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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 identi?ed 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 identi?ed voice command. 
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APPARATUS FOR COMMUNICATING WITH A 
VEHICLE DURING REMOTE VEHICLE 

OPERATIONS, PROGRAM PRODUCT, AND 
ASSOCIATED METHODS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a divisional application Which 
claims priority to and the bene?t of continuation-in-part US. 
patent application Ser. No. 10/656,487, ?led on Sep. 5, 2003, 
Which is a continuation of US. patent application Ser. No. 
09/968,633, ?led on Oct. 1, 2001, now US. 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 ?eld 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 of?cers save time in the perfor 
mance of their duties, and accomplishes these goals Without 
interfering With other o?icer duties or endangering the 
of?cer. Early of?cer data systems included human dispatch 
ers in radio frequency (“RF”) communication with officers 
in vehicles. In these early systems, data requested by the 
of?cer Was typically searched for by hand and read back to 
the o?icer 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 US. 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 
?lling 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 of?cer in dangerous situations such as 
When the of?cer’s attention is devoted to the handheld unit 
instead of the of?cer’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 ?lled out by the of?cer, and 
can transmit responses to o?icer 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 de?ne the area to 
be displayed. The presentation of this data, hoWever, is often 
poorly organized and poorly prioritized, thereby requiring 
the of?cer to spend a long time ?nding the desired data and 
distracting the of?cer from other Work. The text-to-voice 
softWare from the Motorola system alloWs the of?cer to be 
someWhat more aWare of the surroundings but still endan 
gers the of?cer 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 of?cer and can be information overload 
for an of?cer. Further, because text-to-voice is typically 
monotone or lacking intonation, the o?icer 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 of?cer must 
frequently focus attention on the computer screen While 
?lling in forms and checking responses to queries. This 
substantially increases the danger to the o?icer as the o?icer 
cannot be aWare of the surroundings at the same time. 

[0009] Applicant recognized as bene?cial in co-pending 
US. application Ser. No. 10/656,487 by Rubenstein titled 
“Apparatus for Communicating With LaW Enforcement Dur 
ing Vehicle Travel and Associated Methods” and US. 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 
of?cer queries that delivers rapid, easily comprehended 
responses that alloW the of?cer to maintain visual aWareness 
of the surroundings at all times; transmits audio alarms to the 
of?cer to give the of?cer 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 bene?cially 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 against an 
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 dif?culty in determining When an utterance 
has begun. This problem is signi?cantly exacerbated in a 
high-background noise environment. Some systems use a 
statistically derived acoustic model of background noise to 
?lter 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 signi?cant 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 bene?t 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 o?icer’s speech, can 
signi?cantly increase the likelihood of a traf?c 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. 

[0015] 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 dilferent function keys. Such public service 
departments generally do not have the time or resources to 
perform vehicle modi?cations. 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 dif?culties, especially during initial implementa 
tion, Which could result in an inability to receive critical 
information. 

[0016] Also recognized by the Applicant is that Project 54, 
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 signi?cant 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 
bene?t 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 How of 
data to and from a vehicle driver or other user, such as a 
police of?cer. 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 dif?cult 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 bene?cial to laW-enforcement. 
Unlike in other professions, a laW-enforcement of?cer can 
be faced With situations, such as, for example, a high-speech 
chase or a vehicle stop, Where even a momentary distraction 
causing the o?icer to focus visual attention on the computer 
can cause the of?cer to loose control of the situation, 
resulting in possible injury or death to either the of?cer 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 identi?ed 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 
de?ne 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 of?cers 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 identi?ed 
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 identi?ed voice command. The audio 
message preferably include data representing or repeating 
the identi?ed 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 Windows@ 
operating system, the initializer can be implemented by an 
initialization program or initialization text ?le, such as an 
“.ini” ?le, or data entered into the Windows@ 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 ?le can provide a set of unique user-de?ned 
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, P5, P11”) to select an 
application program page, frame, text entry ?eld, or other 
graphical user interface input. The initialization ?le 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 speci?c set of user-de?ned or speci?ed voice 
commands assigned or de?ned 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 signi?cant 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 speci?c commands 
necessary to operate each vehicle or public service depart 
ment speci?c 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 ?le accessible by the voice command interface 
program product and con?gured to assign each of a plurality 
of preferably customer or user speci?c/ speci?ed voice com 
mand terms or phrases, de?ning 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 modi? 
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 ?le 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-speci?ed 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 speci?c 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 
user. 

[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 identi?ed, 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 identi?ed 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 identi?ed voice commands to the 
vehicle mobile data computer application program is auto 
matically disabled if after a preselected time delay no voice 
commands are identi?ed. 

[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 con?gured to assign a plurality of user-speci?c 
or user-speci?ed voice command terms or phrases, de?ning 
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 of?cer. 
Accordingly, by providing a very limited set of voice 
commands Which are easy to assign and remember, the 
of?cer, 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 identi?ed voice command through an audio 
speaker in response to identi?cation 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 identi?ed voice command including a representa 
tion of the identi?ed voice command, preferably in the form 
of a prerecorded human voice audio message, verbaliZing 
the representation of the identi?ed 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 identi?cation of the voice command 
extremely dif?cult 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 
identi?cation 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® SAPI engines and is 
compatible With various Windows@ 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® 
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® 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” ?le, can be provided to 
control whether the computer accepts audio (voice) input. 
Also advantageously, audio data, e.g., a short “.wav” ?le or 
?les, 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 con?gurations. For example, an “echo” 
can be selected or deselected for a speci?c 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 brie?y summarized 
above may be had by reference to the embodiments thereof 
which are illustrated in the appended drawings, which form 
a part of this speci?cation. 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 e?fective embodi 
ments as well. 

[0042] 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; 

[0043] 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 ?ow diagram showing trans 
mission of audio data representing an echo of an identi?ed 
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 ?ow 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 ?ow 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 ?ow 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 ?ow 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 speci?cally 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. 

[0058] 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 speci?cally, 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 de?ning department databases 38, through a commu 
nications netWork 50 such as the lntemet 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 (N ClC) 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 
of?cers 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 ?lling 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 US. patent appli 
cation Ser. No. 10/656,487 by Rubenstein titled “Apparatus 
for Communicating With LaW Enforcement During Vehicle 
Travel and Associated Methods,” and US. Pat. No. 6,621, 
























