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(57) ABSTRACT 
An apparatus to enhance command communication in a 
high-noise environment between a user and user vehicle 
mobile data computer system, program product, and asso 
ciated methods are provided. The apparatus includes a 
vehicle computer adapted to be positioned within a user 
vehicle and a vehicle computer application program stored 
in memory of the vehicle computer adapted to communicate 
with a remote host computer. A voice command interface 
program product is also stored in the memory and is in 
communication with the mobile data communications appli 
cation program. The Voice command interface program 
product is adapted to receive as audio input, through an 
audio input device, a voice command from the user repre 
senting a command input, identify the Voice command by 
analyzing the received audio input, echo the identified Voice 
command through an audio speaker, and transmit the com 
mand input to the vehicle computer application program, the 
echo including a preselected audio message verbally repre 
senting the identified Voice command. 
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APPARATUS FOR COMMUNICATING WITH A 
VEHICLE DURING REMOTE VEHICLE 

OPERATIONS, PROGRAM PRODUCT, AND 
ASSOCATED METHODS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a divisional application which 
claims priority to and the benefit of continuation-in-part U.S. 
patent application Ser. No. 10/656.487, filed on Sep. 5, 2003, 
which is a continuation of U.S. patent application Ser. No. 
09/968,633, filed on Oct. 1, 2001, now U.S. Pat. No. 
6,621,422, all of which are incorporated herein by reference 
in their entirety. 

BACKGROUND OF THE INVENTION 

0002) 1. Field Of The Invention 
0003. The present invention relates to the field of com 
munications generally and, more particularly, to vehicle 
communication systems, program products, and associated 
methods. 

0004 2. Description of the Related Art 
0005 Law enforcement officers and other civil servants 
have long needed a cost-effective system which delivers data 
quickly, helps e.g., police officers save time in the perfor 
mance of their duties, and accomplishes these goals without 
interfering with other officer duties or endangering the 
officer. Early officer data systems included human dispatch 
ers in radio frequency (“RF) communication with officers 
in vehicles. In these early systems, data requested by the 
officer was typically searched for by hand and read back to 
the officer over the radio and, therefore, suffered from slow 
delivery of data, costs associated with employing dispatch 
ers, and a very limited database of available data. 
0006 These early systems were gradually replaced by 
police department computer systems, typically including a 
main computer in a police department headquarters or 
control center in communication with a police vehicle 
mobile data computer and at least one law enforcement 
database, such as the system shown in U.S. Pat. No. 6,188, 
939, by Morgan et al. titled “Advanced Law Enforcement 
and Response Technology.” Systems of this type use a 
handheld input device having a magnet stripe reader for 
filling in forms with data held on a magnet Stripe located on 
cards Such as driver's licenses, transmitting these forms to 
the vehicle mobile data computer, and printing out these 
forms on a printer positioned in the vehicle. The magnet 
stripe reader for reading driver's licenses poses an additional 
problem because the data obtained from the magnet stripe is 
often out of date, especially in States where licenses need not 
be renewed, and hence bar codes not being updated for many 
years. Further, the handheld unit required by such systems 
prevents the officer's hands from being free for other activi 
ties and can place the officer in dangerous situations such as 
when the officers attention is devoted to the handheld unit 
instead of the officer's Surroundings. 
0007 Some systems such as the Premiere MDC system 
sold by Motorola Corporation of Straumberg, Ill. have a 
police department computer in communication with a police 
vehicle mobile data computer and a database of law enforce 
ment data. These systems offer computer aided dispatching, 
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computer generated reports to be filled out by the officer, and 
can transmit responses to officer requests for law enforce 
ment data Such as data associated with license plate numbers 
or driver's licenses. The vehicle mobile data computer 
software in the Premiere MDC system has a limited text 
to-voice program for presenting data in audio rather than 
Video format and is also capable of displaying maps using a 
global positioning system (“GPS) unit to define the area to 
be displayed. The presentation of this data, however, is often 
poorly organized and poorly prioritized, thereby requiring 
the officer to spend a long time finding the desired data and 
distracting the officer from other work. The text-to-voice 
software from the Motorola system allows the officer to be 
Somewhat more aware of the Surroundings but still endan 
gers the officer as critical data, such as whether a Suspect is 
believed to be dangerous, may not come until the middle or 
end of the audio transmission. 

0008 Such systems conventionally transfer each element 
of written data or text-to-voice, e.g., including Zip codes, 
extraneous information. Much of this information, however, 
is not needed by the officer and can be information overload 
for an officer. Further, because text-to-voice is typically 
monotone or lacking intonation, the officer must concentrate 
more attention on the transmission and may misunderstand 
portions of the transmission. Systems such as the Motorola 
system pose a still further problem because the officer must 
frequently focus attention on the computer screen while 
filling in forms and checking responses to queries. This 
Substantially increases the danger to the officer as the officer 
cannot be aware of the Surroundings at the same time. 
0009. Applicant recognized as beneficial in co-pending 
U.S. application Ser. No. 10/656,487 by Rubenstein titled 
“Apparatus for Communicating with Law Enforcement Dur 
ing Vehicle Travel and Associated Methods” and U.S. Pat. 
No. 6,621,422 by Rubenstein titled “Apparatus for Commu 
nicating with Law Enforcement During Vehicle Travel and 
Associated Methods,” an apparatus and Software for com 
municating with law enforcement during vehicle travel 
which: prioritizes pre-recorded human Voice responses to 
officer queries that delivers rapid, easily comprehended 
responses that allow the officer to maintain visual awareness 
of the Surroundings at all times; transmits audio alarms to the 
officer to give the officer immediate warning of degrees of 
law violation associated with a suspect; and provides cost 
effective quick mapping of incident locations. Such appa 
ratus and software previously have been beneficially imple 
mented in many vehicles. 
0010 Also with recent advances in computer technology, 
microphone technology, and speech recognition algorithms, 
there has been an emergence of speech recognition software 
capable of providing discrete word and phrase recognition. 
Speech recognition software generally receives a speech 
signal, determines which words constitute the speech signal, 
and apply the determined words to an application program 
either in the form of a command or in the form of text. 
Speech recognition systems generally compare an acoustic 
description of text stored in a vocabulary database againstan 
acoustic signal generated by the utterance of the text to be 
recognized. The speech recognition system then determines 
if the words or text are commands vs. dictation, applying the 
words or text as commands if recognized as a command. 
0011. There are numerous problems encountered in the 
attempt to perfect speech recognition. For example, prob 
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lems can include difficulty in determining when an utterance 
has begun. This problem is significantly exacerbated in a 
high-background noise environment. Some systems use a 
statistically derived acoustic model of background noise to 
filter the incoming acoustic signal. These systems have met 
Some Success where the non-speech Sounds consist mostly 
of background noise having a fairly constant frequency and 
amplitude not matching the spectral characteristics of the 
text stored in the vocabulary database. 

0012 Nevertheless, non-speech sounds, including back 
ground noise, are frequently detected as speech. This con 
dition is problematic because the speech recognition systems 
examine a very large database of words or text, attempting 
to match a detected Sound to each word or text. As such, 
speech recognition systems are likely to be falsely triggered 
into interpreting non-speech Sounds as speech. Even if the 
speech recognition system is able to differentiate between 
the non-speech Sounds and desired speech, resources of the 
associated computer system can be heavily taxed during 
Such determination, thus causing a significant delay to the 
user. This can cause the user to lose track of what speech was 
provided to the speech recognition system, distracting the 
user, and negating the benefit of using a speech recognition 
system. 

0013 Various vehicles, e.g., law enforcement or other 
public service vehicles, present an extremely high-back 
ground noise environment from multiple sources, such as, 
for example, the road, the engine, the wind, the vehicle fan, 
and the vehicle radio and/or passengers. Due to the level of 
Such noise, the typical voice recognition system would be 
overwhelmed, causing extended delays as high as 20 sec 
onds or more attempting to match the speech to be recog 
nized with the vocabulary database. During a critical event 
Such as, for example, a high-speed chase, distraction caused 
by either having to change focus to the computer screen to 
verify correct data entry or determining if the system 
received a command provided in the officer's speech, can 
significantly increase the likelihood of a traffic accident. 
Nevertheless, attempts have been made to implement a 
vehicle Voice recognition system. Such a system is known as 
“Project 54.” 

0014 Project 54, however, requires its own specialized 
hardware, hardware interface, and Software package, which 
must be shipped or otherwise physically delivered to the 
vehicle. A vehicle electrician must then install the hardware 
interface and additional hardware, such as, for example, a 
press-to-talk switch that must be both connected to a vehicle 
structure and electrically interfaced with one of the ports of 
the vehicle computer. The vehicles mobile client software 
application must then be replaced with that of Project 54. 
The operator of the vehicle must then be trained to use the 
Project 54 mobile client and must memorize the voice 
commands utilized by the Project 54 software package. 
0.015 The Applicant has recognized, however, that the 
various law-enforcement and other public service depart 
ments throughout the country have varying requirements, 
and prefer to utilize different mobile client software appli 
cations, generally having similar functionality, but con 
trolled by different function keys. Such public service 
departments generally do not have the time or resources to 
perform vehicle modifications. Further, requiring the differ 
ent departments to re-train their personnel in use of Software 
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having unfamiliar characteristics would require additional 
training expenditures, interrupt scheduling, and may cause 
operating difficulties, especially during initial implementa 
tion, which could result in an inability to receive critical 
information. 

0016. Also recognized by the Applicant is that Project54, 
similar to the various speech recognition applications 
described previously, is extremely susceptible to noise sig 
nals encountered when the push-to-talk Switch is engaged to 
allow the microphone to receive an audio signal. Such as 
during delivery of a Voice command. In Such situations, the 
vehicle computer system resources can be heavily taxed 
while attempting to recognize the Voice command, causing 
a significant delay in either recognizing the Voice command 
or failing to do so. This can result in a severe distraction to 
the user. Further, the user is not provided a system ready 
status, and thus, may lose track of which Voice command is 
being processed. As stated. Such distractions negate the 
benefit of using voice recognition systems. Recognized by 
the Applicant is that such a system is wholly inadequate 
system for Suppressing the effects of noise. The user must 
divert attention to the push-to-talk switch, provide voice 
commands during a relatively low-noise situation, and 
quickly release the Switch to prevent extraneous noise from 
being received. Also recognized by the Applicant is that this 
limitation prevents the Software from being operated in an 
entirely hands-free mode. 
0017 Thus, recognized by the Applicant is the need for 
a voice command interface program product or software 
compatible with a multitude of law-enforcement or other 
vehicle based mobile data systems that enables a user to 
utilize voice commands to operate the vehicle mobile data 
system, that requires little or no user training, and that has 
a very high accuracy under the most arduous conditions. 
Also recognized is that any voice command interface related 
system to be used for in-vehicle applications should be 
capable of not only enhancing the user's voice, but also 
eliminating background noise and minimizing the effect of 
other non-speech Sounds. 

SUMMARY OF THE INVENTION 

0018 With the foregoing in mind, embodiments of the 
present invention advantageously provide an apparatus, pro 
gram product, and associated methods to communicate with 
a vehicle during vehicle travel that can enhance the flow of 
data to and from a vehicle driver or other user, such as a 
police officer. Embodiments of the present invention also 
provide an apparatus, including a voice command interface 
program product, that reduces the need to type commands 
into a computer and/or press keyboard keys or buttons that 
are difficult to access, especially when the vehicle is on the 
move. Embodiments of the present invention also provide an 
apparatus, including a voice command interface program 
product, that delivers audio feedback indicating the selection 
of a command input to a mobile data Communications 
application program in the form of the Voice command, 
returning the interpretation of the voice command so the 
vehicle user can determine if the command or text was 
interpreted correctly. 

0019 Advantageously, the voice command interface pro 
gram product can provide voice command recognition and 
can deliver an echo of each spoken voice command, or a 
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subset thereof, either in the form of text-to-speech or in the 
form of a pre-recorded human Voice. Advantageously, this 
negates the need for the vehicle user to remove his/her hands 
from the steering wheel while driving or to shift focus from 
the outside environment in order to receive feedback. This 
functionality is particularly beneficial to law-enforcement. 
Unlike in other professions, a law-enforcement officer can 
be faced with situations. Such as, for example, a high-speech 
chase or a vehicle stop, where even a momentary distraction 
causing the officer to focus visual attention on the computer 
can cause the officer to loose control of the situation, 
resulting in possible injury or death to either the officer or to 
a bystander. 

0020 Embodiments of the present invention advanta 
geously provide an apparatus, including a voice command 
interface program product, to communicate with a user 
during vehicle travel which can: receive Voice commands to 
operate vehicle computer application programs including 
those that can transmit queries to a remote computer, echo 
the identified voice commands in either text-to-voice or 
pre-recorded human Voice, as pre-selected by a user; and 
prioritize pre-recorded human Voice responses to the trans 
mitted queries, Summarizing the responses, thereby deliver 
ing rapid, easily comprehended responses that allow the user 
to maintain visual awareness of the Surroundings at all times. 
0021 More particularly, embodiments of the present 
invention provide an apparatus to communicate with a user 
or users, e.g., law-enforcement, during remote vehicle 
operations that can enhance command communication, par 
ticularly in a high-noise environment. For example, in an 
embodiment of the present invention, an apparatus includes 
a vehicle mobile data computer system which includes a 
vehicle computer having memory to store data therein and 
adapted to be positioned within a user vehicle. Such as, for 
example, a law enforcement or other civil service vehicle, to 
define a vehicle mobile data computer. The vehicle mobile 
data computer is in communication with a remote host 
computer, e.g., a department server, which is in communi 
cation with various external databases. When implemented 
with law enforcement, the remote host computer is in 
communication with law enforcement databases to Supply 
law enforcement data to officers positioned in a law enforce 
ment vehicle. The vehicle mobile data computer preferably 
uses radio frequency to transmit and to receive such data. 
The vehicle mobile data computer is also in communication 
with at least one but preferably a plurality of audio speakers 
and at least one audio input device. One or more vehicle 
mobile data computer application programs are stored in the 
memory of the mobile data computer. At least one of the 
vehicle mobile data computer application programs prefer 
ably is a mobile data communications application program 
adapted to communicate with the remote host computer 
through the vehicle mobile data computer, to thereby trans 
mit and receive data through the remote host computer. 
0022. A voice command interface program product, 
stored in the memory of the vehicle mobile data computer 
and in communication with the vehicle mobile data com 
munications application program, is provided to enhance 
user communication with the remote host computer through 
the mobile data computer. The voice command interface 
program product includes instructions to perform the opera 
tions of receiving as audio input through the at least one 
audio input device a voice command from the user repre 
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senting a command input; identifying the Voice command by 
analyzing the received audio input; echoing the identified 
Voice command through the at least one audio speaker, and 
transmitting or otherwise conveying the command input to 
the mobile data communications application program. The 
echo preferably includes a preselected audio message ver 
bally representing the identified voice command. The audio 
message preferably include data representing or repeating 
the identified Voice command in prerecorded human Voice. 
0023. According to an embodiment of the present inven 
tion, an initializer is provided. The initializer is adapted to 
assign or provide assignment of a preferably very limited set 
of Voice commands tailored to interface with various appli 
cation programs for the vehicle mobile data computer sys 
tem, e.g., a vehicle mobile data computer application pro 
gram. Advantageously, when operated on a WindowSR 
operating system, the initializer can be implemented by an 
initialization program or initialization text file. Such as an 
“...ini file, or data entered into the Windows(R) registry. Also, 
advantageously, the Voice command interface program prod 
uct is responsive only to limited sets of unique voice 
commands each of which function to emulate a correspond 
ingly unique keyboard key press or series of keystrokes. The 
initialization file can provide a set of unique user-defined 
Voice commands (e.g., “license plate' or "plate') assigned to 
a correspondingly unique set of keyboard keystrokes or 
series of keystrokes (e.g., “Alt-c, F4, F5, F11) to select an 
application program page, frame, text entry field, or other 
graphical user interface input. The initialization file can also 
assign the Voice command interface program product to use 
a common spoken phonetic alphabet (e.g., “alpha” to “Zulu 
or “adam” to “Zebra”) equating to a keystroke for corre 
sponding letters of the alphabet (e.g., “A” to “Z”), and 
Arabic numerals, e.g., “Zero' to “nine' equating to a key 
stroke for corresponding numbers “0” to “9.” 
0024. In the preferred embodiment of the present inven 
tion, only a specific set of user-defined or specified voice 
commands assigned or defined by an initializer, and/or those 
alphanumeric descriptions of individual keys associated 
with the vehicle mobile data computer keyboard, are com 
pared for voice command recognition by the Voice command 
interface program product. This is a significant feature that 
advantageously Substantially improves voice command rec 
ognition accuracy and processing time, especially in a 
high-noise environment. Rather than comparing the received 
audio input to a large database of terms or phrases as is 
necessary with typical speech recognition programs, accord 
ing to embodiment of the present invention, received audio 
input need only be compared to the specific commands 
necessary to operate each vehicle or public service depart 
ment specific mobile data computer application or applica 
tions. Having Such a limited Vocabulary of Voice commands 
and no dictation text to search advantageously reduces the 
probability that a noise signal will be interpreted as a voice 
command. 

0025 The apparatus further preferably includes a com 
munication enhancing program product stored in the 
memory of the vehicle mobile data computer and in com 
munication with the vehicle mobile data communications 
application program to enhance communication with the 
remote host computer through the vehicle mobile data 
computer. The communications enhancing program product 
is positioned to transmit enhanced audio data, e.g., law 
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enforcement data received from the vehicle mobile data 
communications application program, to the user through 
the at least one audio speaker. The enhanced audio data 
preferably includes a plurality of preselected and prere 
corded audio messages that are processed and played in 
response to the audio data received from the vehicle mobile 
data communications program product to thereby Summa 
rize and prioritize messages forming the requested audio 
data. 

0026. Embodiments of the present invention also provide 
a method of enhancing command communication in a high 
noise environment between a user and a user vehicle mobile 
data computer. For example, according to an embodiment of 
the present invention, a method includes providing a voice 
command interface program product particularly adapted to 
interface with a vehicle mobile data computer running a 
vehicle mobile data computer application program requiring 
command input by providing vehicle mobile data computer 
input device emulation. The method also includes providing 
an initializer preferably in the form of a program or initial 
ization file accessible by the voice command interface 
program product and configured to assign each of a plurality 
of preferably customer or user specific/specified Voice com 
mand terms or phrases, defining a plurality of vehicle mobile 
data computer application program voice commands, to a 
corresponding plurality of vehicle mobile data computer 
input device command inputs for the vehicle mobile data 
computer application program. The method also includes 
providing a plurality of phonetic alphabet data sets to 
provide command input of a plurality of letters correspond 
ing to a plurality of vehicle mobile data computer input 
device inputs for the vehicle mobile data computer applica 
tion program. 

0027. The method also includes assigning to at least some 
of the assigned voice commands, and/or assigned letters and 
numbers, an audio message in the form of an echo to 
acknowledge the Voice command received from the user. 
The echo is preferably in the form of a prerecorded human 
Voice message. The method can further include editing by 
the user the initializer to: assign an additional voice com 
mand terms or phrases to a corresponding vehicle mobile 
data computer input device input, in response to a modifi 
cation of the vehicle mobile data computer application 
program; or edit a pre-assigned Voice command assignment 
to change a name of a voice command, change the command 
input (keystrokes), or change the audio data associated with 
the Voice command, in order to Suit user preferences. 
0028. According to an embodiment of the present inven 
tion, another method can include accessing through an area 
network a user accessible web site or file server to “down 
load' or otherwise receive a voice command interface 
program product that is adapted to provide vehicle mobile 
data computer input device emulation for a vehicle mobile 
data computer application program installed on a vehicle 
mobile data computer. The Voice command interface pro 
gram product advantageously can be provided and received 
by a user, preferably directly through the vehicle mobile data 
computer, in the form of a single self-extracting executable 
program including the Voice command interface program 
product, negating the requirement for delivery of other more 
physically embodied computer readable media, e.g., a CD, 
in order to install the Voice command interface program 
product. The self-extracting executable program preferably 
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also can include an initializer which is adapted to assign a 
plurality of preferably user-specified Voice commands to a 
correspondingly unique set of keyboard key command 
inputs, i.e. keystrokes or series of keystrokes. Advanta 
geously, the initializer can be pre-tailored for a specific users 
needs prior to downloading or can be tailored by the user 
thereafter. The method further includes executing the self 
extracting executable program, to thereby install each of a 
plurality of components of the Voice command interface 
program product and the initializer in memory of the vehicle 
mobile data computer. 
0029 Preferably upon startup/initialization of a voice 
command interface program product, each of a plurality of 
user-tailored Voice commands, to be received as audio input 
from an audio input device and a phonetic alphabet, are 
assigned to a corresponding keyboard key command input to 
interface the voice commands with a vehicle mobile data 
computer application program, to thereby provide command 
input to the vehicle mobile data computer application pro 
gram. The numbers "Zero' to “nine' equating to a keystroke 
for corresponding numerals “0” to '9' can also be assigned 
accordingly if not already done so in an operating system 
speech application program interface (SAPI). The initializa 
tion can also include assigning to at least some of the 
assigned Voice commands, and/or assigned letters and num 
bers, an audio data message in the form of an echo, and 
preferably in the form of a prerecorded human voice mes 
sage, to acknowledge the Voice command received from the 
USC. 

0030. Another method of enhancing command commu 
nication in a high-noise environment between a user and a 
user vehicle mobile data computer includes receiving voice 
commands and/or noise as audio input from the user through 
an audio input device, and identifying the Voice commands 
by analyzing the received audio input. This is typically 
accomplished by performing an acoustic description com 
parison, or other analysis known to those skilled in the art, 
on or for the received audio input. The analysis is preferably 
only performed for a maximum of a predetermined or 
preselected time delay or timeout. Advantageously, this 
functionality allows quick recognition of the Voice com 
mand not accompanied by excessive noise, and provides an 
ability to Suppress a noise signal that would otherwise cause 
excessive use of processor resources and excessively delay 
a user's ability to convey a voice command, potentially 
distracting the user. This functionality also provides a time 
limitation for when a very low Voice signal-to-noise ratio is 
encountered to allow the voice command to be repeated, if 
necessary, Substantially without delay, rather than causing 
the user to be distracted while waiting for the processor to 
try and likely fail to identify the voice command from 
amongst the noise signal. 

0031. In an embodiment of the present invention, if a 
Voice command is identified, and if an echo function is 
enabled and audio data is assigned to the respective voice 
command, the Voice command (or representation thereof) is 
echoed through the vehicle or computer audio speakers and 
the command input (e.g., keyboard emulation) correspond 
ing to the identified voice command is sent to the vehicle 
mobile data computer application program. The echo pref 
erably includes a preselected audio message, preferably 
prerecorded in human Voice, Verbally repeating a represen 
tation of the Voice command. When commanded to do so, 
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the vehicle mobile data application program can either 
access vehicle memory or access a remote computer to 
receive requested data. In another embodiment of the present 
invention, the functionality of either receiving audio input or 
transmitting further identified Voice commands to the 
vehicle mobile data computer application program is auto 
matically disabled if after a preselected time delay no voice 
commands are identified. 

0032 Embodiments of the present invention also include 
a computer readable medium that is readable by a computer 
to enhance command communication in a high-noise envi 
ronment between a user and a vehicle mobile data computer 
application program. For example, in an embodiment of the 
present invention, the computer readable medium includes a 
set of instructions that, when executed by a computer, Such 
as, for example, vehicle mobile data computer, cause the 
computer to perform the operations of extracting data from 
an initializer configured to assign a plurality of user-specific 
or user-specified voice command terms or phrases, defining 
a plurality of vehicle mobile data computer application 
program Voice commands, to a corresponding vehicle 
mobile data computer input device command input (e.g., 
keyboard keystroke or keystrokes) for the vehicle mobile 
data computer application program; and assigning the plu 
rality of vehicle mobile data computer application program 
Voice commands, responsive to the extracted data, to cor 
responding vehicle mobile data keyboard key command 
inputs to interface the voice commands with the vehicle 
mobile data computer application program. 

0033. The instructions also include those to perform the 
operation of receiving audio input through an audio input 
device when in a high noise environment; and performing an 
acoustic description comparison on the received audio input, 
to thereby identify a set of preferably only the following 
Voice commands: Voice command terms assigned in the 
initializer, members of a phonetic alphabet associated to the 
initializer to provide command input of a plurality of letters 
each corresponding to separate keyboard key input, and a 
plurality of numbers each corresponding to a separate 
numerical keyboard key input, to identify each respective 
Voice command, to thereby execute an associated vehicle 
mobile data computer application program command input. 

0034 Particularly with respect to law-enforcement, voice 
command recognition speed and accuracy is essential in 
order to prevent unwarranted distraction of an officer. 
Accordingly, by providing a very limited set of voice 
commands which are easy to assign and remember, the 
officer, even in a very high-stress situation, can easily 
convey, and the Voice command interface program product 
can quickly recognize, all voice commands necessary to 
operate the mobile data communications application pro 
gram or other application programs. Further, selection of the 
very limited set of necessary voice commands reduces the 
amount of system resources and time required to analyze the 
audio input. 

0035. According to another embodiment of the present 
invention, a computer readable medium includes instruc 
tions that, when executed by the vehicle mobile data com 
puter, cause the computer to perform the operations of 
receiving as audio input from the user through an audio input 
device, e.g., a stationary or wireless microphone, a voice 
command representing a vehicle mobile data computer 
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application program command input; and identifying the 
Voice command by analyzing the received audio input. The 
instructions also include those to perform the operations of 
echoing the identified Voice command through an audio 
speaker in response to identification of the received Voice 
command and/or release of a push-to-talk control key; and 
transmitting the corresponding command input to the 
vehicle mobile data computer application program. The 
echo preferably includes preselected audio data associated 
with the identified Voice command including a representa 
tion of the identified voice command, preferably in the form 
of a prerecorded human Voice audio message, Verbalizing 
the representation of the identified voice command. 
0036). According to another embodiment of the present 
invention, a computer readable medium includes instruc 
tions that, when executed by a computer, e.g., the vehicle 
mobile data computer, cause the computer to perform the 
operations of receiving through an audio input device audio 
input including a plurality of voice commands from the user; 
transmitting to the vehicle mobile data computer application 
program the plurality of Voice commands from the user 
received as audio input; and disabling, responsive to a 
preselected time delay, transmitting the plurality of voice 
commands to the vehicle mobile data communications appli 
cation program or receiving audio input from the audio input 
device. 

0037 According to another embodiment of the present 
invention, a computer readable medium includes instruc 
tions that, when executed by a computer, e.g., vehicle mobile 
data computer, cause the computer to perform the operations 
of receiving an audio input from the user through an audio 
input device, e.g., a stationary or wireless microphone, that 
may or may not include a Voice command representing a 
vehicle mobile data computer application program com 
mand input; and analyzing the received audio input to 
determine if the audio input includes a valid voice command 
from a user. The instructions also include those to perform 
the operation of rejecting the received audio input as includ 
ing a voice command from the user after attempting to 
identify for a preselected or predetermined time period/delay 
period a valid assigned voice command. The instructions 
also include those to perform the operation of substantially 
immediately resuming awaiting receipt of a voice command 
in response to termination of the delay period. Advanta 
geously, this functionality prevents the vehicle mobile data 
computer from excessively wasting system resources in 
order to attempt to identify either a noise signal as a voice 
command embedded among the noise signal or a voice 
command provided by the user but in Such a high noise 
environment that the Voice command signal to noise ratio is 
extremely low, making identification of the Voice command 
extremely difficult and unlikely. Advantageously, by quickly 
resetting to receive either an initial voice command or a 
repeat of a previously attempted Voice command, the user is 
provided with less distraction and increased Voice command 
identification reliability. 
0038 Advantageously, according to various embodi 
ments of the present invention, the Voice command interface 
program product functions entirely in the “background.” 
without the need for direct user control. Also advanta 
geously, the Voice command interface program product 
integrates with various Microsoft(R) SAPI engines and is 
compatible with various Windows.(R) operating systems 
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including Windows 95, Windows 98, Windows ME, Win 
dows 2000, Windows NT, and Windows XP. Advanta 
geously, the program product installer can be written using 
a common installation program, Such as, for example, the 
Wise Installation System, InstallShield, available through 
Wise Solutions, Inc., Plymouth, Mich. Preferably the pro 
gram product installer can also install both the Voice com 
mand interface program product and selected Microsoft(R) 
SAPI engine, along with a user editable initializer. 

0039. Also advantageously, both the voice command 
interface program product and initializer are “plug-and 
play' capable, and thus, are immediately ready to function. 
After initial installation of the voice command interface 
program product, the user need not access any graphical user 
interface to utilize the functionality of the voice command 
interface program product. Microphone training can be 
accessed through either a voice command or a keystroke 
combination, but this need not be a prerequisite to imme 
diate use. When used with a Windows(R) operating system, a 
system tray icon can be displayed to provide a ready visual 
reference of the operational status of the Voice command 
interface program product, to thereby reduce any potential 
user confusion. Further, advantageously, a control selector, 
e.g., left control key or external input device Switch, assign 
able by an initializer, e.g., a “...ini file, can be provided to 
control whether the computer accepts audio (voice) input. 
Also advantageously, audio data, e.g., a short "...wav' file or 
files, can be assigned in the initializer to indicate manipu 
lation of the control selector. 

0040 Still further, advantageously, the user may select 
various user-tailored configurations. For example, an "echo 
can be selected or deselected for a specific command term or 
terms, and/or for letters or numbers. Also for example, the 
user can: add, modify, or delete voice command terms and 
their assigned keystroke combination; Switch between pho 
netic alphabets; select or deselected key activation audio 
feedback; and assign or modify selection of a keyboard key 
to function as a push-to-talk key. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0041. So that the manner in which the features and 
advantages of the invention, as well as others which will 
become apparent, may be understood in more detail, a more 
particular description of the invention briefly summarized 
above may be had by reference to the embodiments thereof 
which are illustrated in the appended drawings, which form 
a part of this specification. It is to be noted, however, that the 
drawings illustrate only various embodiments of the inven 
tion and are therefore not to be considered limiting of the 
invention’s scope as it may include other effective embodi 
ments as well. 

0.042 FIG. 1 is an environmental perspective view of a 
vehicle having an apparatus to enhance command commu 
nication in a high-noise environment between a user and 
user vehicle mobile data computer system according to an 
embodiment of the present invention: 

0.043 FIG. 2 is a schematic block diagram of an appa 
ratus to enhance command communication in a high-noise 
environment between a user and user vehicle mobile data 
computer system according to an embodiment of the present 
invention; 
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0044 FIG. 3A is a schematic block diagram of a vehicle 
computer system of an apparatus to enhance command 
communication in a high-noise environment between a user 
and user vehicle mobile data computer system according to 
an embodiment of the present invention; 
0045 FIG. 3B is a schematic block diagram of a micro 
phone to enhance command communication in a high-noise 
environment between a user and user vehicle mobile data 
computer system according to an embodiment of the present 
invention; 
0046 FIG. 4 is a schematic block diagram of memory of 
a vehicle computer of an apparatus to enhance command 
communication in a high-noise environment between a user 
and user vehicle mobile data computer system according to 
an embodiment of the present invention; 
0047 FIG. 5A is a table illustrating a portion of an 
initializer for initializing a voice command interface pro 
gram product according to an embodiment of the present 
invention; 
0048 FIG. 5B is a table illustrating two phonetic alpha 
bet examples assignable by the initializer of FIG. 5A 
according to an embodiment of the present invention; 
0049 FIG. 6 is a front plan view of a form portion 
selection GUI according to an embodiment of the present 
invention; 

0050 FIG. 7 is a schematic flow diagram showing trans 
mission of audio data representing an echo of an identified 
Voice command according to an embodiment of the present 
invention; 

0051 FIG. 8 is an environmental perspective view of a 
user in communication with the vehicle mobile data com 
puter system illustrated in FIG. 1 according to an embodi 
ment of the present invention; 
0052 FIG. 9 is a schematic flow diagram of a method of 
enhancing command communication in a high-noise envi 
ronment between a user and a mobile data computer system 
according to an embodiment of the present invention; 
0053 FIG. 10 is a schematic flow diagram of a method 
of enhancing command communication in a high-noise 
environment between a user and a mobile data computer 
system according to an embodiment of the present inven 
tion; 

0054 FIG. 11 is a schematic flow diagram of a method 
of enhancing command communication in a high-noise 
environment between a user and a mobile data computer 
system according to an embodiment of the present inven 
tion; and 

0055 FIG. 12 is a schematic flow diagram of a method 
of enhancing command communication in a high-noise 
environment between a user and a mobile data computer 
system according to an embodiment of the present inven 
tion. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS. 

0056. The present invention now will be described more 
fully hereinafter with reference to the accompanying draw 
ings, which illustrate embodiments of the invention. This 
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invention may, however, be embodied in many different 
forms and should not be construed as limited to the illus 
trated embodiments set forth herein. Rather, these embodi 
ments are provided so that this disclosure will be thorough 
and complete, and will fully convey the scope of the 
invention to those skilled in the art. Particularly, various 
embodiments of the present invention have been found to be 
effectively implemented with civil service organizations 
Such as, for example, law enforcement, and thus readily 
provide for enhanced illustrations and descriptions. Such 
embodiments, unless specifically stated as such, are not 
limited to Such organizations. Like numbers refer to like 
elements throughout. Prime notation, if used, indicates simi 
lar elements in alternative embodiments. 

0057. As shown in FIGS. 1-12, embodiments of the 
present invention provide an apparatus for communicating 
with a user or users, e.g., law-enforcement, during remote 
vehicle operations that can enhance command communica 
tion particularly in a high-noise environment. According to 
embodiments of the present invention, the apparatus 30 can 
provide for both enhanced transmission of data and Superior 
organization, prioritization, and delivery of requested data. 
Advantageously, the apparatus 30 is preferably designed to 
be used in conjunction with existing mobile data commu 
nications systems such as, for example, the Premier MDC 
system manufactured by the Motorola Corporation of 
Schaumberg, Ill. 

0.058 As perhaps best shown in FIGS. 1-4, generally, 
according to various embodiments of the present invention, 
the apparatus 30 (see FIG. 2) can include a centrally located 
department server 35 having access to one or more databases 
38 to supply a vehicle user with data requested by the 
vehicle user; a vehicle mobile data computer system 40 (see 
FIGS. 1 and 3A) positioned in a vehicle V and having a 
mobile data computer application program 43 (FIG. 4) to 
provide wireless communication with the department server 
35; a voice command interface program product 45 to 
provide voice recognition of voice (verbal) commands to 
thereby provide enhanced voice command control of the 
mobile data application program 43, particularly in a high 
noise environment; and optionally a communication enhanc 
ing program product 47 to transmit enhanced audio data 
received from the mobile data application program 43 to the 
vehicle user through an audio speaker 65 (see FIGS. 1 and 
3A). 
0059 More specifically, according to an embodiment of 
the present invention, the apparatus 30 can include a remote 
host computer e.g., a department a department server 35 in 
communication with one or more remote vehicle mobile 
data computers 41 each positioned in a vehicle V. The 
department server 35 preferably uses radio frequency to 
transmit and receive data to the vehicle mobile data com 
puter 41. The department server 35 is also preferably in 
communication with at least one and preferably a plurality 
of remote computers, and possibly a local computer having 
data defining department databases 38, through a commu 
nications network 50 such as the Internet or a local area 
network. The department databases 38, for example, can 
include local, regional, or national law enforcement data 
such as the Department of Highway Safety and Motor 
Vehicles (DHSMV) database and the National Crime Data 
Center (NCIC) database, just to name a few. These databases 
can provide time critical information Such as, for example, 
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vehicle and individual background for law enforcement 
officers when positioned in vehicles as well as for law 
enforcement personnel in a headquarters or control center. 
0060. As perhaps best shown in FIG. 3A, the vehicle 
mobile data computer system 40 includes vehicle mobile 
data computer 41 preferably having a processor 51 to 
process communications and other type of data, a display 53 
in communication with the processor 51 to display data to a 
user, memory 55, e.g., RAM and ROM, also in communi 
cation with the processor 51 for storing software and data 
therein, a power outlet 57 positioned to supply power to the 
processor 51 as well as other components of the vehicle 
mobile data computer 41, a keyboard 59 in communication 
with the processor 51 to supply a user interface to the user. 
The vehicle mobile data computer system 40 also preferably 
includes an RF transceiver 61 in communication with the 
processor 51 to transmit and receive data, and audio input 
device such as, for example, a microphone 63 (described in 
detail later) to provide voice command input to the vehicle 
mobile data computer 41, and at least one but preferably a 
plurality of speakers 65 for providing voice command 
acknowledgments and for delivering department data in 
audio form. The speakers 65 are preferably external speakers 
but can be speakers built into the computer or a preexisting 
speaker associated with a non-computer dispatching system 
as understood by those skilled in the art. As shown in FIGS. 
1 and 3A, the vehicle mobile data computer system 40 also 
preferably includes one or more printers 67 or other com 
puter peripherals in communication with the processor 51. 
When used in a law enforcement vehicle, for example, these 
printers 67 can be used for printing accident reports, tickets, 
warnings, towing citations, or filling in or populating other 
law enforcement forms. 

0061 As perhaps best shown in FIG. 4, the vehicle 
mobile data computer 41 preferably includes operating 
system and computer application programs known to those 
skilled in the art, Such as, for example, a mobile data 
communications application program 43, stored in memory 
55 and provided to facilitate user communication with the 
department server 35 through the vehicle mobile data com 
puter 41 and to transmit and receive department data from 
the one or more databases 38 through the department server 
35 (see FIG. 2). The vehicle mobile data computer 41 can 
also include a communication enhancing program product 
47 stored in memory 55 of the vehicle mobile data computer 
41 and in communication with the mobile data computer 
application program 43 to enhance user communication with 
the department server 38 through the vehicle mobile data 
computer 41. 
0062). The communications enhancing program product 
47 includes instructions to perform the operation of trans 
mitting enhanced department audio data received from the 
mobile data computer application program 43 to the user 
through the audio speakers 65. Such enhanced department 
data includes preselected and prerecorded audio messages 
provided in response to the department data received by the 
mobile data computer application program 43 from the 
department server 35. One Such apparatus or system pro 
viding Such communications enhancing program product 47 
is perhaps best described in co-pending U.S. patent appli 
cation Ser. No. 10/656,487 by Rubenstein titled “Apparatus 
for Communicating with Law Enforcement During Vehicle 
Travel and Associated Methods,” and U.S. Pat. No. 6,621, 
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422 by Rubenstein titled “Apparatus for Communicating 
with Law Enforcement During Vehicle Travel and Associ 
ated Methods,” each incorporated herein by reference in 
their entirety. 

0063. The vehicle mobile data computer 41 includes a 
Voice command interface program product 45 stored in the 
memory 55 of the vehicle mobile data computer 41 and in 
communication with the mobile data computer application 
program 43 to enhance officer communication with the 
department server 38 through the vehicle mobile data com 
puter 41. The Voice command interface program product 45 
can be in the form of microcode, programs, routines, and 
symbolic languages that provide a specific set for sets of 
ordered operations that control the functioning of the hard 
ware and direct its operation, as known and understood by 
those skilled in the art. 

0064. The voice command interface program product 45 
includes instructions to perform the operation of receiving as 
audio input a verbal command from the user representing a 
corresponding command input from the user through the 
microphone 63, and identifying the verbal command by 
analyzing the received audio input. According to a preferred 
methodology, an acoustic description of text corresponding 
to a specific set of Voice commands stored in a vocabulary 
database (not shown) is compared against an acoustic signal 
generated by the utterance of the Voice command to be 
recognized. The audio input received by the microphone 63 
includes not only verbal or voice commands representing a 
corresponding command input defined as one or a series of 
keyboard key inputs, but also noise including continuous 
and repetitive noise and noise caused by reverberation of the 
Voice commands from adjacent vehicle V structures. 

0065. The voice command interface program product 45 
advantageously can distinguish between Voice commands 
spoken by the user and noise. Proper selection of the 
microphone 63 can, however, significantly aid in performing 
such differentiation. There are numerous types of micro 
phone transducers used for a variety of applications. The 
most common distinctions between various microphones 
are: type of microphone, e.g., dynamic, boundary, con 
denser, ribbon, array, and directional pattern, e.g., unidirec 
tional and omni-directional. For example, in an embodiment 
of the present invention, the microphone 63 can be an 
Andrea DA-350 quad array microphone manufactured by 
Andrea Electronics Corp., Melville N.Y. 

0.066 Although embodiments of the present invention are 
not limited to the DA-350 array microphone, advanta 
geously, the DA-350 microphone, for example, is specifi 
cally designed for use in a vehicle. This array microphone 
provides not only directional focusing on and enhancing of 
the user's voice, but also overcomes high-noise environment 
factors associated with a moving vehicle. The DA-350 array 
microphone utilizes multiple microphones (transducers), 
unique Software algorithms, and a digital signal processor to 
adaptively focus microphone sensitivity on the driver's 
Voice, to thereby enhance Voice reception and reduce extra 
neous noise. The DA-350 microphone, for example, can 
analyze audio signals coming from each individual micro 
phone transducers in order to create a narrow reception cone 
having an angle of reception of approximately 25 degrees 
either side of centerline (preselected azimuth) and forming 
an area of reception. This reception cone is characterized by 
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having a voice frequency response of between approxi 
mately -30 dBV and -45 dBV between a frequency range of 
1 kHz to 3 kHz within the area of reception, and having an 
extremely steep drop in noise frequency response outside the 
area of reception to that of approximately -65 dBV to -85 
dBV in that same frequency range. 
0067. The DA-350 microphone can differentiate between 
audio signals coming from its preselected azimuth, effec 
tively rejecting noises or voices coming from other direc 
tions including those emanating from the audio speakers, 
other passengers, or due to reverberations. Further, the 
DA-350 microphone provides an ability to adjust focus to 
the movement of the speaker during dictation. The DA-350 
microphone includes a digital signal processor which sepa 
rates Voice frequency from the noise, inverts the noise, and 
Subtracts the noise from the Voice signal, providing a reduc 
tion in noise sources of typically between 25 dB to 30 dB. 
Note, other microphones, such as, for example, the Andrea 
Superbeam R. Array Microphone, also manufactured by 
Andrea Electronics Corp., provides a Substitute having fea 
tures similar to that described above. 

0068 Accordingly, in an embodiment of the present 
invention, the microphone 63 can be configured as an array 
microphone adapted to be connected to a vehicle V structure, 
e.g., dashboard or visor, positioned separate and spaced 
apart from the user to allow hands-free operation when 
receiving voice commands from the user (see FIG. 1). The 
microphone 63 includes at least two, but preferably four 
unidirectional microphone transducers 71 with individual 
audio channels adapted to provide a directional area of audio 
input sensitivity having an adjustable angle and area of 
reception. This type of array microphone enhances detection 
of the Verbal commands by allowing the user to manually 
focus the microphone reception Zone on the user, signifi 
cantly eliminating background noise from the various 
Sources such as, road, engine, wind, fan, and radio. Further, 
according to this embodiment of the present invention, the 
microphone 63 does not require individual user training. 
Thus, advantageously, a different user can enter the vehicle 
V and be immediately ready to utilize the voice command 
interface program product 45. Nevertheless, the voice com 
mand interface program product 45 can include microphone 
training functionality preferably selectable through either a 
Voice command or keystroke combination, e.g., ctrl-alt-m. 
0069. To further enhance distinguishing the verbal com 
mands uttered by the user from other noise, provided can be 
an audio input processing (noise-canceling) program prod 
uct 73 adapted to interface with the microphone 63. The 
audio input processing program product 73 includes instruc 
tions particularly adapted to enhance reception of the plu 
rality of verbal commands to perform the operation of 
automatically adjusting or shaping the angle and area of 
reception of the audio input to the microphone 63, respon 
sive to detection of audio input from the user, to focus the 
array on the user's voice, Substantially reducing reverbera 
tion and other non-repetitive extraneous noise; and by 
attenuating continuous and repetitive noise, Substantially 
removing or reducing Voice command recognition latency. 
The audio input processing program product 73 can be 
installed in the memory of a digital signal processor 64 
associated with the microphone 63 or in memory, e.g., 
memory 55, of the vehicle mobile data computer 41. The 
combination of a unidirectional array microphone 63 and 
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audio input processing program product 73 can enable near 
optimal performance by overcoming the high-noise envi 
ronment of a moving vehicle V, advantageously providing 
the Voice command interface program product 45 a Substan 
tially clear Voice command signal. 
0070 Advantageously, the combination can provide a 
significant differential in Voice frequency response within 
the area of reception and background noise response outside 
the area of reception of for example, approximately 
between 20 dBV and 35 dBV between the frequency range 
of 1 kHz to 3 kHz, and, for example, at least 25 dBV at the 
frequency of 1 kHz. Further, as a result of the combination, 
the differential in voice frequency response within the area 
of reception and background noise response outside the area 
of reception is preferably at least 30 dBV at the frequency 
of 1 kHz, and more preferably at least 35 dBV at the 
frequency of 1 kHz. 

0071 According to an embodiment of the present inven 
tion, an initializer 75 is provided that can assign or provide 
assignment of a preferably very limited set of Voice com 
mands tailored to interface with various application pro 
grams for the vehicle mobile data computer system 40, e.g., 
mobile data computer application program 43. As perhaps 
best shown in FIGS. 5A, 5B, and 6, the initializer 75 can 
provide a set of unique voice commands (labels) 79, e.g., 
"license plate' or "plate.' assigned to a correspondingly 
unique set of keyboard keystrokes or series of keystrokes 81, 
e.g., "Alt-c, F4, F5, F11, to select an application program 
page or frame 83, data entry field 85, or other graphical user 
interface input, and can assign the Voice command interface 
program product 45 to use at least one of preferably the two 
most common spoken phonetic alphabets 87 (FIG. 5B), e.g., 
“alpha” to “Zulu” or “adam to “Zebra, equating to a 
keystroke for corresponding letters of the alphabet (e.g., “A” 
to “Z”). 
0072 According to various embodiments of the present 
invention, the Voice command interface program product 45 
is particularly adapted to be operated on a Windows.(R) 
operating system configured with a speech application pro 
gram interface (SAPI) engine. When so configured, the 
initializer 75 can be implemented by an initialization file, 
such as a “...ini file, or data entered into the Windows.(R) 
registry, or by various other means known to those skilled in 
the art. The initializer 75 is preferably fully editable by the 
user to provide the user an ability to tailor the various voice 
commands 79 to those typically familiar to the user and to 
add voice commands 79 to coincide with modifications or 
updates to the mobile data computer application program 43 
or any other applications to be interfaced with the voice 
command interface program product 45. Further, through 
editing of the initializer 75, the user can change the selection 
between the at least two phonetic alphabets 87, as desired. 
0.073 Advantageously, only a specific set of user-defined 
or specified Voice commands assigned or defined by an 
initializer 75, and/or alphanumeric descriptions of individual 
keys associated with the keyboard 59, are compared for 
Voice command recognition by the Voice command interface 
program product 45. This is a significant feature that advan 
tageously substantially improves voice command recogni 
tion accuracy and processing time, especially in a high-noise 
environment. Rather than comparing the received audio 
input to a large database of terms or phrases as is necessary 
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with typical Voice recognition programs, according to 
embodiment of the present invention, received audio input 
need only be compared to the specific commands necessary 
to operate the mobile data computer application program 43. 
Having Such a limited vocabulary of voice commands and 
no dictation text to search advantageously reduces the 
probability that a noise signal will be interpreted as a voice 
command. 

0074 For example, as perhaps best shown in FIG. 5A, 
5B, and 6, the voice command interface program product 45 
can be implemented to only recognize voice commands 
listed as unique voice command (labels 79), e.g., "plate.” 
assigned to the correspondingly unique keyboard keystroke 
or series of keystrokes 81 (e.g., “Alt-c, F4, F5, F11) to 
select an application program page or frame 83 to enter a 
license “plate' number 86; one of two spoken phonetic 
alphabets 87 as pre-selected in the initializer 75 (e.g., 
“alpha” to “Zulu' or “adam” to “Zebra”) equating to a 
keystroke for corresponding letters of the alphabet (e.g., “A” 
to “Z”) to select alphabetical letters of the license “plate' 
number 86; and the spoken numbers “Zero' to “nine' 
equating to a keystroke for the corresponding Arabic numer 
als (e.g., numerals “0” to “9) to select numerals of the 
license “plate number 86. Note, alternative languages or 
numbering schemes are within the scope of the present 
invention. 

0075. After the voice command is identified by the voice 
command interface program product 45, the voice command 
interface program product 45 can provide an "echo' of the 
identified voice command through the audio speaker 65, and 
preferably upon the user acknowledging that the voice 
command was correctly interpreted by the Voice command 
interface program product 45, in response to hearing the 
echo, transmitting the command input to the mobile data 
computer application program 43. The echo, preferably in 
the form of audio data, such as, for example, an audio file or 
combination of files 89 (e.g., wav file) assigned to a voice 
command by the initializer 75 is outputted or otherwise 
transmitted or “played on the audio speaker 65. The echo 
can include a preselected and prerecorded audio message 
verbally repeating the identified verbal command to include 
individual letters from the phonetic alphabets 87 and num 
bers, described previously. Particularly, at least portions of 
the audio data associated with the identified verbal com 
mand or command string can include an audio message 
representation of the identified command in prerecorded 
human (clear) voice. 
0076 According to embodiments of the present inven 
tion, the voice command interface program product 45 can 
include a plurality of preselected and prerecorded human 
voice audio messages 77 preferably stored in memory 55 
and assigned during initialization to various preselected 
Voice commands. According to another embodiment of the 
present invention, the echo for the various voice commands 
can be enabled or disabled either as a group or individually 
for selected individual voice commands, either within the 
initializer 75 or through use of a control selector key on 
keyboard 59. Further, audio data (e.g., the human voice 
audio message 77) assigned to individual Voice commands 
can be modified or deleted and/or new or additional audio 
messages can be added to a particular voice command (label 
79). This can be accomplished preferably through a user 
editing the initializer 75. 
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0077. As shown in FIG. 7, the voice command interface 
program product 45 preferably formulates the echo message 
to be transmitted by matching (block 101) the identified 
voice command (label 79) with the corresponding prese 
lected and pre-recorded audio message 77 (see FIG. 5A), 
rapidly returning or transmitting (block 103) an echo mes 
sage to the user through the speakers 65 (see FIG. 1) to 
provide the user positive feedback. Although providing a 
text-to-voice echo message for the entire Voice command is 
within the scope of various embodiments of the present 
invention, the human Voice audio messages 77 for at least 
the main portion of the Voice command are preferred 
because human Voice audio messages 77 can be much more 
intelligible and can be preselected to be male, female, 
Soothing, urgent Sounding or have other desired qualities in 
addition to selected languages, accents, intonations or other 
voice language benefits instead of what is often robotic, stiff 
or stilted Sounding from conventional text-to-voice mes 
SageS. 

0078. As described previously, noise can affect the ability 
of the Voice command interface program product 45 to 
identify the predetermined or preselected Voice commands. 
More particularly, some noise signals can have similar 
qualities as that of one or more voice commands. The result 
of Such noise signals can be inefficient use of processor 51 
resources in an attempt to identify the noise signals as a 
Voice command. This can result in a significant distraction to 
a vehicle user because the user must generally either deter 
mine that the processor 51 is not busy prior to providing a 
Voice command or provide Such voice command, anticipat 
ing that the voice command will be properly received. Thus, 
according to the preferred embodiment of the present inven 
tion, an icon 93 (FIG. 6) is provided on the graphical user 
interface of the video display 53 to show the status of the 
processor 51 with respect to receptiveness of receiving a 
voice command. For example, the icon 93 can display 
various colors indicating system status, e.g., green to indi 
cate ready to receive voice commands, yellow to indicate 
busy, and red to indicate an error has occurred, or can 
display any other combination of colors or symbols thereof. 
0079 Where the voice command requires a call, such as, 
for example, "plate.” to go to a license plate entry page 83. 
followed by a set of letters and numbers identifying the 
license plate number 86, e.g., “ABC 12D, to be entered in 
a text field 85, the user may be confused as to which part of 
the Voice command needs to be provided. Thus, according to 
another methodology of enhancing command communica 
tion, especially in a high-noise environment, the voice 
command interface program product 45 can include instruc 
tions that are responsive to a preselected or predetermined 
time delay or time-out, e.g., less than approximately three 
seconds, to perform the operation of rejecting the received 
audio input as being a Voice command from the user; and 
resetting to receive another voice command from the user. 
Advantageously, this functionality reduces the effect of 
noise by preventing inefficient use of the processor 51 
resources in an attempt to identify the noise as a voice 
command, and enhances functionality of the Voice command 
interface program product 45 by reducing confusion and 
distraction of the user, thus increasing reliability. If the audio 
input is merely noise, excessive use of resources of the 
processor 51 should be negated. If the audio input was a mix 
of noise and a voice command, if no echo is received after 
expiration of the preselected or predetermined time delay, 
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intuitively the user will know that the voice command was 
not received or otherwise not identified, so that the user may 
repeat the voice command with little delay. 
0080 According to embodiments of the present inven 
tion, the Voice command interface program product 45 
includes instructions that respond to user manipulation of a 
preselected control function selector, e.g., a keyboard key or 
an external input device (not shown), to perform the opera 
tion of enabling receiving audio input from the microphone 
63 to transmit or otherwise provide to the mobile data 
computer application program 43 the command inputs 
received and identified as voice commands (audio input) by 
the Voice command interface program product 45. For 
example, the leftmost control key 91 of the keyboard 59 can 
be assigned to perform the function of a push-to-talk control 
selector. The user depresses the control key 91, enabling the 
microphone 63, and provides a voice command, which is 
received by the microphone 63. Upon either initial release of 
the control key 91 or again pressing and releasing the control 
key 91, the microphone 63 is disabled, disabling further 
audio input from the microphone 63. Note, according to the 
preferred embodiment of the present invention, the selection 
of which control selector provides the push-to-talk function 
and the functionality of the control, performed by the 
selected control selector, are both fully editable by the user 
through editing the initializer 75. 

0081. According to an alternative embodiment of the 
present invention, similar to that described above, a control 
selector, such as the leftmost control key 91 of the keyboard 
59, can be assigned to perform the function of a push-to-talk 
control selector, whereby the user depresses the control key 
91 to enable the microphone 63. Rather than disabling audio 
input from the microphone 63 by releasing or again pressing 
and releasing the control key 91, this function can be 
performed automatically in response to a preselected or a 
predetermined time delay or a time-out. 

0082 In response to identification of the voice command, 
the Voice command interface program product 45 provides 
an echo of the Voice command through the audio speakers 
65. The control input associated with the voice command 
can then be conveyed to the mobile data computer applica 
tion program 43, preferably after: receiving a confirmation 
Voice command from the user, Such as, for example, "send': 
receiving a correction command, such as, for example, 
"clear or “backSpace'; or standing by and awaiting addi 
tional user input. For example, a user gives the voice 
command “license plate' or “plate.” After the voice com 
mand interface program product 45 provides an echo of the 
Voice command back to the user and sends the correspond 
ing command input to the mobile data computer application 
program 43, the mobile data computer application program 
43 will be awaiting entry of a license plate number 86, e.g., 
“ABC 12D. 

0083. After the user verbally provides the license plate 
number 86, e.g., “ABC 12D, which can also be echoed, the 
mobile data computer application program 43 will be await 
ing the command input corresponding to the 'send' voice 
command. Advantageously, according to an embodiment of 
the present invention, a series of command inputs can be 
concatenated by concatenating corresponding voice com 
mands. For example, the user can state the combined voice 
commands of “plate'-'ABC 12D-"send.” The voice com 



US 2006/O 190097 A1 

mand interface program product 45 can then provide an echo 
of either parts of the combined voice command or the whole 
combined voice command e.g., "plate'-'ABC 12D-"send.” 
The vehicle mobile data computer 41, upon receiving the 
requested license plate number, through the communication 
enhancing program product 47, can announce receipt of the 
requested information and await authorization to output Such 
information through the speakers 65 (FIG. 1), automatically 
output Such information upon receipt, or perform a combi 
nation thereof. 

0084. In order to aid the user in determining that the 
preselected control selector (e.g., left control key 91) was 
properly depressed, an indication preferably in the form of 
audio data, Such as, for example, an audio file (e.g., wav 
file) can be assigned to the control selector to be outputted 
or otherwise transmitted or “played on the audio speaker 65 
upon activation of the respective control selector. Corre 
spondingly, a preferably moderately distinct set of audio 
data, also preferably in the form of an audio file, can be 
assigned to the control selector to indicate release or deac 
tivation of section selector. Advantageously, providing Such 
audible indications helps reduce the potential for a vehicle 
accident by negating any need for the user to look at the 
control selector to determine if it was properly manipulated. 
Note, according to an embodiment of the present invention, 
the functionality of providing an audible indication of acti 
vation of the preselected control selector (e.g., left control 
key 91) can be, itself, controlled either by a separate control 
selector or a sequence of manipulations of the preselected 
control selector. This functionality can be assigned within 
the initializer 75 and edited by the user. 
0085. As an alternative to having to manipulate a control 
selector (e.g., control key 91) for each instance the user 
wishes to convey a voice command, the Voice command 
interface program product 45 can include instructions to 
perform the operation of monitoring the audio input for a 
specific command assigned to perform the function of 
enabling receiving of other voice commands. For example, 
the word “Christine' or other selected unique name for the 
“computer can be assigned by the initializer 75 to perform 
the push-to-talk function. Thus, in order to “turn on the 
functionality of the Voice command interface program prod 
uct 45, the user states “Christine' which can be identified 
and echoed through the area speaker 65. The user can then 
convey the other of the plurality of voice commands, e.g., 
“plate.”“cancel.’"clear.'"send.” In this configuration, prior 
to stating the voice command “Christine, all other com 
mands would be otherwise ignored even if received. Advan 
tageously, this functionality allows entirely hands-free 
manipulation of the mobile data computer application pro 
gram 43 while preventing inadvertent reception or misin 
terpretation of noise or voice commands embedded in con 
versational speech not directed to the mobile data computer 
application program 43. Such as speech with a passenger or 
radio dispatcher. 
0.086 Correspondingly, the phrase “Christine standby' or 
other unique word or phrase can be assigned to command 
disable the functionality of the voice command interface 
program product 45, preferably with the exception of receipt 
and processing of the preselected “on' Voice command, e.g., 
preferably another “Christine.” Alternatively, the voice com 
mand interface program product 45 can include instructions, 
responsive to a preselected time delay, Such as, for example, 
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10 seconds of not receiving a voice command, to perform 
the operation of disabling the functionality of the voice 
command interface program product 45. Again this dis 
abling function is preferably implemented with the excep 
tion of allowing receipt and processing of the preselected 
“on” voice command, e.g., "Christine.” 
0087 As perhaps best shown in FIG. 8, the apparatus 30 
can also include a wireless microphone assembly 95 includ 
ing a microphone 97 and audio speaker 98 adapted to 
provide wireless audio communication between the vehicle 
mobile data computer 41 and the user when outside the 
department vehicle V to transmit the voice commands from 
the user to the mobile data computer application program 43 
(see FIG. 4) through the Voice command interface program 
product 45, to thereby provide command input to the mobile 
data computer application program 43. Also provided is the 
ability to receive an audio echo for each of the voice 
commands, to thereby provide the user verification of cor 
rect identification of each respective voice command by the 
Voice command interface program product 45. In the pre 
ferred configuration, the wireless microphone assembly 95 
transmits data to, and receives data from, the vehicle trans 
ceiver 61. Further, the voice command interface program 
product 45 is preferably selected to be either continuously 
on, in which case, mute switch 99 can control audio input to 
the microphone 97, or can be voice activated using a 
preselected “on” voice command. 

0088 As shown in FIGS. 1-12, embodiments of the 
present invention provide a method of enhancing command 
communication in a high-noise environment between a user 
and a user vehicle mobile data computer. For example, as 
perhaps best shown in FIG. 9, according to an embodiment 
of the present invention, a method includes providing a 
voice command interface program product 45 (block 121) 
particularly adapted to interface with a vehicle mobile data 
computer 41 (see FIGS. 1 and 3A) running a vehicle mobile 
data computer application program 43 (see FIG. 4) requir 
ing command input by providing vehicle mobile data com 
puter input device emulation. 

0089. The method also includes providing an initializer 
75 (block 123) accessible by the voice command interface 
program product 45 and configured to assign each of a 
plurality of preferably customer or user specific/specified 
voice command terms or phrases, e.g., labels 79 (see FIG. 
5A), defining a plurality of vehicle mobile data computer 
application program voice commands, to a corresponding 
plurality of vehicle mobile data computer input device 
command inputs, e.g., keystrokes 81, for the vehicle mobile 
data computer application program 43 (block 125). The 
initializer 75 can be in the form of a text file or a program 
which can assign the preselected set of Voice commands to 
a corresponding set of keyboard keystrokes or series of 
keystrokes or other command inputs to thereby select an 
application program page or frame 83 (see FIG. 6), data 
entry fields 85, or other graphical user interface input. 

0090 The method also includes providing a plurality of 
phonetic alphabet data sets (see e.g., FIG. 5B) to provide 
command input of a plurality of letters corresponding to a 
plurality of vehicle mobile data computer input device 
inputs for the vehicle mobile data computer application 
program 43 (block 127). Correspondingly, the initializer 75 
can assign (block 129) the Voice command interface pro 
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gram product 45 to use at least one of preferably the two 
most common spoken phonetic alphabets 87 (e.g., “alpha” to 
“Zulu' or “adam” to “Zebra”) equating to a keystroke for 
corresponding letters of the alphabet (e.g., “A” to “Z”). The 
numbers “Zero' to “nine, equating to a keystroke for 
corresponding numerals “0” to “9.’ can also be assigned 
accordingly, if not already done so in an operating system 
SAPI. 

0.091 The method also includes assigning an audio mes 
sage (block 131) in the form of an echo to at least some of 
the assigned Voice commands, and/or assigned letters and 
numbers, to acknowledge the Voice command received from 
the user (see FIG. 5A). The audio message is preferably in 
the form of a prerecorded human voice message 77 (see 
FIG. 4) that is preferably activated by manipulation of a 
control function selector, e.g., left control key 91 (described 
further below), or by a time delay instituted after identifying 
the Voice command. For example, as perhaps best illustrated 
in FIGS. 1, 5, and 6, with respect to a typical law-enforce 
ment vehicle mobile data computer application program 43. 
the user depresses the left control key 91 and provides the 
Voice command plate.” Upon release of the key, a prese 
lected time delay, or a combination thereof, the voice 
command interface program product 45 will activate a 
corresponding keystroke combination to access a corre 
sponding application program screen or text entry field. In 
this example, as illustrated in FIG. 5A, the keystroke 
combination “Alt-c, F4, F5, F11 would be performed. As 
illustrated in FIG. 6, the user would then provide a voice 
command such as “Alpha'-"Bravo'-“Charlie'-'one'- 
“two-"Delta' corresponding to license plate number 
“ABC12D. The voice command interface program product 
45 would then cause activation of the keystrokes “a”-“b'- 
“c'-'1'-2'-'d, and, if selected to do so, provide a corre 
sponding echo of the license plate number. The license plate 
data can be either automatically transmitted to the depart 
ment server 35 (see FIG. 2) or the user would then provide 
another voice command, such as 'send.” to do so if the echo 
properly repeated the license plate number “ABC12D,” or 
“clear or “backspace, if the interpretation was incorrect. 
Note, each voice command or a preselected subset of the 
Voice commands could be echoed, if selected to do so. 
Further, the echo need not be an actual repeat of the actual 
Voice command. For example, the Voice command 'send’ 
can be returned as 'sending.” 
0092. As stated above, the method can also include 
assigning or designating a control function selector (block 
133), e.g., the left control key 91 of the keyboard 59 (see 
FIG. 1), or other input device of the vehicle mobile data 
computer 41, as a voice command interface program product 
on-off operation control selector defining a push-to-talk 
switch. An audible indication, preferably in the form of an 
audio file to indicate activation and/or deactivation of the 
control selector, can also be assigned in order to aid the user 
in determining that the preselected control selector (e.g., left 
control key 91) was properly manipulated. The audio data or 
audio file assigned can be different depending upon the 
function performed, e.g., selection “on” or selection “off” or 
can be the same file to indicate both selection and deselec 
tion. 

0093. The method can further include editing the initial 
izer 75 (see FIG. 5A) by a user to assign an additional 
command term or phrase to a corresponding keyboard key or 
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other vehicle mobile data computer input device input 
specifically tailored to the vehicle mobile data computer 
application program 43; or to change the command input, 
e.g., keystrokes 81, for a pre-existing voice command term 
or phrase, in response to a modification of the vehicle mobile 
data computer application program 43. A pre-assigned Voice 
command can also be edited to change the identification or 
name of the voice command (label 79); to delete the voice 
command (label 79), in response to a desired grammatical 
change by the user; or to change the audio data, e.g., audio 
file 89, associated with the voice command, in order to suit 
user preferences. 
0094. As perhaps best shown in FIG. 10, a preferred 
methodology of performing the steps of providing a voice 
command interface program product 45 and providing ini 
tializer 75 includes accessing (block 141), preferably 
through a communications or area network 50 (see FIG. 2), 
a user accessible web site preferably positioned on a Web 
server (not shown), to “download' or otherwise receive 
(block 143) a voice command interface program product 45 
(see FIG. 4) that is adapted to provide vehicle mobile data 
computer input device emulation for a vehicle mobile data 
computer application program 43 installed on a vehicle 
mobile data computer 41 (see FIG. 1). The voice command 
interface program product 45 can be provided and received 
by a user, preferably directly through the vehicle mobile data 
computer 41, in the form of a single self-extracting execut 
able program that includes the Voice command interface 
program product 45. The self-extracting executable program 
preferably installs an initializer 75 (see FIG. 5A) which is 
adapted to assign a plurality of preferably user-specified 
Voice commands to a correspondingly unique set of key 
board key command inputs, i.e. keystrokes or series of 
keystrokes 81. The method includes executing or running 
the self-extracting executable program, to thereby install 
each of a plurality of components (block 145) of the voice 
command interface program product 45 and the initializer 75 
in memory 55 of the vehicle mobile data computer 41. 
0.095 As perhaps best shown in FIG. 11, provided is a 
method of enhancing command communication in a high 
noise environment between a user and a user vehicle mobile 
data computer 41. Preferably upon startup/initialization 
(block 151) of a voice command interface program product 
45 (see FIG. 4), each of a plurality of user-tailored voice 
commands, to be received as audio input from a microphone 
63, 97 (see FIGS. 1 and 8), and a phonetic alphabet (see 
FIG. 5B), are assigned to a corresponding keyboard key 
command input, e.g., keystrokes 81, to interface the Voice 
commands with a vehicle mobile data computer application 
program 43, to thereby provide command input to the 
vehicle mobile data computer application program 43. The 
numbers “Zero' to “nine, equating to a keystroke for 
corresponding numerals “0” to “9.’ can also be assigned 
accordingly if not already done so in an operating system 
SAPI. 

0096. The initialization can also include assigning, to at 
least some of the assigned Voice commands and/or assigned 
letters and numbers, an audio data message in the form of an 
echo to acknowledge the Voice command received from the 
user. The echo is preferably in the form of a prerecorded 
human voice audio message 77. The initialization can fur 
ther include designating a control function selector, e.g., the 
left control key 91 of the keyboard 59 (see FIG. 1), or other 
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input device of the vehicle mobile data computer 41, as a 
Voice command interface program product on-off operation 
control selector defining a push-to-talk switch. Note, the 
push-to-talk Switch (control selector) can also be assigned 
audio data to indicate a change in state of the assigned 
control selector (see FIG. 5B). 
0097. The method can also include enabling an audio 
input device (block 153), e.g., the microphone 63, 97 (see 
FIGS. 1 and 8), to allow the voice command interface 
program product 45 to provide a verbal interface with the 
vehicle computer application program 43. With respect to 
the vehicle mounted microphone 63, this is typically accom 
plished by depressing or otherwise manipulating the left 
control key 91, if so assigned Such function, but may include 
un-muting the microphone 63, if so configured. In one 
configuration, the left control key 91 is depressed and held 
to allow the user to provide voice commands. In another 
configuration, the left control key 91 need only be depressed 
momentarily and released, the microphone 63/audio input 
being enabled for a predetermined or preselected time delay, 
and disabled thereafter, or disabled after a predetermined or 
preselected time period without receiving a voice command 
from the user. In still another configuration, the audio input 
remains enabled continuously. With respect to the wireless 
microphone assembly 95, enabling the microphone 97 is 
typically accomplished by a combination of use of a power 
button (not shown) and mute switch 99. 
0098 Regardless of the configuration, the method 
includes receiving voice commands and/or noise as audio 
input from the user through the microphone 63, 97 (block 
155), and performing an acoustic description comparison or 
other analysis known to those skilled in the art on or for the 
received audio input (block 157). If the audio input is 
determined to include one or more Voice commands 
assigned during initialization, a signal is transmitted to 
execute an associated one or more vehicle computer appli 
cation program command inputs. The analysis is preferably 
only performed for a maximum of a predetermined or 
preselected time delay or timeout. Advantageously, this 
functionality allows quick recognition of the Voice com 
mand not accompanied by excessive noise, and provides an 
ability to suppress a noise signal that would otherwise 
excessively use processor resources and/or excessively 
delay a user's ability to convey a voice command, poten 
tially distracting the user. This functionality provides a time 
limitation to allow the voice command to be repeated, if 
necessary, Substantially without delay, when a very low 
Voice signal-to-noise ratio is encountered; rather than cause 
a distraction to the user while the user waits for the processor 
51 to try, and likely fail, to identify the voice command from 
amongst the noise signal. A system tray icon 93 can be 
displayed to further indicate that audio input is being pro 
cessed to further orient the user as to the availability of 
providing additional voice commands. 
0099] If a voice command is identified (block 159) and if 
the echo function is enabled and audio data is assigned to the 
respective voice command (block 161), preferably upon 
release of the left control key 91 or after a predetermined or 
preselected time delay, the Voice command is echoed (block 
163) through the audio speakers 65 (see FIG. 1) and the 
command input, e.g., keyboard emulation, is sent (block 
165) to the vehicle computer application program 43 (see 
FIG. 4). The vehicle application program 43 can then either 
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access vehicle memory 55 or access a department server 35 
(see FIG. 2) to receive requested data (block 167). Audio 
data, indicating a change in state of the left control key 91 
(see FIG. 1), can be sent to the audio speakers 65, if such 
functionality was assigned. Also, according to an embodi 
ment of the present invention, the user may manipulate other 
control keys, which can be assigned to control whether the 
audio data associated with the control key 91 and/or the 
audio messages 77 associated with the various voice com 
mands, are enabled. Further, according to an alternative 
embodiment of the present invention, the enabling or dis 
abling of audio messages 77 can be provided individually 
for each voice command in a subset of the plurality of 
assigned Voice commands. Still further, a communication 
enhancing program product 47 can extract the requested 
data, Summarize the data, and verbally announce to the user 
the requested data (block 169). 
0100. In an embodiment of the present invention, as 
described previously, rather than having to depress and hold 
the left control key 91 or other selected control selector, in 
order to provide voice commands, the user need only 
depress the left control key 91 once to enable system 
functionality, after which the user may provide voice com 
mands, as desired, to further control access to Such system 
functionality. This can be an important feature, especially 
when implemented in conjunction with a mobile or wireless 
microphone assembly 95 (see FIG. 8). Correspondingly, in 
this embodiment of the present invention, the method 
includes: transmitting the voice commands to a vehicle 
computer application program 43 from outside the vehicle V 
through the microphone 97; providing command input to the 
vehicle computer application program 43 through a voice 
command interface program product 45; and receiving an 
audio echo of the Voice commands through either an audio 
speaker 96, 98, also carried by the user, to thereby provide 
the user verification of correct receipt of each voice com 
mand, and thus, correct command input. 
0101. As perhaps best shown in FIG. 8, the microphone 
assembly 95 is adapted to be carried by the user positioned 
outside a user vehicle V, to thereby provide the user a 
Substantially hands-free ability to transmit voice commands 
to a receiver, Such as, for example, either transceiver 61 (see 
FIG. 1) or an alternative transceiver (not shown) directly 
connected to the vehicle V and in communication with the 
vehicle mobile data computer 41. Note, the microphone 
assembly 95 need not remain continuously on, unless 
desired by the user. As described previously, to control or 
limit audio input to the vehicle mobile data computer 41, the 
microphone assembly 95 can include a mute button 99 
and/or the Voice command interface program product 45 can 
include functionality to allow specific commands to either 
activate or render dormant the Voice command interface 
program product 45. 

0102 As shown in FIG. 12, advantageously, an embodi 
ment of the present invention also includes a method of 
enhancing command communication in a high-noise envi 
ronment between a user and a user vehicle mobile data 
computer system which includes forming a log file to log 
each attempt at recognizing an audio input (block 181); and 
logging in the log file each attempt in response to receiving 
such respective audio input (block 183). Each entry into the 
log file can include data indicating the date, time (including 
seconds), and results of the audio input analysis. The method 
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can also include requesting the log file from the user (block 
185); and performing a statistical analysis on the log file to 
analyze recognition failure rates (block 187). Advanta 
geously, Such data allows for continuous enhancement and 
development of improved process steps and the Voice com 
mand interface program product 45. 
0103). It is important to note that while embodiments of 
the present invention have been described in the context of 
a fully functional system, those skilled in the art will 
appreciate that the mechanism of the present invention 
and/or aspects thereof are capable of being distributed in the 
form of a computer readable medium of instructions in a 
variety of forms for execution on a processor, processors, or 
the like, and that the present invention applies equally 
regardless of the particular type of signal bearing media used 
to actually carry out the distribution. Examples of computer 
readable media include: nonvolatile, hard-coded type media 
such as read only memories (ROMs) or erasable, electrically 
programmable read only memories (EEPROMs), recordable 
type media such as floppy disks, hard disk drives and 
CD-ROMs, and transmission type media such as digital and 
analog communication links, including those described pre 
viously. 

0104. As shown in FIGS. 1-12, embodiments of the 
present invention also include a computer readable medium 
that is readable by a computer to enhance command com 
munication in a high-noise environment between a user and 
a vehicle mobile data computer application program. For 
example, in an embodiment of the present invention, the 
computer readable medium includes a set of instructions 
that, when executed by the computer, Such as, for example, 
vehicle mobile data computer 41 (see FIG. 1), cause the 
computer to perform the operation of extracting data from an 
initializer 75 (see FIG. 5A) configured to assign each of a 
plurality of user-specific or user-specified Voice command 
terms or phrases, defining a plurality of vehicle mobile data 
computer application program voice commands, to a corre 
sponding vehicle mobile data computer input device com 
mand input, e.g., keyboard keystroke or series of keystrokes, 
for the vehicle mobile data computer application program 
43. The initializer 75 can be implemented by an initialization 
file such as, for example, an ".ini' file, through data entered 
into the Windows(R) registry, or by various other means 
known to the skilled in the art. The instructions also include 
those to perform the operation of assigning the Voice com 
mands to corresponding vehicle mobile data keyboard key 
command inputs to thereby interface with the vehicle mobile 
data computer application program 43. 

0105. In response to the initialization, the instructions can 
further include those to perform, when in a high noise 
environment, the operations of receiving, through an audio 
input device, e.g., microphone 63,97, audio input including 
both voice commands from the user and noise from the 
vehicle V. Also included are instructions to perform the 
operation of performing an acoustic description comparison 
on the received audio input to thereby identify: voice 
commands assigned in or by the initializer 75; members of 
a phonetic alphabet associated to or with the initializer 75 to 
provide command input corresponding to a plurality of 
letters each corresponding to separate keyboard key input 
for keyboard 59; and a plurality of numbers each corre 
sponding to a separate numerical keyboard key input for 
keyboard 59. Particularly with respect to law-enforcement, 

Aug. 24, 2006 

Voice command recognition speed and accuracy is essential 
in order to prevent unwarranted distraction of an officer. 
Accordingly, by providing a very limited set of voice 
commands which are easy to assign and remember, the 
officer, even in a very high-stress situation, can easily 
convey, and the Voice command interface program product 
can quickly recognize, all voice commands necessary to 
operate the mobile data communications application pro 
gram or other application programs. Further, selection of the 
very limited set of Voice commands: reduces the amount of 
system resources and time required to analyze the audio 
input; and increases the probability of accurately recogniz 
ing each particular voice command. 
0106 The result of the acoustic description comparison is 
to identify one or more Voice commands presented by the 
user to thereby execute an associated vehicle mobile data 
computer application program command input. For 
example, as perhaps best shown in FIG. 6, rather than type 
a license plate number, the user annunciates corresponding 
letters of the assigned phonetic alphabet and the Arabic 
numerals corresponding to those letter and number keys on 
keyboard 59. This license plate number is then sent, and data 
is returned by the mobile data communications application 
program 45. 

0.107. In an embodiment of the present invention, a 
computer readable medium that is readable by a computer, 
e.g., vehicle mobile data computer 41, includes a set of 
instructions that, when executed by the vehicle mobile data 
computer 41, cause the computer to perform the operations 
of receiving as audio input from the user through the 
microphone 63,97, a voice command representing a vehicle 
mobile data computer application program command input; 
and identifying the Voice command by analyzing the 
received audio input. The instructions also include those to 
perform the operations of echoing the identified voice 
command through an audio speaker 65, in response to 
identification of the received voice command and/or release 
of a push-to-talk control key; and transmitting the corre 
sponding command input to the vehicle mobile data com 
puter application program 43. The echo preferably includes 
preselected audio data associated with the identified voice 
command including a representation of the identified Voice 
command, preferably in the form of a prerecorded human 
Voice audio message 77, Verbalizing a representation the 
identified Voice command. 

0108. The audio input is preferably enabled and the echo 
is preferably initiated either through manipulation of a 
control key, such as, for example, left control key 91. Other 
alternatives within the scope of the present invention include 
enabling audio input for a plurality of the Voice commands 
through use of a unique enabling Voice command, such as, 
for example, “computer.”“vehicle computer,” or “Chris 
tine.” In this embodiment of the present invention, audio 
input is disabled either through use of the left control key 91, 
a preselected or predetermine time delay without receiving 
a voice command, and/or a disabling Voice command Such 
as, for example, “computer off.” Various combinations of 
this embodiment include, for example, enabling the receiv 
ing of audio input and/or transmission of command input 
associated with identified Voice commands in response to 
activation of a control selector, e.g., left control key 91, 
followed by disabling Such functionality in response to a 
preselected or predetermined time delay. In Such case, the 
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functionality can then be reactivated through use of the left 
control key 91 or through use of an enabling voice com 
mand, e.g., “Christine.” Similarly, the echo can be initiated 
for an identified voice command either through release of 
the left control key 91, or a preselected or predetermined 
time delay after identifying the voice command. 
0109. In an embodiment of the present invention, a 
computer readable medium that is readable by a vehicle 
mobile data computer 41 includes a set of instructions that, 
when executed by the vehicle mobile data computer 41, 
cause the vehicle mobile data computer 41 to perform the 
operations of receiving an audio input from the user through 
a microphone 63,97, that may or may not include a voice 
command representing a vehicle mobile data computer 
application program command input; and analyzing the 
received audio input to determine if the audio input includes 
a voice command from a user. The instructions also include 
those to perform the operation of rejecting the received 
audio input as including a voice command from the user 
after attempting to identify a valid assigned Voice command 
for a preselected or predetermined time period/delay period. 
The instructions also include those to perform the operation 
of Substantially immediately resuming awaiting receipt of a 
Voice command in response to termination of the delay 
period. 
0110. This functionality advantageously prevents the 
vehicle mobile data computer 41 from excessively “tying 
up” system resources in order to attempt to identify either a 
false Voice command embedded among a noise signal or to 
identify a valid voice command provided by the user but 
uttered in Such a high noise environment that the voice 
command signal-to-noise ratio is extremely low, making 
identification of the voice command extremely difficult and 
unlikely. 

0111. If the audio input was strictly a result of noise, the 
Voice command interface program product 45 is quickly 
reset to receive a valid voice command. If the audio input 
included a voice command having a low signal-to-noise 
ratio, this functionality allows the user to provide an imme 
diate repeat of the valid voice command rather wait through 
a lengthy delay typically resulting in both an unsuccessful 
attempt at identifying the Voice command and an unneces 
sary distraction to the user. By quickly resetting to receive 
either an initial voice command or a repeat of a previously 
attempted Voice command, the user is provided with not 
only less distraction but increased Voice command identifi 
cation reliability. 
0112 This application is a divisional application which 
claims priority to and the benefit of continuation-in-part U.S. 
patent application Ser. No. 10/656.487, filed on Sep. 5, 2003, 
which is a continuation of U.S. patent application Ser. No. 
09/968,633, filed on Oct. 1, 2001, now U.S. Pat. No. 
6,621,422, all of which are incorporated herein by reference 
in their entirety. 
0113. In the drawings and specification, there have been 
disclosed a typical preferred embodiment of the invention, 
and although specific terms are employed, the terms are used 
in a descriptive sense only and not for purposes of limitation. 
The invention has been described in considerable detail with 
specific reference to these illustrated embodiments. It will be 
apparent, however, that various modifications and changes 
can be made within the spirit and scope of the invention as 
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described in the foregoing specification and as defined in the 
appended claims. For example, embodiments of the present 
invention are described as using phonetic alphabets and 
Arabic numerals commonly used in United States of 
America, however, use of other languages and numbering 
systems are within the scope of the present invention. Also 
for example, many of the example embodiments were illus 
trated with respect to communication with law-enforcement. 
Other uses include providing command, control, and com 
munications between other organizations and include pro 
viding command and control input to the vehicle, itself. 
Further, various embodiments of the present invention can 
be tailored to function on different or unique computer 
operating systems. 

That claimed is: 
1. An apparatus to enhance command communication in 

a high-noise environment between a user and user vehicle 
mobile data computer system, the apparatus comprising: 

a vehicle computer adapted to be positioned within a user 
vehicle and having memory to store data therein to 
define a mobile data computer adapted to communicate 
with a remote host computer and in communication 
with at least one audio speaker and at least one audio 
input device; 

a mobile data communications application program stored 
in the memory of the mobile data computer adapted to 
communicate with the remote host computer through 
the mobile data computer and to transmit and receive 
data through the remote host computer, and 

a voice command interface program product stored in the 
memory of the mobile data computer and in commu 
nication with the mobile data communications appli 
cation program to enhance user communication with 
the remote host computer through the mobile data 
computer, the Voice command interface program prod 
uct including instructions to perform the operations of 
receiving as audio input through the at least one audio 
input device a voice command from the user represent 
ing a command input, identifying the Voice command 
by analyzing the received audio input, echoing the 
identified Voice command through the at least one 
audio speaker, and transmitting the command input to 
the mobile data communications application program, 
the echo including a preselected audio message ver 
bally representing the identified Voice command. 

2. An apparatus as defined in claim 1, wherein the Voice 
command interface program product further includes 
instructions to perform the operation of transmitting audio 
data associated with the identified voice command through 
the at least one audio speaker, the audio data comprising a 
representation of the identified Voice command in prere 
corded human Voice. 

3. An apparatus as defined in claim 1, 
wherein the received audio input includes a plurality of 

Voice commands representing a corresponding plurality 
of command inputs; and 

wherein the Voice command interface program product 
further includes instructions, responsive to a prese 
lected time delay, to perform the operation of at least 
one of the following: disabling receiving audio input 
from the audio input device, and disabling transmitting 
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the plurality of command inputs to the mobile data 
communications application program. 

4. An apparatus as defined in claim 1, wherein the Voice 
command interface program product includes instructions, 
responsive to a preselected time-delay, to perform the opera 
tions of rejecting received audio input as being a command 
from the user, and resetting to receive a command from the 
USC. 

5. An apparatus as defined in claim 1, 
wherein the received audio input includes a plurality of 

Voice commands; 

wherein the mobile data computer includes a mobile data 
input device having a plurality of control function 
Selectors; and 

wherein the apparatus further comprises an initializer 
accessible by the voice command interface program 
product and configured to assign a plurality of com 
mand terms or phrases defining the plurality of Voice 
commands to a corresponding plurality of mobile data 
computer input device command inputs for the mobile 
data communication program, and to assign to each of 
a Subset of the plurality of voice commands prere 
corded audio output data to echo the respective voice 
commands. 

6. An apparatus as defined in claim 1, 
wherein the received audio input includes a plurality of 

Voice commands representing a corresponding plurality 
of command inputs, continuous and repetitive noise, 
and noise caused by reverberation of the plurality of 
Voice commands from adjacent vehicle structures; 

wherein the at least one audio input device comprises an 
array microphone adapted to be connected to a vehicle 
structure separate and spaced apart from the user when 
receiving audio input from the user and having at least 
two separate and spaced apart unidirectional micro 
phone transducers with individual audio channels 
adapted to provide a directional area of audio input 
sensitivity having an angle and area of reception, to 
thereby enhance detection of the plurality of voice 
commands and to thereby provide the plurality of voice 
commands from the user to the mobile data commu 
nications application program through the Voice com 
mand interface program product; and 

audio input processing program product adapted to inter 
face with the array microphone and adapted to provide 
instructions to perform the operations of attenuating 
continuous and repetitive noise to thereby remove 
Voice command recognition latency, and adjusting the 
area of reception of the audio input to the microphone 
array to substantially reduce reverberation noise to 
thereby enhance reception of the plurality of voice 
commands. 

7. An apparatus as defined in claim 6, wherein the array 
microphone includes four separate and spaced apart unidi 
rectional microphone transducers adapted to be positioned to 
focus on a voice of the user, wherein the array microphone 
includes a digital signal processor having memory, wherein 
the audio input processing program product is positioned in 
the memory of the digital signal processor, wherein the array 
microphone provides a differential of at least 25 dB at a 
frequency of 1 kHZ between a voice frequency response 
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measured within the area of reception and a background 
noise response measured outside the area of reception, and 
wherein the audio input processing program product is 
adapted, responsive to detection of audio input from the 
user, to adjust the angle of reception to focus the area of 
reception on the voice of the user. 

8. An apparatus as defined in claim 1, 
wherein the received audio input includes a plurality of 

Voice commands representing a corresponding plurality 
of command inputs; and 

wherein the at least one audio input device comprises a 
wireless microphone assembly including a microphone 
and audio speaker adapted to provide wireless audio 
communication between the mobile data computer and 
the user when outside the law enforcement vehicle to 
transmit the plurality of Voice commands from the user 
to the mobile data communications application pro 
gram through the Voice command interface program 
product, to thereby provide command input to the 
mobile data communications application program, and 
to receive an audio echo for each of a subset of the 
plurality of voice commands, to thereby provide the 
user verification of correct identification of each 
respective voice command echoed by the Voice com 
mand interface program product. 

9. A computer readable medium that is readable by a 
vehicle mobile data computer to enhance command com 
munication in a high-noise environment between a user and 
a vehicle mobile data computer application program, the 
computer readable medium comprising a set of instructions 
that, when executed by the vehicle mobile data computer, 
cause the vehicle mobile data computer to perform the 
following operations: 

extracting data from an initializer configured to assign a 
plurality of user-specific voice command terms or 
phrases defining a plurality of vehicle mobile data 
computer application program Voice commands each to 
a corresponding vehicle mobile data computer input 
device command input for the vehicle mobile data 
computer application program; 

assigning the plurality of vehicle mobile data computer 
application program Voice commands, responsive to 
the extracted data, to corresponding vehicle mobile 
data keyboard key command inputs to interface with 
the vehicle mobile data computer application program, 
the Voice commands specifically labeled for quick 
recognition and ease of recall by the user; 

receiving audio input through an audio input device when 
in a high noise environment; and 

performing an acoustic description comparison on the 
received audio input to thereby identify a preselected 
set of Voice commands consisting essentially of Voice 
command terms assigned in the initializer, members of 
a phonetic alphabet associated to the initializer to 
provide command input of a plurality of letters each 
corresponding to separate keyboard key input, and a 
plurality of numbers each corresponding to a separate 
numerical keyboard key input, to identify each respec 
tive voice command to thereby execute an associated 
vehicle mobile data computer application program 
command input, the preselected set of voice commands 
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being specifically limited in number to reduce com 
puter processor utilization requirements when perform 
ing the acoustic description comparison and to enhance 
Voice command recognition probability. 

10. A computer readable medium that is readable by a 
vehicle mobile data computer to enhance command com 
munication in a high-noise environment between a user and 
a vehicle mobile data computer application program, the 
computer readable medium comprising a set of instructions 
that, when executed by the vehicle mobile data computer, 
cause the vehicle mobile data computer to perform the 
following operations: 

receiving from the user through an audio input device as 
audio input a voice command representing a vehicle 
mobile data computer application program command 
input; 

identifying the Voice command by analyzing the received 
audio input; 

echoing the identified Voice command through an audio 
speaker, responsive to identification of the Voice com 
mand, the echo including preselected audio data asso 
ciated with the identified Voice command and compris 
ing a representation of the identified voice command in 
prerecorded human Voice verbalizing the representa 
tion of the identified voice command; and 

transmitting the corresponding command input to the 
vehicle mobile data computer application program. 

11. A computer readable medium as defined in claim 10, 
further comprising a set of instructions that, when executed 
by the vehicle mobile data computer, cause the vehicle 
mobile data computer to perform the following operations: 

extracting data from an initializer configured to assign a 
plurality of user-specific voice command terms or 
phrases defining a plurality of vehicle mobile data 
computer application program Voice commands to a 
corresponding vehicle mobile data computer input 
device command input for the vehicle mobile data 
computer application program; and 

assigning the plurality of vehicle mobile data computer 
application Voice commands, responsive to the 
extracted data, to corresponding vehicle mobile data 
keyboard key command inputs to thereby interface with 
the vehicle mobile data computer application program. 

12. A computer readable medium that is readable by a 
vehicle mobile data computer to enhance command com 
munication in a high-noise environment between a user and 
a vehicle mobile data computer application program, the 
computer readable medium comprising a set of instructions 
that, when executed by the vehicle mobile data computer, 
cause the vehicle mobile data computer to perform the 
following operations: 

receiving through an audio input device audio input 
including a plurality of voice commands from the user; 

transmitting to the vehicle mobile data computer appli 
cation program the plurality of Voice commands from 
the user received as audio input; and 

disabling, responsive to a preselected time delay, trans 
mitting the plurality of Voice commands to the vehicle 
mobile data communications application program. 
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13. A computer readable medium that is readable by a 
vehicle mobile data computer to enhance command com 
munication in a high-noise environment between a user and 
a vehicle mobile data computer application program, the 
computer readable medium comprising a set of instructions 
that, when executed by the vehicle mobile data computer, 
cause the vehicle mobile data computer to perform the 
following operations: 

receiving an audio input through an audio input device; 
analyzing the received audio input to determine if the 

audio input includes a voice command from the user; 
rejecting, responsive to a preselected time-out, the 

received audio input as including a voice command 
from the user; and 

awaiting receipt of a voice command from the user, 
responsive to the time-out. 

14. A method of enhancing command communication in 
a high-noise environment between a user and a user vehicle 
mobile data computer, the method comprising the steps of 

providing a voice command interface program product 
adapted to interface with a vehicle mobile data com 
puter having a vehicle mobile data computer applica 
tion program requiring command input, the Voice com 
mand interface program product providing vehicle 
mobile data computer input device emulation; and 

providing an initializer accessible by the voice command 
interface program product and configured to assign a 
plurality of user-tailored Voice command terms or 
phrases defining a plurality of vehicle mobile data 
computer application program Voice commands to a 
corresponding plurality of vehicle mobile data com 
puter input device command inputs for the vehicle 
mobile data computer application program. 

15. A method as defined in claim 14, the method further 
comprising the steps of: 

providing a plurality of phonetic alphabet data sets, at 
least one selected to interface with the initializer and 
adapted to be accessible by the voice command inter 
face program product, to thereby provide command 
input of a plurality of letters corresponding to a plu 
rality of vehicle mobile data computer input device 
inputs for the vehicle mobile data computer application 
program. 

16. A method of enhancing command communication in 
a high noise environment between a user and a user vehicle 
mobile data computer, the method comprising the steps of 

receiving by the user vehicle mobile data computer from 
a user accessible web site through an area network a 
single self-extracting executable program including a 
Voice command interface program product adapted to 
interface with a user vehicle mobile data computer 
positioned in a user vehicle having at least one vehicle 
mobile data computer application program requiring 
command input, the Voice command interface program 
product adapted, responsive to audio input including a 
plurality of voice commands provided through an audio 
input device in communication with the user vehicle 
mobile data computer, to provide vehicle mobile data 
computer input device emulation for the at least one 
vehicle mobile data computer application program; 



US 2006/O 190097 A1 

executing the self-extracting executable program, to 
thereby install each of a plurality of voice command 
interface program product components of the Voice 
command interface program product in memory of the 
vehicle mobile data computer; and 

assigning a plurality of user-tailored vehicle mobile data 
computer application Voice commands each to a cor 
responding keyboard key command input to interface 
audio input from the audio input device with the at least 
one vehicle mobile data computer application program, 
to thereby provide command input, responsive to the 
plurality of Voice commands, to the at least one vehicle 
mobile data computer application program. 

17. A method as defined in claim 16, 
wherein the assigning step is provided through use of an 

initializer configured to assign a plurality of user 
tailored Voice command terms to the corresponding 
keyboard key command inputs, the Voice command 
terms custom labeled for quick recognition and ease of 
recall by the user; and 

wherein the method further comprises the step of per 
forming an acoustic description comparison when in a 
high noise environment on received audio input to 
thereby identify a preselected set of only the following 
Voice commands: Voice command terms assigned in the 
initializer, members of a phonetic alphabet associated 
to the initializer to provide command input of a plu 
rality of letters each corresponding to a separate key 
board key input, and a plurality of numbers each 
corresponding to a separate numerical keyboard key 
input, to identify each Voice command to thereby 
execute an associated vehicle mobile data computer 
application program command input, the preselected 
set of Voice commands being specifically limited in 
number to reduce computer processor utilization 
requirements when performing the acoustic description 
comparison and to enhance voice command recogni 
tion probability. 

18. A method of enhancing command communication in 
a high-noise environment between a user and a user vehicle 
mobile data computer system, the method comprising the 
steps of 

receiving as audio input a voice command from the user 
through an audio input device, the Voice command 
representing a corresponding command input for a 
vehicle mobile data computer application program; 

identifying the Voice command by analyzing the received 
audio input; 

echoing the identified Voice command through an audio 
speaker, the echo including a preselected audio mes 
Sage prerecorded in human Voice verbally repeating the 
Voice command; and 

transmitting the corresponding command input to the 
vehicle mobile data computer application program. 

19. A method as defined in claim 18, 
wherein the received audio input includes a plurality of 

Voice commands representing a corresponding plurality 
of command inputs; 

wherein the audio input device is adapted to be carried by 
the user when positioned outside the user vehicle, to 
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thereby transmit the plurality of voice commands from 
the user to a receiver connected to the user vehicle 
when positioned outside the user vehicle; and 

wherein the method further comprises the steps of: 
transmitting through the audio input device the plural 

ity of voice commands from the user when outside 
the user vehicle to the at least one vehicle mobile 
data computer application program through the voice 
command interface program product, to thereby pro 
vide command input to the vehicle mobile data 
computer application program, and 

receiving through an audio output device also carried 
by the user when outside the user vehicle an audio 
echo of the plurality of voice commands, to thereby 
provide the user verification of correct receipt of 
each command input. 

20. A method as defined in claim 18, the method further 
comprising the steps of: 

forming a log file to log each attempt at recognizing an 
audio input; 

logging in the log file, responsive to receiving the respec 
tive audio input, each attempt at recognizing each 
respective audio input; 

requesting the log file from the user, and 
performing a statistical analysis on the log file to analyze 

recognition failure rates, to thereby enhance develop 
ment of improved process steps. 

21. A method of enhancing command communication in 
a high noise environment between a user and a user vehicle 
mobile data computer system, the method comprising the 
steps of 

receiving through an audio input device audio input 
including a plurality of voice commands from the user; 

transmitting to a user vehicle mobile data computer 
application program the plurality of Voice commands 
from the user received as audio input; and 

disabling, responsive to a preselected time delay, trans 
mitting the plurality of Voice commands to the vehicle 
mobile data computer application program. 

22. A method of enhancing command communication in 
a high noise environment between a user and a user vehicle 
mobile data computer system, the method comprising the 
steps of 

receiving an audio input through an audio input device; 
analyzing the received audio input to determine if the 

audio input is a voice command representing a com 
mand input from the user to a vehicle mobile data 
computer application program; 

rejecting, responsive to a preselected time-out, the 
received audio input as being a command input from 
the user; and 

awaiting receipt of a command input from the user 
Substantially without delay, responsive to the time-out. 

23. A method as defined in claim 22, wherein the prese 
lected time-out is selected to be less than three seconds in 
duration. 


