. �/�.�2�!&" .��)� �� 03.!� �� 3&��2���" #� � ��1�" ���10&�� �

 � �. �! 1.!2�2.� 10 ��. 2��03&���� �!.��� �.� .� � *�&" �� !0� �. $!�1�� � ���0� .�)

 � �./�� 20 2��03&���� 1#1�0#� 0�2)" 2 # 1��2� *�

• 	 web site 2�" Sun Microsystems ��. 2. /��3 !. SpeechActs /�0!0#�� 2�" /#�.2�" 03.!� ��" 2�"

 ����." �.� �$0� �!)13.2. 0��� #2�120� �0  !�1���0" �$�2���" �$ �!.3�10�"�

• 	 CDTNews 0��.� ��. ����.�  newsletter .3�0!&��� 12�" �.��10�" RSIs (Repetitive Strain
Injuries).T 20*$ " 2 # � 0��!� # 2 # 
�� .�.3�!02.� 12�� .�.��+!�1�  ����."�

• �2� /�0*�#�1� .#2� �0!��!�302.�   organizer�.� recorder$0�!)" VoiceIt �   � � " /0� �$0� ��01�

1$�1� �0 2�� .�.��+!�1�  ����." .��� /�.��20� ��. .!�02� /�.1�0/.12��� �.� �! 2)2#�� 10��/. 12 

web.
• þ CAPITAL 0��.� ��." 0��.�/0#2��)"  !�.��1�)" � # �0�02� 2 #" /#�.2 *" 1#�/#.1� *" 3&��" �.�

#� � ��12+� ��. $!�1� 12�� 0��.�/0#1� �.� �/�.�20!. 12� �0�2�&1� 2�" �! 3 !�"�

• 	 The MRC Group �$0� �.2.1�0#�10� �� 0�� !0*02.� 2 PowerScribe ��. $!�1� 12� �./� � ��.� �0

��1� 2 PowerScribe 2�" Articulate Systems. 	 MRC Group .�.1$ �0� 1$0/)� 2200 /.�2#� �!�3 #"
(transcriptionists� 10 �� �!.30�.�

• þ Applied Voice Recognition (AVRI) /�.���0� 2 � SpeechCOMMANDER, ��. �! ')� 1#�0$)�0��"

#�.�)!0#1�" ��. $!�1� 10 �0!����� � �!.30� # �.� .*��1� 2�" �.!.�&���)2�2."� 2  � � 

.�.�.����0� 0�2#�&1�.�� 2� 1#1�0#� #�.�)!0#1�" 2�" IBM ��1& 2 # �! �!���.2 " SOHO � #
03.!�)�0��

• þ Parity Software .� 20�0� ��. .�) 2�" 1��.�2��)20!0" 02.�!�0" /�.����1�" 0!�.�0�&� ��. computer-
telephony��2. �! ')�2. 2�" 1#��0!��.���� �2.�� ��. �0!����� � ��. scripting, 0!�.�0�. �0 ��0�$ 

ActiveX, ��#��0" �*10�" ��. GUI� 0�+ �!)13.2. �$0� �! &��10� ��. �! ')� �0 ActiveX 2  � � 

1#�0!���02.� �0 2�" ��$.��" .�.��+!�1�"  ����." 2*� # SAPI.
• þ Unisys �! 1�.�0� �. 0��2*$0� 2�� �.2.�)�1� 2�" 3#1���" ��+11."� ��. 2�� 0�.�&�� .�) ��.

�0��0� 2 # �0�2!�� * � ��.2 "� �! �0���� # �. /��� #!��10� ��.� #� 12�!��2� 1#�/�.���0&� ��1&
0�)" .�.��&!�12�  ����." � # �02.2!��0� 2� 3&�� 10 �0��0� �

• þ Kewill-DECTEL .� 20�0� ��. ú!02.���) 3 !�. 1#12���2&� .�.��+!�1�"  ����." 0�/0/0�����&�
��. 03.!� �� 12 #" �0��� #" .� ���0#2�� *" $+! #"� )� # .�.�20�2.� � 0� ����10� �.� .�.��.�����

.�) 2� $!�1� 2&� $0!�+� 0�1.�&�� /0/ ���&�� ��$� ��. 2�� 0�2��01� 2&� �.!.��0��+��

• þ Speech Machines .� 20�0� ��.� .�) 2 #" �!&2 �)! #" 12�� 0� � ��1� 2�" .�.��+!�1�  ����." �0

2 Internet �.� 12 $0*0� 12�� 0�1.�&�� 2�" .�.��+!�1�"  ����." 12. 0��$0�!�1�.��

�0!����� �2.��!&20* #1. 03.!� �� 2�" 02.�!�." .� 20�0� 2  Cybertranscriber , ��. #��!01�. � #

0��2!��0� 2�� #�.�)!0#1� 3&��2��+� ���#��2&� ��1& ����2+� � 12.�0!+� 2��03+�&�� #� � ��12+�

�.� recorders, 2�� .#2)�.2� /.�2#� �!�3�1� 2 #" �.� .� � *�&" 2�� .� 12 �� 2&�

/.�2#� �!.3����&� �0����&� 12 #" $!�120" ��1& email.	 Cybertranscriber1#�/#��02.� 0*� �. �0

2�" #��!$ #10" third-party #��!01�0"� )�&" 2. 2��03&���� ���2!.� 2. 1#12��.2. YRLFH PDLO � 2.
� 1 � �0�.�� 1#12��.2. #�.�)!0#1�"�
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Mailing Lists

ù� � *�&" �.!�$ �2.�  � /�0#�*�10�"  !�1���&� 0���0����&� mailing lists, 12�"  � �0" �� !0� �.�0�" �.

0��!.30� �! �0���� # �. 1#��02�1$0� 10 .���� �!.3�. �.� 1#��2�10�" ��. ���.2. � # 1$02�� �2.� �0 2��

.�.��+!�1�  ����."�

• Colibri: �!)�0�2.� ��. ��. ��0�2! ���) newsletter, 2  � � .�0#�*�02.� 1
 0�0�� #" 2 #" $!�120" � #

0�/�.3�! �2.� �. 0���0!&� *� 1$02��� �0 2. �0/�. 2�" ��+11."� 2�"  ����." �.� 2�" � ����"�

• 	 ECTL - Electronic Communal Temporal Lobe 0��.� ��. moderated mailing list � # .�0#�*�02.�

12 #" 0!0#��2�" � # .1$ � *�2.� �0 2�" 03.!� ��" 2&� interfaces  ����." 12 #" #� � ��12�".
�! �0���� # �. ���0� �.�0�" 1#�/! ��2�" .!�0� �. 120��0� 2 )� �.� 2 ��12�2 *2 � 2 2���.� 2 

2���3&� 0!�.1�." �.� 2�� ��0�2! ���� 2 # /�0*�#�1��

• +�. �. 0��!.30� �.�0�" 1#�/! ��2�" 12�� Prosody mailing list .!�0� �. 120��0� 12� 1#��0�!�����

/�0*�#�1� ��. mail� 2  � � �. �0!��$0� 2 �*���.� "subscribe prosody Your_Name".
• þ foNETiks 0��.� ��. ����.�  moderated newsletter� # .�0#�*�02.� 12 #" 0��12�� �0" 2�"  ����."

�.� 2�" 3&��2���"�+�. 2�� 0��!.3� .�.�20�2.� � .� 12 �� mail �0 2 ���#�.� "join fonetiks
your_first_name your_second_name".

• þ PC-TELEPHONY 0��.� ��. mailing list � # .1$ �0�2.� �0 2�� 0� � ��1� #� � ��12+� �.�

2��03+�&�� +�. 2�� 0��!.3� .�.�20�2.� � .� 12 �� mail �0 2 ���#�.� "SUBSCRIBE PC-
TELEPHONY"

• �2)$ " 2�" TOUCHTON mailing list 0��.� � �! .�&�� 0�0�/��0#���&� 1#��2�10&� ��. ���.2. � #

1$02�� �2.� �0 2�� .�.��+!�1�  ����." �.� 2�" 'touch-tone' #��!01�0"� +�. 2�� 0��!.3� .�.�20�2.� �

.� 12 �� mail �0 2 ���#�.� "SUBSCRIBE TOUCHTON Your_Name"��0 �0!��2&1� � # ��� � "

0���#�0� �. 2 # .� 12��� �2.� 2. �0!�0$)�0�. 2�" ��12." #�) 2� � !3� �0!� /���" .�.1�)��1�"

�� !0� �. 120��0� 12�� Toughton ��. mail �0 2�� 0�2 �� SET TOUCHTON DIGEST, .3 *
�! �� #���&" �.!.���0� 2�� 0���0�.�&1� 0��!.3�"�

• �2�� ��12. 1#��2�1�" CCMI-L 1#��02�$ #� ��. 2�� +!. 411 	��0��� ��&��.� � /�#�#�2�"� +�. 2��

0��!.3� .�.�20�2.� � .� 12 �� mail �0 2 ���#�.� "subscribe ccmi-l".
• ü/+ �.!�$02.� � /�0*�#�1� ��. �. ���0� �.�0�" 1#�/! ��2�" 12�� Telecom Digest.

FTP Sites

�2�" .�)� #�0" /�0#�*�10�" �� !0� �.�0�" �
 .�.��2�10� ���! 3 !�.�) #���) �.� �! �!���.2. � #

.3 ! *� 2�� .�.��+!�1�  ����." �.� ��� �0" ���0" �0!� $�"� �0 �0!��2&1� � # .�.�20�2.� � ��0�. ��. 2��

.� 1#���01� ��� � # .!$0� # �0 1#��0�!����  format, �*1� �� !0� �. / �0� ��1& 0��1�0%�" 12 

comp.compression FAQ, � # �! 13�!02.� 0/+.
• Comp.speech archives� �0!��$0� �0!�11)20!. .�) ��� �!�!.  �./ � �����. 10 ��. shar file, 2  � � 

1#� /0*02.� .�) ��. .!$0� �0 2. �0!�0$)�0�.�

• Comp.dsp FAQ� �!)�0�2.� ��. ��. .!$0� �0 ���! 3 !�0" ��. 2. DSP's.
• ECTL� �0!��$0� 2. .!$0�. 2�"  �)�#��" mailing list � # .�.3�!���0 �! �� #���&"� �.�� �0 ��� �0"

�0!��!.3�" �! ')�2&�  ����." �.� 20$����" .�.3 !�"�

Trade Shows

ù� � *�&" .�.3�! �2.� 2. sites ��� �&� 1#�0/!�&� � # ��� �2.� �� �$ #� �/� ���0�� 12�� ù�0!��� �.� 2.

 � �. �$ #� .�2��0��0� 2�� .�.��+!�1�  ����." �.� 2�" 03.!� ��" 2�"�

• AVIOS'99 - û� !�.�+�02.� .�) 2�� American Voice Input/Output Society 2 /��12��. .�) �����

�.' # ���� 12  San Jose2&� þ���ù��.!�����. �0 2�� ���01� �.� 2�� �.! #1�.1� 2&� ��&�

�! ')�2&� 3&��2���" 20$� � ��." �. ���0� $+!. 2 02�1� Voice I/O Conference, 12  � � �.

.�.� ��&� *� 2. �� �!)13.2. 0!0#��2��� .� 20��1�.2. ��. 2��  ����. �.� 2  � � 0��.� 0#!�&"

/�./0/ ��� &" 2 �*!� ��1 0���)!3&1�" 2&� 01$�2&" �#����&� 12� 3&��2��� 20$� � ��.� - +�.
�0!�11)20!0" ���! 3 !�0"� (408) 248-1353.

• Computer Telephony Show - þ Computer Telephony Expo Spring 99 /� !�.�+�02.� 12 Los Angeles
Convention Center 2 # Los Angeles .�) ��� �.!2� # ������2 $+! 2�" ���01�" �� !0� �.�0�" �.

�!0�  2�/�� 20 $!0���02.� �! �0���� # �. ���0� 2�" �� 1#�02�" .� !�" 10 �! ')�2. CT (Computer
Telephony).�0!�11)20!0" .� ��� 02.�!�0" .�.���02.� �. 0���1 #� 2. �! ')�2. 2 #" 1$02��� �0 CT,
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Call Centers, IP Telephony �.� Next Generation 1HWZRUNV��.!�����. �0 2�� ���01� �. ���0� $+!.

1#��/!� ��. 2�� �.! #1�.1� 0!�.1�+� �.� /�� 1�0*10&� � # 1$02�� �2.� �0 2�� .�.��+!�1�

 ����."�þ -��� �&!��� ���01� Fall Expo �. ���0� 12  Orlando 2 � O�2+�!� �-+�. �0!�11)20!0"

���! 3 !�0"� 212-691-8215.
• SpeechTEK - þ SpechTEK 98 Conference & Exhibition /� !�.�+���0 .�) 2�� COMTEK International

2 � O�2+�!� 2 # ���� 12� N�. Y)!����02.�* 2&� �0��2&� � # ���#%0 1#��0!��.���� �2.�  �

�.2.�.�&2���" 03.!� ��"� � #�0�.� 2. 2!.�0���� 1#12��.2.�  � �.2.1�0#�"�  � 03.!� ��" �!.30� #�

2. 2��0��� ��&��.�� /��2#.�  � 2��03&����" 03.!� ��" ��.� -+�. �0!�11)20!0" ���! 3 !�0"� (800)
777-8774

Books

�
 .#2� 2�� �.2�� !�. �� !0� �. �!0� �.�0�" 2 #" 2�2� #" ��� �&� 0���0����&� �����&� � # 1$02�� �2.� �0

2�� .�.��+!�1�  ����." �.� 2.  � �. .3 ! *� 2 #" $!�120"� 2 #" 1$0/�.12�" �! ')�2&�� 2 #" �! �!.��.2�12�"

�.� 2 #" 0��12�� �0"�ù�.�#2��� �$ #�0�

1. 	. �����. � # .3 ! *� 2 #" $!�120" 2&� �! ')�2&�  ����." 0��.��

Users of Speech Recognition

• Computer Speech Technology
• 337 KILLER VOICE PROCESSING APPS
• The Essential Simply Speaking Gold
• IBM Speech Recognition; The Future Now! with Cdrom
• Using Speech Recognition

2. 	. �����. � # .3 ! *� 2 #" 1$0/�.12�" �! ')�2&�  ����." 0��.��
Speech Interface Design

• Designing Interactive Speech Systems: From First Ideas to User Testing
• Handbook of Standards and Resources for Spoken Language Systems
• Spoken Dialog with Computers
• Speech Technology for Telecommunications
• Voice Communications with Computers

3. 	. �����. � # .3 ! *� 2 #" �! �!.��.2�12�" 0��.��

Implementing Speech Recognition in Your Application

• Speech Recognition : Theory and C++ Implementation ���0�&1�� þ B&N /�$02.� �.!.��0��0" ��. 2 

����� .#2) 12�� 2��� 2&� $57 .�2� 2�" 2���" 2&� $125 ��1& 2 # Amazon.
• Computer Telephony Integration
• PC Telephony: The Complete Guide to Designing, Building & Programming Systems Using Dialogic

Systems

4. 	. �����. � # .3 ! *� 2 #" 0��12�� �0" �.� 2 #" 0!0#��2�" 0��.��

The Latest Research and Methods in Speech Recognition

• Statistical Methods for Speech Recognition
• Voice Recognition (Klevans, Rodman)
• Speech Coding: A Computer Laboratory Textbook
• Progress in Speech Synthesis
• Robustness in Automatic Speech Recognition; Fundamentals and Applications
• Fundamentals of Speech Recognition

Periodicals
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ù� � *�&" �.!�$ �2.�  � /�0#�*�10�" �.�  !�1���0" 12 �$0�+/0�" ���! 3 !�0" ��. ��� �. 0���0����.

�0!� /��� � # 1$02�� �2.� �0 2�� .�.��+!�1�  ����." �.� 2�" 03.!� ��" 2�"�

• ASRNews - 12 20*$� 12�� 2��� 2&� $325 -+�. �0!�1)20!0" ���! 3 !�0"� 781/861-6680��*���0"
���0� "� 14 10��/0"�

• 	 Computer Telephony .� 20�0� ��. ����.� �0!� /��) �0 ���.2. � # .3 ! *� 2�� CT �.� 2
 ���.
�! ')�2. .�.��+!�1�"  ����."� �.�+" �.� 1#�� #��" ��. 2�" �0�)/ #" .� !�"� �+��1�" �.�

�! +��1�" 2&� 1$02��+� 03.!� �+���! 13�! �2.� 12 20*$� 12�� 2��� 2&� $16.95 -+�. �0!�11)20!0"

���! 3 !�0"� 1-800-677-3435��*���0" ���0� "� 146 ��$!&�0" 10��/0"�
• 	 Speech Recognition Update .� 20�0� ��. �.� �!.���� � �.2.� �2)� 0�.��0��.2��) �0!� /��) ��.

2�� .� !�� 2. �! ')�2.� 2�" 0��$0�!�10�"� 2�" 02.�!�0" �.� 2�� 20$� � ��. 2�" .�.��+!�1�"

 ����."��! 13�! �2.� 12 20*$� 12�� 2��� 2&� $375 -+�. �0!�11)20!0" ���! 3 !�0"� 818/708-
0962��*���0" ���0� "� 24 10��/0"�

• 	 Speech Technology Magazine �! 13�!0� /&!0�� 1#�/! �� 10  !�1���0" �.2�� !�0" .�.��&12+�

�.� /�.2�!0� .!$0� �0 2. /�� 1�0#���. �!�!. 2&� �0!.1���&� 02+��	. �!�!. 2 # �.�*�2 #�

0�.!�+" 2�" 0�0���0�" 12� �� ��$.��. 2�" .�.��+!�1�"  ����." 2. 20�0#2.�. /* $!)��.�ü�/�/02.� ���0

2!0�" ���0" �.� � 02�1�. 1#�/! �� � 12 � �0�2.� 12. $12.95 -+�. �0!�11)20!0" ���! 3 !�0"� 203-
834-1430.���0� " 1#����1��� # 20*$ #"� 32 ��$!&�0" 10��/0"�

• Teleconnect - 12 20*$� 02�1�&" 12�� 2��� 2&� $15 -+�. �0!�11)20!0" ���! 3 !�0"� 1-800-677-
3435��*���0" ���0� "� 148 ��$!&�0" 10��/0"�

• VoiceNews - 12 20*$� 02�1�&" 12�� 2��� 2&� $297 -+�. �0!�11)20!0" ���! 3 !�0"� 301/424-
0114��*���0" ���0� "� 10 10��/0"�

• Voice Processing Magazine -+�. �0!�11)20!0" ���! 3 !�0"� 1-800-854-3112.

Updated: February 9, 1999.

This site is maintained by Russ Wilcox as a service to those interested in the business side
(as opposed to the technical underpinnings) of speech recognition. Content, suggestions,
and corrections are heartily welcomed! Send mail.

As mentioned in the What's on the Web directory!

Listed as a Key Resource for the Speech topic.

DISCLAIMER: All selections and descriptions are my own.

Web Access Symbol


