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FIG. 4A

! One communication device includes a memory storing a software application,
an electronic processor, a mechanical interface receiving a first user input, and
a touch screen receiving a second user input. The touch screen is also con-
figured to display an output generated by the software application. The elec-
tronic processor is configured to execute a software application stored in the
memory, determine when the second user input is received simultancously
with the first user input, perform a first action based on the first user input
™, when the second user input is not received simultaneously with the first user
input, the first action being unrelated to operation of the software application,
and perform a second action based on the first user input when the second user
input is received simultaneously with the first user input, the second action re-
lating to the operation of the software application.
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POal-FONCTIONALITY INPUT MECHANEN FOR A {0

BACHGROUMND OF THE DIVENTION
[0601] Wirel

radios, execute software applications that parform a vadiely of tasks, For example,

s¢ copmmanication devices, such as smart telephones and twoway

these software applications provide functiouality 1o send and recetve electroms foxt

s il messages, browse the Inmternet, receive or send g picture, andior review

o

varous documents, A comanuication device can diaplay artgst from the soffware

applivation on a touch screen that also operates as a oser input interface to the

o

software apphication.

J0602] In some stiuaiions, § conmmunication devices alsoe weludes ong oF more

mechan Fale 8% &8

al invteviaces {o.g., buttous, kaobs, switches, and the like} that ops
waer input nterfce o the commnutication device. These mechanical interfaces,

however, typicaliy operste indepeadent of 3 software apphication batng executed by

the communication device. For example, 8 button inchaded in 2 commuunication
device may, ppor receipt of user nput, cause g change 1o the volame of & dager of the
comunnntestion device withowt changing the operation of a software application being
execited by the communicstion devive. Sunilatly, mechanical nterfaces included in

# comnumnisation devige may be configured 1o change a transmission channel,

fransmit & radic transmission {e.g., 8 push-o-talk attos), snd posver on and off the
commeation devige,

3] Public safety personned that provide services in smergency situaiions often use

2 o

medionl first rosponders, fre

&

"

comunpnication devices. For c;@:mnpiiz, palice offic
sy radios or converged devices {(for tfxamphr g combination of a soant
tefephone and & two-way :mﬁ%m}.: In some siteations, when a somomuseation device 1s

sad by public satety personmel, the mechanical interfaces are used for apsvations
redited 1o public safety (o ., radio wansmissions } and the fouch soress (and the
software apphications available through the touch scroen) 33 used for operations
related to personal commumostion {o.g., collular communications, contsct

management, calendar, and the likey. Sall] in some emergency sttuations, pubhe
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safety personne! may need © quickly access and use finctionality provided by one or
muove software apphications. Infevacting with 2 software apphoston solely through the
ol soreen, bowever, may require snaltiphe inputs that infroduce deday, For example,
10 swiich betwesn softwvare applications executed by the communicgtion device, user
yputs Tor nunimixing a corrent apphication and selecting 8 new sofbware spplication
st be recoived through the toueh soreen. e additton, slthough some

comuiaeation devices allow a mechanical interface 10 be re-programmed with
pavticndsr functionality, this tvpe of re~configuraticn reguires user intaraction and
overrides the default functionalily of the mechawcnl interface, which is also uselul o
auser. Accordingly, there is 3 need for 3 communication device that provides

improved and move efficient user intergetions.

i P

{0004} The sccompanying fgures, where like reforence numerals refor to identical v

finctionally stnnlar elements throughowt the separate views, together with the detailed
deseription below, arg incorporated in and forny part of the specificstion, and serve 1o
fuvther itHustrate embodiments of concepts that include the claimed nvention, and
explain various prnciples and advantages of those embodiments,

JO005] FIG 1 iHuastrates ¢ conmunication device including 8 tonch soresn snd a
plurghity of mechasioa! interfsces acoording to one ez‘;tti:n;}d:imem

JO6] FIG, 2 schomasticsily tHustrates hardware incloded in the commumication
devioe of FIG. 1 secording o one embodinent.

[OR0T] FIGy. 3 ts a Howcehart ilhustrating 3 method of processing received user inputs
by the communication device of FIG. 1 according W one embaodiment,

{0008] Pl 4A Hustrates pser tnputs received by the comumunicstion device of FHG,
§$or trapsmtiing an image tﬁispiayeﬁ by the communication device sccording tH one

srahodiment,

{OE09] FIG. 4B Husteates user inputs reveived by the communioation device of FIG
! for wansmitting text displayved by the conmumication deviee scoonding 1o one

smbodiment.

o
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{8018 FIGR 3A theough 3O Hustrate user inpuiz received by the communication
device of FIG. | for accessing a software apphicstion menu according to one
smbodiment.

{0011 FIGS. oA through o tlustrate user inputs received by the sonvmumcation
device of FIG 1 for adjusting a font size of texy displaved by the conununication
device aecording to one embodiment,

PBI2] FIGES 7A through 7O Hostrate user inputs recetved by the conmumication
device of FIG 1 for navigating webpages displayed by the commumcation devige
gecording o one smbodiment.

{0613] FIGS. 8A through SU iHostrate user inputs received by the conmumication
device of FIGL 1 for changing @ zoom level of 8 map displayed by the communication
devige according 1o one embodiment,

{H014] FIG. 9A through 9B tHusirate user inputs recetved by the commumcation
dovice of FIGL T for oxtablishing communiontion with an objedt rracked by 8 sofbware
application executad by the communication device according 10 one embodinent,
FORLS] Skilled srtisans will appreciate that cloments i the Sgures are lustrated for
stnpdictty and charity and have not necessarily been deawn 1o scale. Por exanuple, the
divaensions of some of the slements in the figures may be exaggerated wlative to
other cloments to help (O toprove nnderstanding of crnbodiments of the pressat
Hyvegstion,

{06816] The apparstus snd method compoasats have been represented where

appropriate by conventional svmbaols by the drawings, showing only those speeific
details that are periinent o understanding the embodiments of the present inveation $o
as not to obsoure the disclosure with details that will be readily spparent to those of

ordinary siall in the art having the benefit of the description herein.

T iD DesCapmymi OF 108 BavENTION

{0817 Embodiments of the imvention include & commnnication device moluding 8

mechanival nderfice configured o receive a first user input and 8 touch soreen

configured to display an output generded by at lead one softvare spplication and o

ol
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recuive 8 second user input. The communication device also includes an electronic
processor configored to determine when the second user inpot 18 recetvad
stovadtaneousty with the st user mput. When the second user input is not recebvad
stovadtaneonsly with the Brst aser mpat, the glectronie processor s configurad o

perform a first action based vu the fest user inpud, whersin the Hest action s oneelated

o operation of the gt least one software spplication, When the second user input
received sumudbaneousdy with the frst user inpot, the Jectionic processor i3

configured to perfbrm & second action, whersin the second action 13 related o the
operation of the at least one sofbware apphication.
POBLE] FIG. 1 iHlustestes 8 communication device 101 according fo one embodinmees.

watch, a tablet computer, s personal computer, & pevsonal digiial assistant (PUIAL o
another device configured fo comunumcate over af least one communicatinn netwinrk,
In one erbodiment, the communication device 101 13 a converged device used by
public safety personnel o commuments over multiple compumication networks, for
example, 8 collular network and & radio setwork (g, a land mobie radio (LMR)
network) Howeser, i@ should be understond that embodiments described hereln are
not Hmited 1 comverged dovices.

{8619] The communication device 1 includes & plurahity of usterfaces that operate
as sy input nderfaces. For example, as llostrated 10 FIG. L e commmication
device W inchudes g touch soreen 103, by some embodiments, the touch sceeen 103

includes & Bouid erestst display {(LODY The touch soreen 103 i3 8 touch-seasitive

('/

iteriace which operates as both o diaplay and an input wterface. In particular, the

touch soreen 103 displays cutput 1008 vser (e, webpages and other graphics! user

interfaces (OUs) gonerated by sefbware applications) and alse receives user input
ysing detected physical contact {e.g., detected capaciiance or resistance),

J0620] The communication device 107 also includes s plurahity of mechanical

interfaoes that operate as user inpot interfaces. As illustrated in FIGL 1, the

mechanival ivterfaces may nchede 3 push-to-tatk button 1&, & channel selection kuob

10T, and 8 vodume kaob 109
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{B621] It should be understond that the user input interfaces iHustrated in FIG. 1 are
provided as examples of vser inpad wderfaces and other types of user mpot interfaces
gy be used with esnbodiments desonibed hereln, including other tvpes of mechanegd
rteriaces.

i

P822] Each of the mechanical inferfaces is assigned a primary ov dufhull action that
s generally uneelated © 8 softwars ag}piiﬂmi oi baing suwcuted by the communioation

push-to-talk button 103

device 101 Foy exas

includes %ramz‘nittir;g and m:ﬁiving racic transm i&ssiﬂn&i hased on recetved user input
&g, depression and refease of the push-to-talk button 103} In some embodiments,
the pusi-tootalk button 105 s 2 momentary button fo switch from a volee receplion
aiohe 10 & volce transmil mode to enable instantaneous commuication over half
duplex convmumication systems, including, for sxample, woowsay radio
communication chasmels. Accordingly, when the push-o-talk botton 105 recaives
user input in the form of & depression foree, the pughi-to-talk button 105 switches to

the voice trensmit mode. Stmlagdy, when the push-to<adk bution 103 recetves user

o

s in the form of release of the depression foree, the pushi-to-talk button 103
switohes to the voloe recupion.

{0023 The primary action sssigned 10 the channs! selection keob 107 tachudes
sefecting & iransmission channel {o g, for radio tromsnuastons}). In particular, the
channel selection knol 1G7 s rotatable through o pluradity of positions, wherein sach
of the plurality of positions is associated with 3 pariicular transmission chaamel,
Aceordingly, user input recetved through the channel selection knod 107 includes

sefection of one of the plurality of postbions {e.g.. through clockwise rofation or

eotgrter-clonhwise rotation of the chanuel selection kaob 107},
{0024] The primary action assigned © the volume kucb 109 includes selecting 3
volume for andio output of the commumication device 101, mohuding sodic messages

received over at feast one commanination aetwork, based on secstved vser input. I

sodiments, the volume kuob 109 s rotatable throagh a plurslity of post

SO,
wheretn sach of the plurality of positions iz assomated with 8 particular sudio bevel,

X

Avcordingly, wser input veceived through the volume knob 109 includes selection of
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one of the plurality of positions {(e.g., through clockwise rotation or counter-clockwise

rotation of the volume knob 108).

J0025] As Hustrated in FIG. 2, the communicaiion device HH inchades an electronie

processor 201 e, 8 microprocessar or another suttable programumable device) a
memory 203 {e.g., non-trausitory, computer-readable storage mediam), an

inputioutput interface 205, g baseband procexsor 207 (e, a network modem}, &

{ransoeivey 208 1 218 The elect

e provessor 201, the me

the inp&ﬁs‘mzipﬂ't mrterface 203, the baschand provesser 307, ard the transcetver 209
communtoate over one of more contral or data buses or comnsctions.,
J0626] The memory 203 may include g program storage area {o.g., read only manoy
{ROM ) and 8 date storage seea (e, madom gecess memory {IRAM), and snother
sonetransitony, computer-readable medinm}. The electronie processor 201 i coupled
o the memony 200 and executes computer-readilde tnstructions {soltware™) stoved in
the menory 203, For example, as illnstrated in FIG 2, the wemory 203 soves an
operating svstem 213 and one o more software gpphicattons 215 3t should be
understond that the functionality desoribed herein can be performed by the operating
avstem 213, a software application 213, or a combination thereot
J0627] The input'nuipat interdaee 208 copvmumicates with the user input interfaces of
the commuication devige 101 moluding the tonch soreen 18 and the mechuanical

inerfaces. The haseband processor 37 encodes and decodes digital data sent and

received by the wamcetver 209 w and from 2 wireless commmication setwork via the

anterms 211 The wireless communication network may include one or more radio
networks {eg, LMRY, coellolar notworks (e, Long-Term Bvoluton (LTEY, Time

Pivision Mol ;}5-«&: Acopss (’T‘E)Mx{h amd Code Diviston Mul iigie Agpess

also have one or more connections o a ';::ui}iis':- switched iﬁi&gﬁm&& network (PETN),
the Imternet, or both

JOO28] As noted gbove, sach mechanicyd iterface {eg., the push-to-talk button 1058,
the channel selection kool 107, mnd the volume knob 109) 15 assigned & primary
action that operntes independent of a software spplicuion being executed by the

commtuncation device 101 For example, when the touch screen 103 is displaving o
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webpage penerated by & browser apphiostion and the channel selection kaob 187

reoeives wser gt (e, s rotated), the operation of the chanue] selechion koob 17

does sot modily the operation or output of the browser application. In this way, the
mechantcal ideraces provide functions related 1o public safery oporaions, sueh ag,
for example, channe! selection and message transmission, whale the commumoation
device 101 1% executing one or e sofiware applications for performing personal
commeation funclions.

[0029] Howsver, i some sifuations, the communication device 181 may operste
more efficiently i one or more of the mechamicn] interfaces also receives user input
for interacting with 3 sofbware apphication being executed lvy the communication
dovice 101, Accordingly, one or more of the mechanics! imerfaces may be msipned g
secondary aetion that 1s assocated with g software application being sxecuted by the
communication device 101, Thus, in these situations, ¢ mochamical interface

provides dual-functionality by providing primary sctions {e.g., refated o public safety

operations} and secondary sctions relating 10 & software spplication belng executad by
the commumication device fe.g ., related to personal commumcations).

{038 For example, 1o o primary or normal mode, 8 mechanical interface 18
comfigored to perfonm, in response 1 received wsey Input, & frst action wwrelated o
the sofbware application 215 bng executad by the compumpeation device 1L
However, in 8 secondary or special mode, & mechancsl interface 5 oonfipwrsd ©
perform, in response o recetved user g, & second action related o the sofbware
application 215 belng executad by the communication device 101

{9631] In some embodiment, the mode of a mechanicd] imterface depends on whether

user ingai is received by the mechanieal interface simultanecusly with user input
recetved through the touch sereen 103 Accordingly, a mechanical interfaos retains Uy
normal operation fur pecforming the primary action {2.g., depression or rolation), bt
can alse be used to perfornm & secondary aotion Fuser input 5 sioudtansously
received through another iterface of the commmmication device 101, such as the
youch soreen 103, As used in the present appdication, the lorm stmubaneousty mosos

overfapping in tme regardless of duration. Therefore, (user it is recetved
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through the touch screen B3 af an overlapping thme with wser twput recatved through

3 wechanical iterthoe, the wser input is considered recetved simltaneoushy.

mﬁi"i PG 3 tastrates 3 method 30 performed by the conmunication device 13
&, the opersting system 213 g8 executed by the eleptronic processor 301 oy

;’m‘wws\mg wser input according 1o one smbodiment. As illustrated b FIGL 3, during

uperation, the commumeation devics 101 monttors and detets user input received

throogh the peer tnped Bterfaces Gat block 301 When no user input is received
through the mechanical interfaces {af bock 303) and no user nput 18 recetved trough
the tousch sereen 103 (at block 3083, the convmunication device 101 performs ne wser

rn

imtiated action {at block 307}
10633] Alwernatively, when no user input is received through the mechameal

interfaces {at block 303) but user loput i3 recetved through the touch seesen 103 (at

Bloek 30831 the communication device 18 performs an sotion related to the sofbwars
application being excouted by the commumication device 101 {hlock 3080 For
example, the communication device 101 mav alent the software application that the
touch scroen I3 recpived g user input such that the seftware application ¢an respond
o the user npul sccordingdy.  Fow example, the software apphication can changs the
generated GUT in respouse 0 recelving user nput such 83 8 swipe, & selection ofa
particular woon, or fext.

{0034 Adso, when user input is recebvad through one of the mechanies! interfaces {0
Book 303} but simultassous user input 13 not recetved throngd the toach soreen 103
{at block 311, the communication deviee 101 responds to the wser inpdd reostved
throneh the mechanical interface by performing the primary soion assigned to the
mechanical interface {af Mook 3131 As noted above, the operation of any software
applicanion being executed by the commuonication deviee 101 is geperally nat

ynpacted based on the performance of the primary action.

wm»:; However, when user imp‘ut #% revetved mmugh one of the mechanical

. 'T“

u.a.

jrperfaces {at bl
soyeen 103 {at block 31 i}, the commmeation dmuﬁ i IQH}‘EFIQ‘;\ i 'itiw usey is.ﬁg;w:
received throogh the mechawion! interface by performing the secoudary action

assigned 1o the mechanical interfaes (a1 block 315}

=
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[H036] In some smbodiments, the secondary action is based, a1 least in pant, on which
mochamcal ivterface recetved user topat and the tvpe of nser input recerved. For
example, the communisation device 107 can be configured w §3t‘?¢§7ﬁ“§§m a different
seonndary gotion based ou whether the channel selection koaob 107 or the volome
knob ¥ recmves usey mpet. Sioslardy, the communication device 101 zan be
configured to perform 3 dilferent %gumﬁ&ﬁ aciion based on whether the cheanel
selection koob 107 recerve

ofgtion or the currsg position of the channe sclection boob 107 or the volume knob
108,

PHE3T] Also, in some embodiments, the communieation device 101 performs the
secondary sction based o the wser input recetvad through the touch sereen 103, such
as the type of recsived taput {e g, a single tap, a double tap, a s‘wi.pi; and the ke or
the location of the reostved taput {fe.g, whors an the touch soreen 13 the usor iput 8
received ) For example, the communication device 181 can be »;:um:ﬂguz‘mi to perform
& differsnt secondary action based on whether the touch scresn 103 receives atapor g
swipe, Stmnihady, the commumication device 101 can be configured w0 perform a
different sccondary action based on whether the user inpat was reostved at a muddle of
the touch sereen HI3, g corner of the touch seveen 103, ovm a location of 8 partisular
icon displaved on the touch sereen TS

JHO38] Also, o should beunderstood thet the communication device 10 can be
configured to perform the secondary action by sending a signal 1o 8 sofbware
application exesuted by the conmmunication device indicating of the type of reosived
user input. Por example, the operating system 213 can be configured 1o respond o
vecaived user inpud divectly {o.g., changing channgds, changing volume, and the like)
or by sending @ message o one or more sofbware applications. The message can alert
the software applications of the particular user input received {eg., the channel
selection knob 107 recaived clockwise rotation throongh one position and the
fouchsereen 103 received 2 tap at particalar coordinates of the touchsoresn 103)
prevvide instracticns for taking an action o, display @ home soreen}, ora

%

combination thereof. Accordingly, in sone embodiments, the opersting svstem 213

Ly
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and one or move software gpphications coardinate aperation to perform the secondary
action.
[0039] FIGS. § through ¥ illostrate the commumcation device 101 configured to

% from the mechanicad

perform severad exemplary secondary actions based on dap
intevface. For example, s Hlestrated o FIGL 44, when a softwars applivation being

sxectied by the communication devize 101 15 displaving an image through the toush

i

con 103 and the push-to-talk button F03 s activated (represented by a depression
fowee WM stosultaneously with the toonch screen 103 {roprosentad by an example
focation of contact 401, the communication device 10} transnnits the displaved image
GVEr 8 Corninunication netwoek 0 3 predetermined destingBion (g, tocluded in an e
mail message or & oxt message). For example, within the public safoty contexy, the
comumeieation device T can quickly travsmit a displaved hmage o an omergeney
dispatch center or in-Geld porsonnel using the sceondery action assigned o the push-
to-tatk button 103 withowt requiving aser inputs for copying the image 1o & messags
{22, an e-mall message o & text message), composing and addressing the messags,
and sending the message, swhich adds delay and potentially fotroduces manual svrors,
Other tvpes of mossages may also bo sent, For example, s lustrated o FIG. 48, the

comumnivation device 101 detoots the depression Force 400 and simulianeous

sctivation of the touch soreen 103 when et is displayed on the touch sereen 103, and
the comurmmication device HI3 tanunits the displaved text over 2 communication
network {0 8 predetermined destination,

i{}ﬁii}i FIGR. 3A through 3 tHustrate snother exsmple of the commurndcation devige
mechanical interfece. In particuder, FIGE, 34 through 3O ihasirate @ sequence of
outputs prevvided through the touch soreen 103, When the commumeation devios 101

detects a user input from the fouch sereen 163 fillustrated by ay example location 303

,,,

i FIG 540 and simulanecusty detects wirning of the channel selection knob 107, the

commnication device 1 ‘jut;mtzﬁ an 3;;};33%:::&1%@;1 moenu & thrmgh the touch soreen

soffesare appﬁzc&tmt 215 {e.g., active software applications 218, frequentiv-used

o

software spphications 215, mussion ontical software apphications 218, or the lkel.

i
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The cormmunication device 101 tannches a sofbware apphication 213 asociated with
the wor when the toon s selected by a wser input. The conmumication deviee HH
gy restve the selection of an foon from & user wpt on the toueh streen 103 on the
particdar oon, Alterastively, the communication device 101 receess 8 counters
olochwize rotation $11 via the chanmel selection knob 107 to seleot an teon to the lefl
of the currently selected teon. Similardy, the communication device 101 receives &

clockwise rotation 313 via the channe! seleet boob 107 10 select an ioon to the vight of

the curvently selected toon. As & consequence, for sach discrete movenent of the
chaanel selection kaob 107, the conumymcation devics 101 seleets 8 difforent tcon

{i.e, active and highlighted). When contact is released from the fouch scresn 133
{eog, when the vser Bifes bis thomb frons the touch sereen 103), the communteation
device 1M launchex the comvespomding software application 213 {see FIG. 3CY
Accordingly, the channel selection knob HIT in the secondary made may quickly
change between softwars apphications 213 without reguiring that 1 running sofbware
application be extied before running the new software spplication.

[0 ] PGS sA-0 ilustrate another sxample of g communtcatton devige 181
contigired to perforn: an sction relsted 1o the software appdication 213 auing a

seeondary mode of a mechantea! interface. In partiodar, FEGR. 0AC tHustrate s

o

sequence of outputs provided through the fouch soreen 103 In FIG. 64, 3 software
application 318 outputs text through the touch soreen 103 in g st font slze {eg., @
defaunlt font size). As Mlustrated in FHG. 68, when the communsioation devios repaives
A user input fromm the fouch sereen 103 foog., at toach soreen focstion 803} and
stnuitaneously recetves g rotational inpud frow the channel sedection knob 107, the
vomnmustoatton devios 101 changes the font size of the displaved text. For example,
the commumication device HM can increase or decrease the fond sixe based on the
retationsl tnput froem the channel selection knob 107, For example, the
communication device 101 may noveass the displayed font size when the channel

selection kaob 1T 15 rotated clockwise 613 {see FIG. &0 and may decroase the

displaved fout size when the channsd selection kunb 1Y s rotiled comnter-clockwise
611
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{0042] FIGR TASTC illustrate vet another example of & communication device 1
configured to perforns an aciion related to the software application 215 when using 8

secondary miode of o mechameal interfice, In pmmuim FIGS. TAC70 tHustrate o

1% s;’iiapiaayﬂ:ﬁ vﬁéa‘s & browaey sva:éﬁwam a;&;ﬁiia&iii)n‘ Aa ifhustrated 1 FHGR, TH and 7C

whes the compmuioation device 101 recetves g touch fnput on the fouch soreen T
{e.g., lovaton T3) and stmultaneousty receives 3 rotary inpat from the chaanet
selection ksob 107, the commuumication device 1 commumcates with the browsey
software apphication to display another webhpage on the touch soreen 103 (e, &
previous welipags or 8 subsequent webpagel  For example, in some embodiments,
reation of the channel selection knob 107 counter-clockadse T11 causes the
compnuneation device 101 to display a previous webpage and mtation of the chagnsd
selection knob 107 clockwise 713 causes the communication device 101 to display a

subsequent webpage.

{0043] FIGS. $A-8C tlustrate vet ancther example of a communication devise 10}

eonfigared to perform an action related wo the software application 218 when using a
secondary mode of a mechanies! ivtesface. To this ovample, & sequence of map

images generated by n wap software spplication {e g, @ nvigation sotbware

application) iy dizplaved on the touch screen 103, In FIG 84, the touch screen 103

displavs & map at & first zoom level (g, » defaudt lovel). As ilasteted in FIGL 8B,

whey the compuuication device 101 receives 3 user input on the touch screen 13
{eg, at focation 8037 and simoltancousty receives & rofary inpwt from the channed
selection kaob 107, the communication devige 101 changes te zoom level of the map.
For example, in some gmabodiments, rotation of the channel selection knob 107
counfer-clockwise §11 noreases the 2oom level of the displaved map {e.g., 2o0ms in}
and rotation of the channe! selection knob 107 clockwise §13 decreases the zonm

fovel of the displaved wap {o.g., ooms out). Alse, in some embodiments, the map

on the location 8303, In some envhodinegs, whan the commurdoation devics 101
recetves a user wnput of releasing contact with the touch soreen 13, the displaved map

i maiotained at the last seleoted rovun levsl
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[044] FIGR 9ANE illustrate vt snother exanple of the convmunication deviee 1
configured to perform: an acion related 1o the software spplication 215 when using a
secopdary mode of ¢ mechanieal interfice. In thas examiple, & software application
215 executed by the compmaioation device 101 tracks objects 903 {eg., withina
maph The tracked objects 803 can be people, squapment, environmental conditions

feg., tenados, stanas, ofe ), and the Ble In some situations, the racked objects 903

B

include other communication devices configured to wivelessiy commumcate with the

comrmumeation device 101, Accordmngly, wathio 2 public salety emvironment, the
conmenication device 101 tracks the location of public sefety personnel and may

sedet 8 particular convmunication device o commumcats with {e.g., 5 conmnivation

device detects 8 user iz‘i;_‘fsizt:’fi, on the fonch screen 103 {e g, tonches one of the tracked
objects 903 displaved within 2 map & Hastsated in FHGL SA) and simaitaneousty

recsives 8 rotary inpat from the channel selection koob 107, the communication
device 101 displays 2 communioation menn 905 The connounication meng 903

t.

icludes a plorality of selectable ioons represeniing dilferent modes of communigation
for communioating with a selected ohject 903 (c.g.. sending an alern, ;wrﬁ:srmisn‘sg kS
radio check, Sa-&;s‘i-dirag 8 message, sud the fke).

{345] When the commumicaion device 101 detects 8 continuous user input from the
souch soveen 103 and recetves a rotary input from the charmed selection kuob 17 the
comupumncation device HH serolls through the wecons wntil contact from the

a0 the conmmaeation

touchsereen 103 1 no Doger dotected {see FIG 98 Wi

device 1 receives & counter-clookwise rotation 911, the conmpucation device 1
highlights andior selocts an icon o the left of the currently lighlighteddselected oon.

Sipnilarly, when the coavnumoation device 101 reptves 3 chookwise rotation 913, the
conunnnication device 101 highlights andfor selects an icon to the rght of the

shiightedfselected foon, When the communication device 101 detects that

the usey i.&‘ig"mt from the fouch soreen 13 1y removed, the communication device 1Y
aotivales & compnuniesiion mode based o the ssdested oo, gad s corammtontes
with the selected tracked object W33 using the selected commamcation mode.

Avcordingly, the communication devies 101 uses user input from the chanasd
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sefection kaob 107 1o quickly establish communization with & partiealar tracked
ebpect {feg., without reguinng that the user frst exit the wacking software application
aned manually extablish commumication with o object). Also, 1 some embodiments,
the conmmmication wenu 903 s supenimposed on the map tracking the ehjects 903,
which contimues to be updated by the tracking softwaee apphcation. Therefore, the
communioation device 101 updstes the location of tracked objects %03 even while

establishing commummvation with a particular object.

providing d&mi«i’unciim mechanioad interfaoes for 3 commumeation dmm 161 that
atiow efficient inferactions with software applivations 315 executed by the
ommmaneation device 101 {o.g., altowiny guick mavigation through menns and
performancs of common or mizston oritteal tasks efficentlyy

100471 1o the forsgodng specification, specific embodiments have besn deserbed.
However, one of ordusary skill o the art appreciates that vanous modificabions and
changes can be made without departing from the scope of the vention as set forth in
the elaims below. Accordingly, the specification and Rgures are o be reganded i an
Hustrative rather than @ restrictive sease, and all such modifications are intended to be
included within the scope of present tsachings.

048] The beneilts, advantages, solutions to problenss, and any olement{s) hat may
catse any benefit, advantags, or solution 1o oecur or become more onounced arve not
10 be constroed a8 8 onticad, regeared, or essential foatures or elements of any o all

the clatms. The iveantion 15 defined solely by the appended claims including anv

amendments made during the pendeney of this applicetion and all eguival

[6049] Mareover in this document, relational terns such gs fivst angd second, top and
bottom, and the ke may be used sedely (o distinguish one entity or sction from
another entity or action without necsssarily requiring or implyving any actoad such

relationship or order between such entities or actions. The teems “comprises.”

o,

"eomprising,” “has”, “having,” “achades” including” Ycontains”, “containing” or

any other variaticn thersof are intended 10 cover g non-exclusiee inclusion, such tha

3 process, method, srticle, or apparatus that comprises, has, includes, contains a

14
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slements does not include only those elements but may include other oloments at

expreasly isted or wherent o such process, methed, article, or apparaies. An clemant

Mo

proceeded by “comprises @7, “has 2" Mmeludes 2", Ucontaing L 8" does st

withont wove constraists, prechude the existence of sddiional wdentical denents w

the provess, method, article, or apparates that comprizes, bas, yncludes, contass the

clement. The terms 72" and Ve gre defined as oue or wore unless exphiot
otherwise herein, The teras “substantially™, “essentially™, “spproximately™, “sbowt”
o any other version thereof, are defined ss being close 1o a5 understood by one of
ordinary sl in the ot and W one non-linvting ewbodiment the torm Is defined to be
within 10%, in another enbodinient within 3%, in ancther smbodiment within %%
and in another embodiment within 0.5%, The ter Yeoupled”™ as used herein is
defived a3 coposcted, although not necessarily directly and nof necessarily
mechanivally. A device or structure that ix " configured” in & certain way I8

configured 1o af least that way, but may also be configured in ways that ave not Hswed

{00307 1t will be appreciated thet seme embodiments may be vomprissd of one or

more genene or specialized processors {or Pprovessing devices™Y such as

E‘iihiﬂf\ﬂkﬁ’ﬂ dik‘tﬂi Z\E" kY PUDCEREQES, © ustomized PIOCOIRNSR amd field

programeable gate armys (FPGAs and unigue stored program instractions (ncluding
both software and fievware) that comtrad the one or more processors o implement, i
congunetion with cortain nor-prodessor Clrouiis, some, most, o gl of the fnctions o
the method anddor apparatus desonibed berain, Alfernatively, some or all functions
coudd be implemented by a stite machine that has no stored program stractions, of
iy one o more application spectic integrated circaity (ASICs), 1o which each funclion

5

tons of certamn of the funciions e implemented a8 custom logie.

o sowme covbis
O conrse, a covabination of the two approaches could be used.

{031 Movepver, an embodiment can be implomentad as 8 computer-readable storage
rediurn having compueer readable code stored thereon for programming a compiter
{e.g., comprising a provessor) o perform a method as desorbed and claimed herain,
Fxamples of such computer-rosdable stomgs medioms mclude, but are not Hinted o,
3 hard disk, 2 CO-ROM, an optical storage device, & magnetic stovage dems, & RO
{Read Only Memoovl,

i3
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{Erasable Programmable Read Only Memory), an BEPROM {(Bleotrically Erasable

Fear

that

Frogrammable Read Onby Memory) and o Flash wmemory, Further, i is expected
one of onrdinary slall, sotwithstanding possibly sigificant effort and meay design
ehoices motivated by, for exaraple, avatlable e, currest lechncdogy, and economs
eonniderationy, when gaded by the concepts amd principles disclosed herein will be
readily capable of generating such soltware nstractions and programs and [Ts with
minimal experimeniation,

{0632] The Abstract of the Disclosure 15 provided to allow the reader to quickly
ascertain the natore of the technicad discloswre. It is submiited with the anderstanding
that 1will not e used o inte “gmi ar lmif the scope or mea:&iug. of the claims. In
LI gj}ﬁii ‘i.{;zgeih{tr i vanious embhodiments Tor the parpose of sitmm‘tﬁining the
disclosure. This smethod of disclosure i oot o be interproted g reflecting an
infention that the claimad embodiments reguire more featores than are expressly
recited i each olaim. Rather, as the following olaims reflect, tnventive subject matter
Hes in less than all featores of & stugle disclosed smbodiment. Thus the following
clatms are hereby incorporated 1o the Detatled Desoription, with cach claim

standing on Hs wn a8 2 sopansely olaimed sulject matter.

i6
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=,
=2
3

We claum:
13 A comaunisation device comprising
a memony including non-transitory conputer-repdable medinay,

&

a mechanical mterfice configurad to receive a Brst wser input;

a foneh soreen configured to display an outpnat and 1o recedve 3 second usey

input; and

an clectrenico processer configured o

X

%

weckie & soflware application stored 1o the memary,

]

determine when the second user input 15 received simultaneousty with

the Hrst vser input,

perform a firg action based on the first aser input when e seoomd

pser input I8 mot recetved straultansously with the frst user i, the fest

action being unvelated o operation of the software applicgtion, and

perform @ second achion based on the first user wmput when the second
user put iy regedved stmultaneonsly weith the Tirst user nput, the second

aetion m’i ating to the operation of the software applivetion,

2

ity The conmnanication device of clatm 1, wherein the slectronio processor is

s

further conflgored to determine alocation of the second wser tnput on the touch sorees

and the electromic processoy iz conbigured to perform the second action based on the

focation of the seoond user input on the ouch soreen.
3 The comumeation device of olatm 1, further comprising 8 transceiver, the

transceiver configured 1o compiunicate via at leest two differss commumcation

etk

i7
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4, The commmunization device of clatm 3, whersin the ot Teast tvee differem

cosmnunieation networks inchede a calluber network and & radio network,

5, The commumstiogtion dovice of claim 1, wherein the mechanical interface

incdudes a rotatable knob.

£, The commumeation device of claims 5, swheretn the rotatable knob meludes o

channed selection kaob

3 The comrmanioation devics of olatm 3, wherein the ratatable knob inclodes 3

wolue knobs,

8. The conmmmication device of olaam 1, whersin the mechanical interfhce

includes @ push button,

g, The commumization device of daim 3, wherein the push button tncludes &

push-to-talk button.

Hi The commmnicgtion dovice of claim 1, wherein the electronic provessor is
configured 1o perfonm the second action by transmifting data displaved on the touch

sereen o @ predetermined destination,

11 The commumoation devics of claim 1, wherein the electronic processor is
eonfigured to perfonm the second aotion by dsplaving 8 wenw including a plurality of
selectable icons and sxscuting & sothware application based on a selection of one of

the pluratity of selectable icons,

12, The communtostion devics of clavm 1, wherein the electronic processor ix
configursd to perform the second action by changing a size of text dizgdaved on the

13, The conmumication device of olaim 1, wherein the dledtronic processar is

eonfigured 1o perform the second action by changing a webpage displayed on the

ouch soreen.
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b4, The communization device of datm 1, wherein the electronic processor is

configured to perforns the second action by changing a zoom level of a map displayed

on the touch sereen,

I3 The communieation devies of clainr 1, wherein the electronic progessor is

eonfigured 1o perform the second sction by establishing comomnication with g second

I A method of operating 2 communication device, the method comprising:

sxectdting, with an olectronie processor, a sofbvare spplication and displaving
cartpit generated by the software spphication on & touch soresn of the communication

e

recetving, with an electromie processor, g Pest neer inpat from a wechanical

avteriace of the commmumication devics;

recetving, with the electronic processor, a second wser input from the touch

SOYOET,

determining, with the slecironic processor, when the seoomd wser input is

regetved stnultaneonshy with the Grest user tnput]

performring 8 frst action based on the first user input when the second user
input s et reosived stovultaneoushy with the Orst user topal, the first action being

unrelated to operation of the sofbware application; and

performing a second action based on the fivst user input when the second user
gt i received simubansoushy with the fiost user ings, the second action relating o

the operation of the software application.

17, Themethod of claim 16, whereln receiving the Sirst wser tnput from the
mechamical intertace inclodes recaiving rotation of & rotatable koob and wheren
perferming the fest aotion besad on the first user input inchzdes changing a

transmtssion chasnel

i%
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18, The method of claim 16, wherein recelving the Hest user mput from the

mechameal nterface includes receiving rotation of 8 rotatabde knob and wherein

parforming the first actice based on the frst user input includes changing g volume

leved,
19, The method of olainy 16, wherein recebving the first user input from the

mechanical interfvce inclodes recuiving depression of & push button and wherein
performing the frst getion based on the fivst user input ncludes transmitting anandiv

MOSHEEL.

AU The method of claim 16, wherein performing the second action based on the
first weer input includes & loast one selected from the group consisting of displaying
sen of sedectable toong, changing o sive of text displaved on the touch seresay,
changing a wehpage displayed on the touch soreen, and changing 3 zoom lovel of a

map displaved on the fouch screan.

30
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