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FLIGHT DECK MULTIFUNCTION ( e.g. , non - ASCII characters . A need further exists for an 
CONTROL DISPLAY UNIT MCDU that reduces pilot workload , such as an MCDU that 

accepts voice commands , rather than and / or in addition to , 
as described above , manual command entries . A need further 

Matter enclosed in heavy brackets [ ] appears in the 5 exists for an MCDU that includes wireless communication 
original patent but forms no part of this reissue specifica capability , one or more proximity sensors , one or more tion ; matter printed in italics indicates the additions accelerometers , and the like . made by reissue ; a claim printed with strikethrough 
indicates that the claim was canceled , disclaimed , or held BRIEF SUMMARY 
invalid by a prior post - patent action or proceeding . 

This summary is provided to describe select concepts in 
CROSS - REFERENCE TO RELATED a simplified form that are further described in the Detailed 

APPLICATION Description . This summary is not intended to identify key or 
essential features of the claimed subject matter , nor is it 

This application is a non - provisional of and claims pri- 15 intended to be used as an aid in determining the scope of the 
ority to and the benefit of U.S. Provisional Application No. claimed subject matter . 
62 / 030,489 , filed Jul . 29 , 2014 , and entitled , FLIGHT Systems and methods for controlling a flight deck multi 
DECK CONTROL AND DISPLAY , which is hereby incor- function control display unit are disclosed . In various 
porated by reference in its entirety . embodiments , the systems may comprise a flight manage 

20 ment system , a command database that stores a plurality of 
TECHNICAL FIELD voice commands and a plurality of multifunction control 

display unit commands . In various embodiments , each voice 
The present invention generally relates to flight manage- command is associated with one of the plurality of multi 

ment systems , and more particularly , to a flight deck mul- function control display unit commands . The systems may 
tifunction control display unit . 25 further comprise a pilot voice interface configured to receive 

a voice command from a pilot and transmit the voice 
BACKGROUND command to the multifunction control display unit . The 

multifunction control display unit can receive the voice 
A flight management system ( or “ FMS ” ) is a computer command from the pilot voice interface and , in response , 

system that operates aboard an aircraft . Flight management 30 access the command database to identify a multifunction 
systems may receive a variety of avionics data and may , control display unit command in the command database that 
based upon the received data , automate a wide variety of is associated with the voice command , and transmit the 
in - flight tasks ( e.g. , navigation tasks ) . multifunction control display unit command to the flight 

Often times , flight management ( and other ) systems are management system or other MCDU driven avionics system 
accessed and controlled through one or more multifunction 35 ( or “ FMS / AS ” ) for execution thereby . 
control display units ( or “ MCDUs ” ) . Conventional MCDUS Likewise , in various embodiments , the methods may 
may include a low resolution display ( e.g. , a low resolution comprise accessing , by a multifunction control display unit 
LCD display ) and a keypad . Conventional MCDUs often processor , a command database in response to receiving a 
comprise a large hardware bundle packaged within an voice command , identifying , by the processor , a multifunc 
MCDU cabinet . Thus , conventional MCDUs can be quite 40 tion control display unit multifunction control display unit 
heavy , and any changes to MCDU functionality frequently command in the command database that is associated with 
require hardware redesign and / or hardware reconfiguration . the voice command , and transmitting , by the processor , the 

During operation , a pilot or copilot may manipulate the multifunction control display unit command to a flight 
physical keys comprising the MCDU keypad to navigate to management system or other MCDU driven avionics system 
a particular FMS feature or function , such as , for example , 45 that is communicatively coupled to the processor for execu 
an airport identification code , a radio frequency , a flight tion by the flight management system or other MCDU 
plan , and the like . Thus , to reach an FMS feature or function , driven avionics system . 
it may be necessary that a pilot utilize the keypad to navigate Furthermore , other desirable features and characteristics 
through a set of menus and / or submenus using the keypad . of the systems and methods disclosed herein will become 
Therefore , to reach a desired feature or function , a pilot may 50 apparent from the subsequent detailed description and the 
be required to recall and execute a number of button presses appended claims , taken in conjunction with the accompa 
and / or other manual operations using the keypad . This nying drawings and the preceding background . 
process may consume time and focus , particularly where the 
pilot is unfamiliar with the feature and / or function being BRIEF DESCRIPTION OF THE DRAWINGS 
sought . The difficulty associated with locating the desired 55 
feature or function may be magnified during circumstances The present invention will hereinafter be described in 
( e.g. , landing ) that may give rise to a high or fluctuating conjunction with the following drawing figures , wherein like 
workload . Moreover , low resolution MCDU displays may numerals denote like elements , and wherein : 
fail to support a variety of non - English characters , rendering FIG . 1 illustrates an interior perspective view of an 
many existing MCDU displays unusable to pilots who are 60 aircraft cockpit having two conventional , prior art , keypad 
not trained to use English MCDU displays . controlled MCDUS ; 

Hence , there is a need for a more pilot - friendly MCDU , FIG . 2 illustrates , in accordance with various embodi 
such as for example , a tablet ( e.g. , a tablet computing ments , a block diagram of a system having a voice respon 
device ) MCDU . There is further a need for an MCDU sive , tablet , MCDU ; 
having a touchscreen interface , as well as an MCDU that can 65 FIG . 3 illustrates , in accordance with various embodi 
be reconfigured on the fly , without hardware redesign , as ments , a perspective view of a system having a voice 
well as an MCDU that supports a variety of non - standard responsive , tablet , MCDU ; 

a 

a 
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FIG . 4 illustrates , in accordance with various embodi- tionality of a conventional MCDU 102 and / or 104 most 
ments , a cross - sectional view of a voice responsive , tablet , often require that the circuitry comprising the MCDU 102 
MCDU extending from a conventional MCDU cabinet ; and / or 104 be reconfigured . 
FIG . 5 illustrates , in accordance with various embodi- A system comprising a touchscreen , voice responsive , 

ments , a perspective view of a voice responsive , tablet , 5 MCDU is disclosed . The disclosed MCDU can be mechani 
MCDU extending from a conventional MCDU cabinet . cally coupled to an outer surface of an existing MCDU 
FIG . 6 illustrates , in accordance with various embodi- cabinet . In addition , the disclosed MCDU can be commu 

ments , interior perspective view of an aircraft cockpit having nicatively coupled to and / or comprise a command database 
two voice responsive , tablet , MCDUS ; that includes a plurality of MCDU commands . The system 
FIG . 7 illustrates , in accordance with various embodi- can further comprise a pilot voice interface . 

ments , a process for selecting an MCDU command based A pilot can provide a voice command to the MCDU via 
upon a voice command ; the voice interface , and the MCDU can identify , within the 

FIG . 8A illustrates , in accordance with various embodi- command database , an MCDU command that corresponds 
ments , a table associating a plurality of voice commands to the voice command . Thus , in various embodiments , a 
with a plurality of MCDU commands ; pilot can be relieved of the necessity of navigating a hier 
FIG . 8B illustrates , in accordance with various embodi- archy of menus and / or submenus by way of an MCDU 

ments , a table associating a plurality of voice commands keypad . Rather , the MCDU can identify the requested 
with a plurality of MCDU commands ; and MCDU command in the command database by matching the 
FIG . 8C illustrates , in accordance with various embodi- 20 voice command ( with the aid of voice recognition software ) 

ments , a table associating a plurality of voice commands with a particular MCDU command . The MCDU can , in 
with a plurality of MCDU commands . addition , transmit this command to the FMS / AS for execu 

tion . 
DETAILED DESCRIPTION However , the disclosed voice responsive MCDU ( which 

can comprise a tablet computing device , such as a touch 
The following detailed description is merely exemplary in screen tablet computing device ) can also display a replica of 

nature and is not intended to limit the invention or the a conventional MCDU keypad , which can employ a menu 
application and uses of the invention . As used herein , the logic and structure that is identical and / or substantially word “ exemplary ” means “ serving as an example , instance , similar to that of a conventional MCDU — that is , an MCDU 
or illustration . ” Thus , any embodiment described herein as 30 with which a pilot has prior experience . Accordingly , “ exemplary ” is not necessarily to be construed as preferred although a pilot can provide a voice command to bypass a or advantageous over other embodiments . All of the embodi 
ments described herein are exemplary embodiments pro manual MCDU command selection process , in various 
vided to enable persons skilled in the art to make or use the embodiments , a pilot can also manipulate a plurality of 
invention and not to limit the scope of the invention which 35 virtual keys displayed by the MCDU touchscreen display in 

a manner similar to and / or identical to the manner in which is defined by the claims . Furthermore , there is no intention 
to be bound by any expressed or implied theory presented in the pilot formerly manipulated the physical keys of a con 
the preceding technical field , background , brief summary , or ventional MCDU keypad . Thus , a pilot can choose a com 
the following detailed description . mand selection option with which the pilot is most comfort 
As described above , and with reference to FIG . 1 , con- 40 able . 

ventional flight management systems as well as other avi- The system can further comprise a conversion device 
onics driven systems 100 can be accessed by way of and capable of being installed within an empty ( or emptied out ) 
controlled by one or more conventional MCDUS 102 and / or MCDU cabinet . The conversion device can be , in compari 
104. Traditionally , a pilot or copilot may manipulate the son to existing MCDU circuitry , much lighter in weight and 
physical keys comprising an MCDU keypad to navigate to 45 can consume less space within the MCDU cabinet as well . 
a particular FMS / AS feature or function , such as , for The conversion device can , in various embodiments , 
example , an airport identification code , a radio frequency , a convert an MCDU command ( or other MCDU transmitted 
flight plan , and the like . or received communication ) between a universal serial bus 

Thus , to reach an FMS / AS feature or function , it may be ( “ USB " ) data standard and an avionics data bus data stan 
necessary that a pilot utilize the keypad to navigate through 50 dard , such an Aeronautical Radio , Incorporated 
a set of menus and / or submenus using the keypad . In other ( “ ARINC ” ) 429 data standard . Moreover , in various 
words , to reach a desired feature or function , a pilot may be embodiments , the conversion device can convert an MCDU 
required to recall and execute a number of button presses command ( or other MCDU transmitted or received commu 
and / or other manual operations using the keypad . This nication ) between an avionics data bus standard , such as an 
multi - step process may consume time and focus , particularly 55 ARINC 429 standard and a wireless communication stan 
where the pilot is unfamiliar with the feature and / or function dard ( e.g. , a WIFI standard , a BLUETOOTH standard , and 
being sought . The difficulty associated with locating the the like ) . Thus , the conversion device can format data 
desired feature or function may be magnified during cir- received from the disclosed MCDU , so that the data can be 
cumstances ( e.g. , landing ) that may give rise to a high or transmitted on an existing avionics data bus without adap 
fluctuating workload . Moreover , low resolution MCDU dis- 60 tation of or reconfiguration of the existing data bus . In other 
plays may fail to support a variety of non - ASCII characters , words , a conventional MCDU can be easily swapped for the 
rendering many existing MCDU displays unusable to pilots disclosed MCDU and conversion device , and the existing 
who require non - ASCII characters . avionics data bus , FMS , and other components communi 

In addition , conventional MCDUs 102 and / or 104 are catively coupled to the MCDU can remain unchanged . 
typically housed within a cabinet or MCDU box . The 65 With reference now to FIG . 2 , an aircraft control system 
circuitry comprising these MCDUS 102 and / or 104 is fre- 200 is disclosed . The system 200 can include an FMS / AS 
quently compact and heavy , and any changes to the func- 204 , a voice responsive MCDU 206 ( such as a touchscreen 
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and / or tablet computing device ) , a command database 208 , example , one or more MCDU commands and / or one or more 
a pilot voice interface 210 , and / or a data conversion device voice and / or textual commands . The command database 208 
216 . preferably stores an association or link between one or more 

In various embodiments , the FMS / AS 204 can comprise MCDU commands and / or one or more voice and / or textual 
any computer - based system , computer processor , and the 5 commands . The command database 208 can reside physi 
like that is capable of and / or configured to receive or cally apart from the MCDU 206 and / or can comprise a part 
transmit an MCDU command ( or other data ) from or to an or component of the MCDU 206 . 
MCDU 206 and / or command data from or to the command The pilot voice interface 210 can comprise any device 
database 208 and / or converted MCDU command data from capable of and / or configured to receive and / or transmit pilot 
or to the data conversion device 216 , and , based upon and / or 10 voice commands and / or data . For example , the pilot voice 
in response to the transmitted or received command ( s ) interface 210 can comprise a microphone . The pilot voice 
and / or command data , manage any of a variety of in - flight interface 210 can further comprise a pilot headset that 
and / or ground - based aircraft functionality . includes a microphone into which the pilot may express a 

The MCDU 206 can comprise any device capable of spoken voice command . 
and / or configured to communicate an with the FMS / AS 204 15 With respect to FIG . 3 , a perspective view of a portion of 
( e.g. , any device configured to transmit or receive data , such the aircraft control system 200 is shown . As described 
as for example , an MCDU command ) . More particularly , the herein , the system 200 includes the MCDU 206 , which can 
MCDU 206 can comprise any device that can receive a voice be communicatively coupled to the data conversion device 
command or voice command data from a pilot voice inter- 216. The MCDU 206 can be communicatively coupled to 
face 210 and / or identify an MCDU command in a command 20 the data conversion device 216 in any suitable manner . For 
database 208 based upon the received voice command . The example , the MCDU 206 can be communicatively coupled 
MCDU 206 can further comprise any device capable of to the data conversion device 216 via a wired connection 
and / or configured to display a virtual keypad that corre- 304 , via a wireless connection 306 , and the like . The MCDU 
sponds , substantially similarly and / or identically , to a con- 206 can be similarly communicatively coupled to the pilot 
ventional MCDU physical keypad . Thus , an MCDU 206 can 25 voice interface 210. For instance , the MCDU 206 can be 
comprise a tablet computing device , a touchscreen comput- communicatively coupled to the pilot voice interface 210 via 
ing device , and / or any combination of these and other a wired connection 308 , a wireless connection , and the like . 
similar devices . The MCDU can further include a variety of As described herein , the data conversion device 216 is , in 
wireless communications functionality , one or more prox- various embodiments , configured to convert MCDU com 
imity sensors , one or more accelerometers , and the like . 30 mand data that it receives in a USB or wireless data format 

Thus , in various embodiments , the MCDU 206 can com- to an avionics data bus format , such as an ARINC 429 
prise a voice responsive , device , such as , for example , a format . Accordingly , as shown , the data conversion device 
tablet computing device ( which may , again , comprise a 216 can receive USB or wireless formatted MCDU com 
touchscreen ) . The MCDU 206 can comprise a processor ( or mand data at an input 310 , convert the MCDU command 
processors ) 212 and / or a voice recognition module 214. The 35 data to an avionics data bus data format , and transmit an 
voice recognition module 214 can comprise any hardware , MCDU command data at its output 312 to one or more 
software , and / or tangible , non - transitory computer - readable existing avionics data bus inputs 314a and / or 314b ( each 
media capable of execution by the processor 212 to process having a variety of pinouts ) . The MCDU command data 
a voice command received from the pilot voice interface may , from here , be communicated over the aircraft avionics 
210. The MCDU 206 is communicatively coupled to the 40 communications network to the FMS / AS 204. The data 
FMS / AS 204 and / or the command database 208 and / or the conversion device 216 may further , and in various embodi 
pilot voice interface 210 . ments , receive data ( e.g. , from the FMS / AS 204 ) in an 
As described briefly above , conventional MCDU 102 avionics data bus format , convert the data to a USB or 

and / or 104 displays may lack resolution sufficient to render wireless format , and transmit the converted data to the 
non - ASCII characters . The MCDU 206 display , however , 45 MCDU 206 . 
incorporates a display , such as a tablet display , that is In addition , as shown , the data conversion device 216 can 
capable of displaying non - ASCII characters . Thus , the be retrofitted within a conventional MCDU cabinet 302 . 
MCDU 206 is configured to display a variety of more More particularly , the hardware and circuitry bundled within 
complex characters and symbols than a conventional MCDU a conventional MCDU cabinet 302 can be removed , and the 
102 and / or 104 display , thereby enabling the use of the 50 data conversion device 216 inserted within the cabinet . The 
MCDU 206 in a variety of aircraft . weight and complexity of the circuitry within the conven 

In various embodiments , as described herein , the MCDU tional MCDU cabinet 302 can be , in this way , significantly 
206 is communicatively coupled to the FMS / AS 204 reduced . In addition , as described herein , the introduction of 
through a data conversion device 216. The data conversion the data conversion device 216 and MCDU 206 to the 
device 216 can comprise any device that enables commu- 55 system 200 may not require modification of the existing 
nication between the MCDU 206 and the FMS / AS 204. For avionics data bus and / or any other systems within the 
instance , the data conversion device 216 can comprise any aircraft . Rather , the MCDU 206 can be configured , as 
device that can convert MCDU commands ( as well as other described , to seamlessly interoperate with existing avionics 
data ) from a USB data standard or format to an avionics data systems and subsystems . 
bus data standard or format , such as an ARINC 429 data 60 With attention now to FIG . 4 , a cross - sectional view of an 
standard or format . The data conversion device can also MCDU 206 mounted to a conventional MCDU cabinet 302 
convert MCDU commands ( and other data ) from a wireless is shown . The MCDU 206 can be coupled to an outer surface 
communications standard to an avionics data bus standard of the conventional MCDU cabinet 302 by any MCDU 
( e.g. , again , an ARINC 429 data standard ) . coupling structure 402 that is configured to , capable of , 
The command database 208 can comprise any tangible , 65 operable to , or otherwise suitable for the purpose of permit 

non - transitory , memory or computer - readable media capable ting articulation or motion of the MCDU 206. For example , 
of and / or configured to store command data , such as , for the MCDU coupling structure 402 can permit the MCDU 

a 

a 

a 



Z 

US RE49,067 E 
7 8 

206 to move in any direction , such as , for example , in any MCDU 206 processor 212 can read and execute voice 
direction and / or directions in the [ z ] x , y , and / or z direction recognition software stored in the voice recognition module 
or directions . Thus , angle and position of the MCDU 206 214 , which can comprise any tangible , non - transitory , com 
can be manipulated by a pilot to achieve an ideal viewing puter - readable medium and / or memory . The voice recogni 
angle , to alter an angle of reflection ( e.g. , of sunlight ) of the 5 tion software can be executed by the processor 212 to 
MCDU 206 display , and the like . perform the voice to text conversion described above . 

Turning to FIG . 5 , a perspective view of an MCDU 206 The MCDU 206 further accesses a command database 
removably coupled or mounted to a conventional MCDU 208 in response to receiving the voice command and / or in 
cabinet 302 is shown . Here , the MCDU 206 is removably response to converting the voice command to a text com 
mounted within a holster or case 502 , which is mechanically 10 mand ( step 706 ) . A command database 208 can include , as 
coupled , in turn , to the conventional MCDU cabinet 302 . shown with reference to FIGS . 8A , 8B , and 8C , a cross 
Thus , in various embodiments , a pilot can remove or reference table 800. The cross - reference table can comprise 
decouple the MCDU 206 from its holster 502. This permits any suitable number of columns and / or any suitable number 
the pilot to place the MCDU 206 in any location that is of rows . For example , in various embodiments , the cross 
convenient to the pilot , such as , for example , in the pilot's 15 reference table can comprise an MCDU command ( “ MCDU 
lap and / or on the pilot's thigh or knee . CMD " ) column 802 and / or a voice command ( “ VOICE 

In addition , as shown , a gesture sensitive device 504 can CMD " ) column 804 . 
be communicatively coupled to the MCDU 206. The gesture As described herein , an MCDU command 802 can com 
sensitive device 504 can , in various embodiments , commu- prise a command that an MCDU 206 can transmit or 
nicatively couple to the MCDU 206 through an aperture , 20 communicate to an FMS / AS 204 via an existing avionics 
opening , or slot formed in the holster 502. The gesture data bus . In addition , and as described herein , a voice 
sensitive device 504 can comprise any device capable of or command 804 can comprise a command that a pilot enters 
configured to detect a gesture or motion of a pilot , such as via a pilot voice interface 210. Accordingly , the cross 
a pilot hand wave or other bodily motion . Thus , the gesture reference table 800 links an MCDU command 802 to a voice 
sensitive device 504 can comprise , for example , a LEAP 25 command 804. In various embodiments , and as shown at 
MOTION gesture recognition product . table 800 , the voice command 804 can exist in the table 800 
A pilot can , in various embodiments , make a gesture with as a text command . Thus , as the MCDU 206 processor 212 

the body ( e.g. , a hand ) of the pilot , and the gesture sensitive interfaces with the MCDU 206 voice recognition module 
device 504 can detect this gesture and transmit data asso- 214 to convert a pilot voice command 804 into a text 
ciated with the gesture ( or “ gesture data ” ) to the MCDU 206. 30 command , the MCDU 206 can access the command data 
The MCDU 206 can receive and interpret ( e.g. , using base 208 to match a converted voice / text command 804 
gesture interpretation software installed in a tangible , non- stored in the command database 208 to an MCDU command 
transitory , memory of the MCDU 206 ) the gesture data as an 802 ( step 708 ) . The MCDU 206 can therefore identify an 
instruction by the pilot to execute a particular instruction . MCDU command 802 that is associated with a voice com 

For example , in various embodiments , a pilot can make a 35 mand 804. Having identified the associated MCDU com 
throwing gesture , which the gesture sensitive device 504 can mand 802 , the MCDU 206 can , in various embodiments , 
receive and transmit , as gesture data , to the MCDU 206 transmit or communicate the identified MCDU command 
processor 212 can compare this gesture data to a database of 802 to the FMS / AS 204 via an existing avionics data bus , 
predefined stored gesture data , and , if a match is identified such as via the existing avionics data bus inputs 314a and / or 
between the received gesture data and the stored gesture 40 314b . The FMS / AS 204 can , in response to receiving the 
data , the MCDU 206 processor 212 can execute an instruc- MCDU command , communicate , as described herein , with 
tion associated with the identified stored gesture data , such the MCDU 206 to provide the requested information ( that is , 
as , for example , displaying , sharing , moving , translating , or the information associated with the MCDU command , such 
“ throwing " an airport moving map or other information as tower frequency information ) to the MCDU 206 . 
from the MCDU 206 display to a larger cockpit display . 45 Accordingly , as described above , a pilot can utilize the 
Moreover , in various embodiments , a gesture such as the MCDU 206 ( and its associated voice recognition module 
pilot can position or hold one or both hands of the pilot to 214 and processor 212 ) to bypass a menu hierarchy . In other 
indicate that all cockpit chatter should stop and / or to trigger words , although a pilot can utilize the MCDU 206 touch 
the voice recognition software installed within the MCDU screen to navigate through a menu hierarchy to reach a 
206 to begin listening for a pilot voice command . 50 desired MCDU command 802 , in various embodiments , the 

Thus , with respect to FIG . 6 , an aircraft control system pilot can issue a voice command 804 , which , in response to 
600 comprising two , touchscreen , voice responsive , conversion to a text command by the voice recognition 
MCDUS 206? and 206b is shown . One or both of the module 214 and processor 212 , can enable instant ( or 
MCDUS 206? and / or 206b can be touchscreen , voice single - step ) navigation to a corresponding MCDU command 
responsive , MCDUs , as described herein with respect to the 55 802. This can permit a pilot who has difficulty recalling a 
MCDU 206. However , in various embodiments , only one of rarely used MCDU command 802 ( and / or the menu navi 
the MCDUS 206? and / or 206b may be a touchscreen , voice gation process required to reach the MCDU command 802 ) 
responsive , MCDU 206 , while the other MCDU can com- to reach the MCDU command 802 more rapidly and more 
prise a conventional MCDU , such as the MCDU 102 and / or easily . This feature can be of particular value to a pilot , for 
104 . 60 example , during an operation requiring increased focus or 

With reference to FIG . 7 , a process 700 for selecting an increased workload , such as during a landing operation . 
MCDU command based upon a voice command is shown . Moreover , as shown , for example , with respect to rows 
Accordingly , in operation , and as described elsewhere 806a and 806b , a particular MCDU command can be asso 
herein , the MCDU 206 receives a voice command from a ciated in the cross - reference table 800 , with any number of 
pilot voice interface 210 ( step 702 ) . The MCDU 206 65 relatively synonymous voice commands 804. For instance , 
executes voice recognition software to convert the voice the MCDU command # 1129.25 , representing an instruction 
command into a text command ( step 704 ) . For example , the by a pilot to communicate at a radio frequency of 1129.25 
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KHz / MHz , can be associated with a variety of synonymous Whether such functionality is implemented as hardware or 
voice commands , such as voice commands 806a ( “ FRE- software depends upon the particular application and design 
QUENCY ONE TWENTY NINE POINT TWO FIVE ” ) constraints imposed on the overall system . Skilled artisans 
and / or 806b ( “ FREQUENCY ONE HUNDRED TWENTY may implement the described functionality in varying ways 
NINE POINT TWO FIVE ” ) , both of which result , as shown , 5 for each particular application , but such implementation 
in the same MCDU command ( i.e. , # 1129.25 ) . Likewise , in decisions should not be interpreted as causing a departure 
various embodiments , a voice command may comprise a from the scope of the present invention . For example , an 
dynamic voice command . For instance , a pilot may not embodiment of a system or a component may employ 
know what at which frequency an air traffic control tower various integrated circuit components , e.g. , memory ele 
operates . A voice command , such as the voice command , 10 ments , digital signal processing elements , logic elements , 
“ DWF Tower Frequency ” 806C can be included in the Table look - up tables , or the like , which may carry out a variety of 
8B , and the system 200 can , based upon this voice command functions under the control of one or more microprocessors 
( or some variation of the words in this command ( e.g. , or other control devices . In addition , those skilled in the art 
“ DWF " and / or “ tower ” and / or “ frequency ” ) search for a will appreciate that embodiments described herein are 
tower radio frequency of a nearby tower . Thus , the system 15 merely exemplary implementations . 
200 can accommodate a variety of voice commands 804 , The various illustrative logical blocks , modules , and 
each of which may correspond to , depending upon a pilot's circuits described in connection with the embodiments dis 
choice of words , a same MCDU command . closed herein may be implemented or performed with a 

In addition , the system 200 can recognize a variety of general purpose processor , a digital signal processor ( DSP ) , 
disparate or separate voice commands , as described above , 20 an application specific integrated circuit ( ASIC ) , a field 
to determine or make a determination as to what MCDU programmable gate array ( FPGA ) or other programmable 
command a pilot is seeking , notwithstanding that the pilot logic device , discrete gate or transistor logic , discrete hard 
has not spoken a particular voice command ( as shown in ware components , or any combination thereof designed to 
Tables 8A - 8C ) precisely as listed . Again , for example , a perform the functions described herein . A general - purpose 
pilot may simply speak the word “ DWF ” or “ Frequency , ” 25 processor may be a microprocessor , but in the alternative , 
and the system 200 can determine , based upon the closest the processor may be any conventional processor , controller , 
match to the voice command in the Tables 8A - 8C , which microcontroller , or state machine . A processor may also be 
MCDU command the pilot is seeking . implemented as a combination of computing devices , e.g. , a 
A further advantage of system 200 can arise , particularly combination of a DSP and a microprocessor , a plurality of 

from a business perspective , in that an MCDU 206 customer 30 microprocessors , one or more microprocessors in conjunc 
can request a variety of customized functionality ( e.g. , a tion with a DSP core , or any other such configuration . 
customized software key or “ soft - key ” ) . The soft - key can be The steps of a method or algorithm described in connec 
associated with any functionality that the MCDU 206 cus- tion with the embodiments disclosed herein may be embod 
tomer requests , such as for example , a particular airport ied directly in hardware , in a software module executed by 
MCDU command code that is frequently used by the MCDU 35 a processor , or in a combination of the two . A software 
206 customer . module may reside in RAM memory , flash memory , ROM 

Software enhancements and / or reconfigurations are easily memory , EPROM memory , EEPROM memory , registers , 
accomplished with system 200 , as opposed to enhancements hard disk , a removable disk , a CD - ROM , or any other form 
or reconfigurations of conventional MCDUs 102 and / or 104 , of storage medium known in the art . An exemplary storage 
because conventional MCDUs 102 and / or 104 may conven- 40 medium is coupled to the processor such that the processor 
tionally require actual physical reconstruction or reconfigu- can read information from , and write information to , the 
ration ( i.e. , time consuming circuit / hardware reconfigura- storage medium . In the alternative , the storage medium may 
tion ) , while alterations to the MCDU 206 software can be be integral to the processor . The processor and the storage 
performed relatively quickly in comparison . Moreover , in medium may reside in an ASIC . The ASIC may reside in a 
various embodiments , the cross - reference table 800 can be 45 user terminal . In the alternative , the processor and the 
modified virtually on - the - fly to accommodate any MCDU storage medium may reside as discrete components in a user 
206 customer request . Changes of this nature ( i.e. , changes terminal 
to the table 800 ) require very little time and effort to In this document , relational terms such as first and second , 
accomplish , because even the MCDU 206 software need not and the like may be used solely to distinguish one entity or 
change . The system 200 therefore affords a large number of 50 action from another entity or action without necessarily 
advantages , as described herein , over conventional flight requiring or implying any actual such relationship or order 
management systems 100 . between such entities or actions . Numerical ordinals such as 

Those of skill in the art will appreciate that the various “ first , ” “ second , ” “ third , ” etc. simply denote different singles 
illustrative logical blocks , modules , circuits , and algorithm of a plurality and do not imply any order or sequence unless 
steps described in connection with the embodiments dis- 55 specifically defined by the claim language . The sequence of 
closed herein may be implemented as electronic hardware , the text in any of the claims does not imply that process steps 
computer software , or combinations of both . Some of the must be performed in a temporal or logical order according 
embodiments and implementations are described above in to such sequence unless it is specifically defined by the 
terms of functional and / or logical block components ( or language of the claim . The process steps may be inter 
modules ) and various processing steps . However , it should 60 changed in any order without departing from the scope of the 
be appreciated that such block components ( or modules ) invention as long as such an interchange does not contradict 
may be realized by any number of hardware , software , the claim language and is not logically nonsensical . 
and / or firmware components configured to perform the Furthermore , depending on the context , words such as 
specified functions . To clearly illustrate this interchangeabil- “ connect ” or “ coupled to ” used in describing a relationship 
ity of hardware and software , various illustrative compo- 65 between different elements do not imply that a direct physi 
nents , blocks , modules , circuits , and steps have been cal connection must be made between these elements . For 
described above generally in terms of their functionality . example , two elements may be connected to each other 
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physically , electronically , logically , or in any other manner , wherein , the tablet computing device is configured to : 
through one or more additional elements . interpret the gesture data as an instruction to execute , 

While at least one exemplary embodiment has been receive the voice command transmitted by the pilot 
presented in the foregoing detailed description of the inven voice interface , 
tion , it should be appreciated that a vast number of variations 5 access the command database in response to the voice 
exist . It should also be appreciated that the exemplary command to identify an MCDU command in the 
embodiment or exemplary embodiments are only examples , command database that is associated with the voice 
and are not intended to limit the scope , applicability , or command and that is executable by the FMS , 
configuration of the invention in any way . Rather , the at least selectively bypass , in response to the voice 
foregoing detailed description will provide those skilled in 10 command , selection of a plurality of manual MCDU 
the art with a convenient road map for implementing an commands , and 
exemplary embodiment of the invention . It being understood transmit the MCDU command to the data conversion 
that various changes may be made in the function and device for transmission to , and execution by , the 
arrangement of elements described in an exemplary embodi FMS . 
ment without departing from the scope of the invention as 2. The system of claim 1 , the tablet computing device 
set forth in the appended claims . comprising a voice recognition module , the voice recogni 
What is claimed is : tion module comprising voice recognition software . 
1. A system comprising : 3. The system of claim 1 , wherein the tablet computing 
a tablet computing device configured to render and imple device [ comprising ] comprises a processor and a tangible , 
ment a multifunction control display unit ( “ MCDU ” ) ; 20 non - transitory , processor - readable [ ] memory? , the memory ] 

a data conversion device in operable communication with storing ] that stores voice recognition software , wherein the 
the tablet computing device and configured to convert processor [ executing ] is configured to execute the voice 
MCDU commands from a universal serial bus ( “ USB ” ) recognition software to convert the voice command into a 

text command . standard to an avionics data bus standard ; 
a gesture sensitive device in operable communication 25 4. The system of claim 3 , wherein the tablet computing 

with the tablet computing device and configured to device [ matching ] is configured to match the text command 
detect hand gestures and transmit gesture data associ to one of the plurality of MCDU commands . 
ated with the gesture to the tablet computing device ; 5. The system of claim 1 , wherein the tablet computing 

an MCDU cabinet having an inner surface and an outer device is communicatively coupled to an existing avionics 
surface , the inner surface defining a cavity having only 30 data bus [ , the tablet computing device transmitting ] and is 
the data conversion device disposed therein ; configured to transmit the MCDU command by way of the 

a mounting bracket coupled to the outer surface of the existing avionics data bus . 
MCDU cabinet , the mounting bracket configured to 6. The system of claim 1 , wherein the avionics data bus 

standard is an Aeronautical Radio , Incorporated ( “ ARINC ” ) releasably mount the tablet computing device therein , 429 standard . the mounting bracket further configured to be movable , 
in multiple directions , relative to the MCDU cabinet , to 7. The system of claim 1 , wherein the tablet computing 
thereby permit movement of the tablet computing device [ communicates ] is further configured to communi 
device in the multiple directions when the tablet com cate with the data conversion device via at least one of : [ via ] 
puting device is mounted therein ; a wired connection or ( via ) a wireless connection . 

a flight management system ( FMS ) in operable commu 8. The system of claim 1 , further comprising : 
nication with the data conversion device ; a plurality of MCDU driven avionics systems in operable 

a command database , the command database in operable communication with the tablet computing device , 
communication with the tablet computing device and wherein the tablet computing device is further configured 
storing a plurality of voice commands and a plurality of to identify one or more MCDU commands executable 
MCDU commands , each voice command associated 45 by the plurality of MCDU driven avionics systems and 
with one of the plurality of MCDU commands ; and to selectively transmit the MCDU command to at least 

a pilot voice interface configured to receive a voice one of the plurality of MCDU driven avionics systems 
for execution thereby . command from a pilot and transmit the voice command 

to the tablet computing device , 
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