Renmpte Control Using Instant Messaging Field of
I nvention [0001] The present invention relates to
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the invention relates to a plug-in, which is operable
at an automated instant nessading client for receiving
and carrying out an instruction or instructions set,
the operation including sending position data, upon
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&Wcllen?svgon%léagg Qﬁe II{/Io Server MVI The roster subscription details of the IM
clients are stored in a Repository 24. For example, as shown in FIG. 1, the IM Client 11
.connects up with the IM Server 10 and notifies the IM Server 10 that it is connected.
The IM Server 10 returns a list of contacts to IM Client 11 together with their presence
information from the Repository 24. The contact list contains the contact details of
those clients who have subscribed to both the IM Server 10 and the IM Client 11. The
IM Client 11 then sends out its presence information to the IM Server 10 stating that it
is “available”. The IM Server 10 updates its Repository 24 and simultaneously sends
the presence information of IM Client 11 to all clients that have subscribed to the IM
Client 11. For example, as shown in a roster 26 in FIG. 1, IM Client 12 has IM Client
11 in its contact list (but not IM Client 13), the IM Server 10 would send the presence
information of IM Client 11 to IM Client 12 only.

[0003] Conventional Instant Messenger (IM) systems, such as MSN, Yahoo, AOL and

so on, can therefore provide computer users who have subscribed to and are connected



Cient 11. For exanple, as shown in a roster 26 in
FIG 1, IMdient 12 has IMCient 11 in its contact
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a set of protocols for devices to join a network and describe themselves so that other
devices and users can use them without setup or configuration. However, PnP protocol

may not be suitable for IM.

{0006] It can thus be seen that there exists a need for a plug-in to allow a registered

user to control a device remotely via an automated IM client by instant messaging.

Summary

[0007] The following presents a simplified summary to provide a basic understanding
of the present invention. This summary is not an extensive overview of the invention,

and is not intended to identify key features of the invention. Rather, it is to present



may not be suitable for IM [0006] It can thus be seen
that there exists a need for a plug-in to allow a
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conventional IMsystens do not permit. [0009] In one

enbodi ment, the present invention provides an
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wherein the communication machine has a communication port to which a device to be
controlled remotely by an IM user is connected, and the plug-in is operable to accept a

string of commands, which are then sorted into a queue for execution.

[0011] In yet another embodiment, the present invention provides a process for remote
control of a device via instant messaging. The process comprises: configuring an IM
client (machine) to connect to a network and an associated IM service; connecting the
device to the IM client (machine); inputting a supported device list in the IM client
(machine); and operating a plug-in to facilitate remote control of the device by an IM
user; wherein the plug-in is operable to sort a string of commands into a queue, which

comprises a synchronous loop and/or an asynchronous loop.

[0012] In one embodiment of the process for remote control of a device via IM, it

further comprises: retrieving the device’s identity by an auto-detect component of the



string of commands, which are then sorted into a queue
for execution. [0011] In yet another enbodi nent, the
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control of a device via instant nessagi ng. The process
conprises: configuring an IMélient (machine) to
connect to a network and an associated | M servi ce;
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rief Description of the Drawi ngs [0013] This

invention will be described by way of non-limting
?ngld 'EN { ‘g’ho%s &&%ventional instant messaging system;

[0015] FIG. 2 shows an instant messaging system disclosed in US 2008/0140796;

[0016] FIG. 3A illustrates a remote control system according to an embodiment of the
present invention; whilst FIG. 3B illustrates a plug-in operable in an automated IM

client; and

[0017] FIG. 4 illustrates a device registration process for use with the remote control

system shown in FIG. 3A;

[0018] FIG. 5 illustrates instructions flow process in the plug-in shown in FIG. 3B; and



present invention, with reference to the acconpanying
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i nstant messagi ng system di scl osed in US 2008/ 0140796;
[0016] FIG 3Aillustrates a Yemote control system
according to an enbodi nent of the present invention;
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automated IMclient; and [0017] FIG 4 illustrates a
device registration process for use with the renote
control systemshown in FIG 3A; [0018] FIG 5
illustrates instructions flow process in the plug-in
shown in FIG 3B; and[ 0Riflkd Beseriftionhows a robotic arm
for use with the renote control system Detail ed
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As shown in FIG 3A the IMrenote control system 100
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a user nmanagenent station 152 is provided.
H0i terve conrofédheematdly by she BYighiesto(us¢rhd | is connected to the automated

IM client (machine) 150. For purposes of configuring the IM client (machine) 150, a

user management station 152 is provided. The IM client (machine) 150 is setup so that
it connects to a network, such as the internet 30, and IM server 10 once its power is
turned on. In the IM client (machine) 150 is a plug-in 160 software, which is operable

to facilitate remote control of the device 180.

[0022] FIG. 3B shows the functional components of the plug-in 160. As shown in FIG.
3B, the plug-in 160 includes a channel component 162, an interpreter 164, instructions
executing component 166, a device connection component 168, an auto-connect
component 170, a device listing component 172 and a function component 174.
Connected to the device connection component 168 is a driver component 176, which

allows a driver associated with the device 180 to be connected to the device connection

component 168.
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is operable to facilitate renote control of the device
180. [0022] FIG 3B shows the6functional conponents of
the plug-in 160. As shown in FIG 3B, the plug-in 160
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the command, one at a time, from the queue 165. The device connection component

168 then makes a connection with the driver component 176, which facilitates
connection to the associated device driver so that the device 180 is controllable

remotely by an IM client (user) 11.

{0025] During initial setup of the automated IM client (machine) 150, for example,
from a user management station 152, the device 180 is registered for the plug-in 160 to
recognize the device 180 and a supported device list 156 is generated. FIG. 4 shows the
registration process 200 of a device 180. When the device 180 is connected to the
automated IM client (machine) 150 via the communication port 154 (such as a USB,
serial or parallel port) and the plug-in 160 is turned on, the auto-detect component 170
retrieves the device’s unique identity in step 210. For example, the identity of the
device 180 is obtained from a pin of a parallel port; from a byte from a handshake

signal in a serial port; or a USB function call when the USB port is connected. With the



automated I Mclient (machine) 150, the channe
conponent 162 transmits the in com ng conmand to the
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command or groups of command into a queue 165 and the
executing conponent 166 then éarries out the command,
one at a tine, fromthe queue 165. The device
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identity and any one identity in the support device

list 156. If there is no match in step 225, the
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component 174, the interpreter 164 sorts the command or group of commands into a

gommand or

queue 165 before sending it to the executing component 166. In step 330, the executing
component 166 carries out each command, one at a time. Before executing the
command, the device’s parameters are inputted, in step 335, from a parameter storage
whilst positions of elements of the device 180 are obtained, in step 340, from a sensor
monitor. As illustrated in FIG. 5, the sensor monitor is connected to sensors of each

element of the device 180, such as the robot’s gripper, wrist, elbow, shoulder and base.

[0028] Execution of the command is carried out in step 330. After executing step 330,
the process 300 identifies the synchronous and asynchronous portions in step 345. The
process 300 then proceeds to step 350, in which counters and trackers are set. Upper
and lower limits of each sensor in the sensor monitor are also inputted into the

counters/trackers, in step 350.



Proceeding to step 245, the device mapping list 173 is

updated. Once the entire device registration process
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device mapping list 173 and is then ready, in step
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shoulder and base. [0028 ecution of the command is
apmropraate denticd driver apstaBd80 fifrithy assowated fenicest&foprpform gdask.
process 300 identifies the synchronous and
asynchronous portions in step 345. The process 300
{dos1 Phé&eeesls ntmbst (ﬁfﬁuﬁ&ﬁbnallﬁem thé phueeint €0shatnge different from
trackers are set. Eer and lower limts of gach

therkagpn ast. £ REeXaBHG thaBGTPISTer 404 ageests 3 &pYR PEEOMMRds and sorts
@%31 ﬁ’?ﬁgﬁg&ij 145 g@%esexe'cﬁ‘m'fé Enporiend PEE2R] caity st StﬁceE’ommand in

rocess executes t synchronous and/ o
aaytrast) rthen oorsvepiortal dNG systert homly alinas @. cofilrearsy tic hc ommr@d at the

Stg’{tniﬁ{%ﬂ IK’LCt he(IPgﬁTT%SSRB rgg)% gﬁg ﬁﬁlgggﬁfh tglﬁ?fﬁzﬁgr R diser 1(‘1 1s able to
85010l AinkGion98& RIsBbdetd REMAIY re-pFbgfdr® %@&5/10@80 instead

the other hand, the asynchronous portion of the
obfromrohly the user management station 152.

[0032] Moreover, the instruction set or subset can be carried out synchronously and/or
asynchronously in a loop. The asynchronous loop may be conditional, such as, a do-
until loop, an if-then-else loop, and so on. The conditions may be defined in the

instructions or by the results of execution.

[0033] In another example, auto-detect component 170 of the plug-in 160 allows a
device 180 to be connected to the automated IM client (machine) 150 regardless of the
communication port 154. The communication port 154 may be a USB, a serial, parallel,
RS, and so on. An advantage of the auto-detect component 170 is that it allows back-
ward compatibility of the device 180 in relation to the automated IM client (machine)

150. With the auto-detect component 170 and device listing component 172, an IM



proceeds to step 365. In step 365, a counter is set

for each conditional |oop and the associ ated functions
WQrHO2M7T®Ed out, again in step 355. Fromthe fREDBGHNS/000317

calls in step 355, the process 300 proceeds to a

device linker 177, in step 379; the device linker 177

is part of the driver conponent 176. [0030] Wth

ol fqd [ f of

B GeoP] | LRSS P the RS Rink RTd e Saes

ihe devizps BSDthaciracomiestetiie tltec&utmmted BMichientdprachipe) Hile

device driver in step 380 for the associ ated device

180 to performa task. [0031] There are a nunber of

tddgﬂ:]t ! rlﬁ'{g'lélﬁeffﬁatfbfn Jriee RV IRt ddndrbl syfstentli 66 Qdc@fding to the

rom -t nown art. For exanple, the interpreter 164
pmsﬂptmvmtxgn suplustrated wnfmaj@ba‘n@l agp“08 in F&h ¢.nhsskewn in FIG. 6,

165 th t
trgoBotramvn e adies 2t =P pBt TBAIE s AR ATE iR A0 and o
?ﬂ) PYerad 300 BetWeGOHEEHYEe t4100nd’ tHeeippRel adh melsamtshaﬁﬂedjomt J1.
client (machin 3 150 one at a tine. Wth

th
Betwagndhe apperearm1 429 andhfieeforameAd0 ahaw Slopjoint J2. Each axis of
I n%tor et I 8t1(§n 3E %bo%#ba?fant 460% h?dryllﬁgaﬁ 498 1asnd fb%dback to
Peé& f§ &ad’ o on1on e user nanagenent
ﬂfe&M Olent ﬁiﬁer)[cﬂ @B&ﬂ;osllﬁfrﬁnmta,tlohbéthertsm 40, |u:ppemm 420, fore arm
subset can be carrjed ou ronousl and/ 0

439 ARG gespertiely o B Teratle. e SHERT AR RS apaersnsor o
i I | oop, an if-then-else '

ﬁ%ﬁ&%&gﬁ%@éga%ﬁﬁ e r%ﬁg?#?g%s naypbe defined in the

instructions or by the results of execution. [0033] In

h d 0 _of,
BRRG As shooemmi0L s HEVF GEPEBBP RO e Eonaly sl pay be o

adlirated | M client (nmachine) 150 regardl ess of the
comuni cation port 154. The communi cati on port (%>}

bbvnte USB; RatateBaise(P0, 1deIanEéb0W(liQ;0),dﬁ 580 0\,@3Wr15t(30
t f .t t.
{af\rylgaﬁg%lgls\}@f V?%ﬁ%%lﬁ%%ﬁ h’%lg TG %QB%é%\g%ée§ 11%4%%0&& arm 400;

W&ﬁ%ﬁe@f& st bt iasthanehed | M cI i ent (machi ne) 150.
th the auto-detect conponent 170 and device listing
¢ semessatsend pf thednstiugiiopent (user) 11 is able to

E?%B%s%h%frwumtgﬁgﬁgﬁlvé fifciBpPRing 1ist 173 and the
states o

; represents end of a command;

RotateBase(90,1) represents a function call to rotate the base 410 by 90 degrees;
parameter 1 in the second argument of the function call denotes a synchronous call
type; a parameter 0 would denote an asynchronous call.

This particular command instructs the robot arm 400 to rotate the base 410 by 90
degrees; when the base 410 reaches the 90-degree angle, the wrist would rotate 30

degrees asynchronously. This is then followed by rotation of the elbow J2 by 50

degrees.

[0036] As another example, a request for all the positions of elements of the robotic

arm 400 may be as follow:

TestRobot {GetAllAxisPositionStatusToUser();}



t he devices 180 that are connected to the automated IM
client (machine) 150. [0034] An inplenentation of the
WQRVE247R8 r enot e control system 100 accor di ng PGI/BG208/000317
present invention is illustrated with a robotic arm
400 in FIG 6. As shown in FII@& 6, the robotic arm 400
has a base 410, an upper arm 420, a fore arm 430, a
%hﬁt witf %p&ltirzgéﬂl 4tgorna\%mb\‘é@r? mésmbéaa%%ddfilgxsﬁﬁ‘tgd it is
e ‘upper a 'S a sh der jornt JI. Between the
um'teftom mhat 2Bamyn dhartges,f owodifations3Gatiaticns @idoompipitiens thereof
ﬁ§g XIS f noti on or rotagl g(@ @h obo 'ngrnbfthe
%éﬂ F RF§SsIy JBVeRton pythout, dep Bﬁc o, the %0PG
ﬁlv‘eﬁﬁ'&n (HSerkaf &let h@ePos i/ gﬁh&lﬂk@t iy 8t hh@ibRSE enabled
upper arm fore arm4 and wist 440,
cmpmutcatm ylevipe, efush adsl 3 PDA@r gnolpbetelezp@onmypqﬁdx}@ to send and
anot her ns go f eedback the degree of its opening
8?6%?&§WH§ ‘f%ﬁ BFSSR8Sn exanpl e of the above
i mpl ementation, a command structure may be as fol |l ow
devicel {s = RotateBase(90,1); MyveEl bowm(50,0); if
(s==90) <MoveW i st (30,0)>;} where: device 1 is the
device identity; in this exanple, the device is the
robotic arm 400; { represents start of an instruction;
} represents end of the instruction; s represents
return status froma function call; ; represents end
of a conmand; Rot ateBase(90,1) represents a function
call to rotate the base 410 by 90 degrees; paraneter 1
in the second argunent of the function call denotes a
synchronous call type; a paranmeter 0 would denote an
asynchronous call. This particular command instructs
the robot arm 400 to rotate the base 410 by 90
degrees; when the base 410 reaches the 90-degree
angle, the wist would rotate 30 degrees
asynchronously. This is then followed by rotation of
the el bow J2 by 50



degrees. [0036] As another exanple, a request for all
the positions of elenents of the robotic arm 400 may
WQ018924738 | ow. Test Robot PCT/SG2008/000317
{Get Al | Axi sPositionStatusToUserQ }[0037] Wile
speci fi ¢ enbodi ments have bedh described and
illustrated, it is understood that many changes,
@EgFﬁc#’Sc_:ati ons, variations and conbinations thereof
a e made to the present invention wthout
departi ng fromthe scope of the invention. For

xanmpl e, the I W rel ess

nabl 28 8'8&%%% é«%}f‘%@“’r‘f lhn?%osm ri or mobile

t el ephpmer clppe r(ﬁhbl:lﬁné othae Rdcanfiguradleto/ Conrest &Nk mebdork and an
text messaging. CLAIMS: 1. An automated | nstant

aveeciatgd RY seTvRy onrde; powver tothsdMseliegt (maaching) & tuggd on

(machj to a netvvork

and anag\é‘é o@?k?&% t?(%r{c, et%g?@élglé%&agﬁﬂgﬁ%dt he I M

cl i eni plugei hha189 opegatilelimed Idvhlient tdmuchme)fto fagbtateeremiogncontrol
to the IMclient (machine); and a plug-in that is

ke deyiee Phaﬂwcllﬁﬂ‘téweéht (machine) to facilitate

renote control of the device by an IMclient (user).

2. An automated IMclient according to claim1,

her eAn autvenatdd BV ickient acnerdirigrte )claimnb rhseein she Bdrclient (machine)
managenent station. 3. .An automated I M client

CUBISES A YSE SAUREFTRE™ SRRy oi n the user generates a
supported device list to define the devi ces that are

connectable to the IMclient (machine).
Aut onAneutdnivted IMnelient aseariding tooclainy ZON@emm éh%.mﬁﬁ; generates a

%8%%%@%?"10%&15?1%? egi%{e tﬂF Cé)e'\TcheL Stﬁz?t ax% g&ﬁ@&%le to the IM client

conpon
(machine).
4. An automated IM client according to any one of claims 1-3, wherein the plug-in
comprises:

a channel component;

an auto-detect component;

a device connection component;
a device listing component;

a function component;

an interpreter; and

an executing component;

wherein after initial registration of a device at the automated instant messaging
client, a device mapping list is created in the device listing component whilst a function
mapping list is created in function component so that when a command is received, the
command is transmitted from the channel component to the interpreter, executing
component, device connection component and a driver component, such that the latter

connects a driver associated with the device to perform a task associated with the

command.



a devi ce connection conponent; a device listing

conponent; a function conponent; an interpreter; and
w@eo1eNsr i ng conponent; wherein after initialPCI/SG2008/000317

regi stration of a device at the automated instant

messagi ng client, a device md@ping list is created in

the device listing conponent whilst a function mapping

% .iOSt 5 2Rl &IINIR; M%Eb{aihg%fﬂi’éi&e&‘ fwikPeih g cdﬁt}ﬁﬁh@comprlses

I's recei ved e command 1s transmtted from
ammstrhxamnetbr the dpvanetu parformhg ai raquaspfoe pesitiordaa fromrige device.
conponent, device connection conponent and a driver
conmponent, such that the latter connects a driver

@SSO CAﬁtaﬁﬂ)nYﬂtw"'H\t’I Qﬁeﬁ’teéébgﬁldgoto%&fd% 9f 3hd prebeding claims, wherein
associated wWith the command. 5. An automated | Mclient

the clovige sgmpoises| anyrang, of the fdlawingiea BeshianENCBFPINEA ggmera, a

instruction faor.the deyi I s t, f

i%gxidﬁ 3R aal’a(t:OéI% thélrL[I]l% ¥ gt\(fjelaceg aﬁg sI) %ﬁln}hgg fo@‘mts g)gﬂ%%lan adtomated
ﬁlcto@ﬁtmténfg@ﬁtdblﬁl@lﬂg%r%ﬁiweﬂﬂﬁc@§ystelﬁe precedi ng cl ai ns,

wherein the device conprises any one of the fO||OMAng

a machine, an instrunment, a canera, a recorder,

?' r- C%ﬁdétft('nﬁﬁ'eﬁl QI\){J ryélte?t Qcé?)‘f’&ﬁ)g rtgtazﬂ{;'l Sfe OF: Cl&llﬁ@t‘} Bomrem the

an auto actory I'gent building or
ﬁltHrpletelr lcanveetssysinarand/ or g!nmupmbf)amlmdnd Mtc higaave for the executing
accordigg to anz q?e of clains, 4-6, wherein the
SRRSO SATY QRLBFkSIn he AR or gr oups of command
into a queue for the executing conponent to carry out
tasks in the command. 8. An autonmated |IMclient
&iccor dnrmgtanmated BVinalignt amt@rdéhm te klaim e éecsinnphe @@sle gomprises a

synchronous | oop and/ asyng hr onous Ioo e

SPORSBAN LopgBhTar FaaCHy TR GPguRent 0RO BERAY idshRRed by an
&ethmein bTandRMIcER of the d‘éﬂlo@Ut omated I Mclient

according to any one of clainms 4-8, wherein the

aut odet ect
9. An automated IM client according to any one of claims 4-8, wherein the auto-

detect component is operable to distinguish the following communication port to which

the device is connected: USB, serial, parallel or RS.

10. An instant messaging (IM) system comprising:

a communication machine operable to connect to an instant messaging service;

and

a plug-in operable in the communication machine;

wherein the communication machine has a communication port to which a
device to be controlled remotely by an IM user is connected, and the plug-in is operable

to accept a string of commands, which are then sorted into a queue for execution.

11. An IM client according to claim 10, wherein the queue comprises one or more

synchronous loops and/or asynchronous loops.

12. A process for remote control of a device via instant messaging, the process

comprising:



conmponent i s operable to distinguish the follow ng
comruni cation port to which the device is connected:

wQ3B0/0gE78 al , parallel or RS. 10. An instant nRCE3G0G8000317

(I'M system conprising: a conmuni cati on machi ne
operable to connect to an insl3ant nessagi ng servi ce;
aﬂd a plug-in operable in the comunication nachine;

er eitnf At %@mi &l BRACHRO o t@nhas 18 LMWK SRE AP fsociated
port to y&hllgg a e\?ﬁce(tocbe controlled arem)tely by ar?omle
IM sesdce;i s connected, and the plug-in is operable to

accept a string of. c . wWhich. are then sorted
into ﬁ‘_’%ﬂ?&ﬁ%g ﬁl’gpe‘é’_ﬁ%ghnﬁgggﬁﬁdhf\éﬂ%m"ﬁﬁcl i ent according
to cl gigiuify a WpBSRETULNR IBUBURe EVNGREhS@fachite); @hd 0T €

synchronous | oops and/or asynchronous |oops. 12. A
pr ocesperhtng 2 phigtin te fastlitase remote cortal of the deviagdyamIM user;

nmessagi.nd.._ the _process risiLng:..c [ Qur l;
cli entg“'hf’%g%h'eng 880 lgoorﬁ’%%c © toog&agﬁeg%é %lfadr?grg%%{as o a quets,
amsACdoaiRited MyERhron6es loop BNt amgsyhéteonkausiloep.t o the 1M
client (machine); inputting a supported device list in
the II Mclient (machine); and operating a plug-in to

Ciliyt . f ' QAN ; :
er e rPeRe A Bng DLl 12, phler SO pifes M gRtind e fhice, said
ecpisrRida comprsiag:queue, whi ch conprises a synchronous

| oop and/ ar an asynchron I . 13 A .
acoor BT T GV IF E20CTRY Pet ARSI BmpaT Lo P Rlye ™
the d@éfﬁl@%}insgsﬁ% Jethig B ddvade’ Ol f@YRIGhBktGosd BY the Uppteted device

t he devi Ce Identity by an auto-detect conponent of
titgapd ug-i n; conparing the retrieved device's identity

agal n?tt thteranf%ea Ilngtcfl qg t}?euggn%e}nesgn,daed\éﬁfgearll Iasc’s%é:ia@addevice driver to a

device mapping list in a device listing component of the plug-in, and adding function

calls associated with the device driver to a function mapping list in a function

component of the plug-in.

14. A process according to claim 12 or 13, further comprises adding a token of the

retrieved device’s identity into each command in the string of commands.

15. A process according to claim 14, further comprises interpreting the string of
commands by an interpreter, which is a component of the plug-in, and sorting the
commands into a queue before sending the commands to the executing component of

the plug-in.

16. A process according to claim 15, wherein the executing component identifies
synchronous loop and/or asynchronous loop in the commands and accordingly initiates

a timer or counter for each loop.

17. A process according to claim 16, further comprises carrying out the function

calls associated with the device and drivers, before passing control to a device linker,



if there is a match in the conparison, adding an
associ ated device driver to a device mapping list in a
WQapo27r8 st i ng conponent of the plug-in, and BCHB@GZ)08/000317
function calls associated with the device driver to a
function mapping list in a fukttion conponent of the
plug-in. 14. A process according to claim12 or 13,
LEdhsh p%ﬁ'mra'd%@&e égﬂ&ﬁoﬂc&rﬁﬁ&&nﬂ bt thBPlugeth! §thateach command
device's i1dentity into each conmand in the string of
cosenetodbe device ta perforeedaskecording to claim 14, further
conprises interpreting the string of commands by an
interpreter, which is a conponent of the plug-in, and
sorting the conmands into a queue before sending the
conmands to the executing conponent of the plug-in.
16. A process according to claim15, wherein the
executing conponent identifies synchronous |oop and/or
asynchronous | oop in the commands and accordingly
initiates a tinmer or counter for each loop. 17. A
process according to claim 16, further conprises
carrying out the function calls associated with the
device and drivers, before passing control to a device
i nker,which is a part of a device connection
conponent of the plug-in, so that each command is sent
to the device to performa task.



