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Receive a command to make a point-to-point motion

transmitted by a control end; perform analysis on the command to
obtain a target joint angle and the amount of time required to make
the point-to-point motion

Acquire a current joint angle, a current joint angular speed

and a current joint angular acceleration speed of a mechanical arm;
perform calculation, according to the amount of time required to
make the point-to-point motion, to obtain a first track through which
the mechanical arm moves from the current joint angle to the target
joint angle, and perform calculation to obtain a second track and a
third track of the mechanical arm such that the current joint angular
speed and the current joint acceleration speed drop to zero within
the amount of time required to make the point-to-point motion;
obtain a point-to-point motion track according to the first track, the
second track and the third track

Perform calculation to obtain target angles, target angular

speeds and target angular acceleration speeds of respective joints
of the mechanical arm moving through respective positions on the
point-to-point motion track, and forward the same to a main control
station

DIREINCE Fas e Eatilrpr L

(57) Abstract: Provided are a point-to-point motion control method and sys-
tem for a robot. The method comprises: receiving a command to make a
point-to-point motion transmitted by a control end; performing analysis to
obtain a target joint angle and an amount of time required to make the
point-to-point motion; performing calculation, according to the amount of time
required to make the point-to-point motion, to obtain a first track through which
a mechanical arm moves from a current joint angle to the target joint angle,
and performing calculation to obtain a second track and a third track of the me-
chanical arm such that the current joint angular speed and the current joint ac-
celeration speed drop to zero within the amount of time required to make the
point-to-point motion; obtaining a point-to-point motion track according to the
first track, the second track and the third track; and performing calculation to
obtain target angles, target angular speeds and target angular acceleration speeds
of respective joints of the mechanical arm moving through respective positions
on the point-to-point motion track, and forwarding the same to a main control
station. The point-to-point motion control method can constitute a complete
point-to-point motion control system for a robot, thereby reducing development
costs ot a robot control system, and enhancing control performance.



WO 2018/192178 A1 { ML 80 010 0

RO, RS, SE, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI,
CM, GA, GN, GQ,GW, KM, ML, MR, NE, SN, TD, TG).

KERAT:
— WHEERRRE (RA%F21403)) .

G WE: —MHLE A GBI R AR RN ARG, A U A A Sl il %0k i R B KB B 3R
L FEMTIRECEAR OGN A N F B RI2 A R E B I ARAE AR SOEEh & BB I 1R T SRR B
B R WARBATR HARR WA RAELRE L, LR B BB 72 i3] 52 8 F 20 I (8] A
HY 2 i 5% Y A B R 4 I 0% Ol T BE B D O BT e ) BB B RN 5 =Bk ARJE SR — BB, B Bl
A = AS B f B B IB B s T EHLUE B A SC I SR jE L I AT SN E M H
bR H AR AT H bR A DD R R R R A . % R B R IE I 5 VA T AR R — A R
PLAs N F B RIE BRI RS, L NIRRT A As, RRiEHIRCR



10

15

20

WO 2018/192178 PCT/CN2017/103436

PR AREQUEF BT ENRE

PR
ARAY R ARGEARGAE , 55 —RY R —HlHEARR [EF R T ENRE,

EREAR

Robot Operating System ( ROS ) BRIV ARERSE , AILANSB AT A ERME—
MMRENH, FTFRNBEEZR, ER ROS BRI FXIFEMNEEERYE, Open Robot Control
Software ( OROCOS ) 2 2 — MR HIER AT R4 REER , TR RBRIIFRMNHL
RIR1F , BEREWIF MY , BAMEE ROS #.

Hit , IBRARBRZEZRIBA—MEEEZZ AR, BAE—EMAFEP , &£ ROS
L OROCOS BEMERARFREEENREM L  Tretg — N TR ARBIBRRYE
EHTRESEZEN , BEFDRA ROS M OROCOS W | REFARAS , BHIME
=,

RAAR

ETH , ALEHN ERZGEFARESEARAE , RE-TFHHEALI QS 2
TE, BEREFTRRAS  REEHMR.

— MR AR QS ERTE , 28

EREHREEN[/IRESET  NREQUEFETHTEN  KERBHRXTAE
NRBQZEFERN T E ;

RENHEBNSRIXTAE, HAXTARENIRXTAINEE ; RESJERES
FENNETTENMEASRXTAESTR BRXTAELINE —HE , UKk2 51t
BEYHBEEMEREQERENN AABHISXTAERENSRXTAMEERERN 0
ZYNBE-PBENE =L REE —HE, F-HENE=PEE [T [EH L ;

HENHBENMN KT ERRRIRES L LETHEMIENBREE, BIRAE
ENBRAIEE A E2H Tk,

—MHRARIS[ESIHRHEHRE 25 BEER, BEEERNESEEER ;

AR SRR |, AT RRERREENREIREHET

1



10

15

20

25

WO 2018/192178 PCT/CN2017/103436

FREEER  ATX RIS ETHTEN , RRERXTAENS[ERLEEFH
ENE ; REYBMENISRXTAE, SRXTARENISAXTAMEE ; RESE
REFTENNETENMBHINXTAEETIERXTAELYNE UL , UK
2 BT ENME EFTR R B SUE 3 7R B IE) P B 2 B0 50 T £ 55 B A = A o0 T A I R
70 AENE-HENE =L ; REE—HLE, F-RENE=ZHLEBILIKNIE
FHPLE ; ARITENHER NI AT EME R REFHELEITHEMENBERAE,
BRAEEMNEFRANEE ;

FEEEEER , ATHIBE S N XV ERMRE SR [EF T LETH S MIE
HMERBE., BERARENBRAMEERLEZREIE,

ERYBARI[EHERGEZNRE , EERIEFRNIBIQLESESE  ITE
RISHWEFHE , AXNUHENMBEE N X T HEZES T LZTHEREE, BiRS
EEMBRANEESRESH  BIRBECFUMHFE LRRESHHELELF TN, X
BB ANKLI [ RHERE ; ZRARTRATUHR - TEHHE AR QS 2
HRE , REVBAZBRETREE , BEEHRR,

B B 15 B
1 RERAXEHNHRARI QS RHTERER ;
2 RUILBRARIRZHEFHREEHTIER ;
3 BREEERWITEERER ;
4 REEBRPITEZREHR ;
S REEBRRRITEZRSHRE ;
6 B— R AEHINYSEARHRENEHLIER
7 ZE T ROS Ml OROCOS MEENHKHEMIE ;
8 REHIFRBNHREZHMRES ;
9 RBREBMRSVHRESEATER,

BEXHES R
THEEHNEERARANNSRARE B2 5 ERN SR
AEWTEHR AR QB  RENMHBHNETANY X AEY F938

2



10

15

20

25

WO 2018/192178 PCT/CN2017/103436

mxwaE wEpER,

S10 , M EFIIREEN REIREFES ; NREREHESHITHN , RENEFRXT
AENK R REZRENE ;

FRSES | JUFAFTRNBEEHNHURSEEIRAAN S RBERS B SES
B 6w, FIRSAQEESSEERXTAE NaESzst BENMET

ERHERED  TURBREEEIANREAEERSIREIES , ZETELTEEERE
S ; BITEEEMY , MET IEC ( The Internet Communications Engine , B BXMiE
55128 ) FANEFHN , ARSEEIBAAN S IMANREREERSZEZE
o

E—IMXREfld , REMERILIREHESTRFIMLE LI EHMTEEFELE -
BEORARIREHANNES ; HF , EE—ZEORET ROS L&/ OROCOS HYSEHY
wWAMELED,

S20 , REHMBH LR AT AE, YuXxVTARENLIXATAMEE ; RESIS
EHEENNETENHBRUNXTAEZTIERXTAELENE ST , ARD
AT ENHBEMERE RE FENM BN B LAXTARENL XY A MEEREH
0 AN EHEMNE DL  RE\EE—HE, F-PENFE=PER/E B INEEH
i

E—-ANEEfld , ERAMRRERESANERE , EENHE SN TAE.
KTARENXTAMEE 6 HREFMRXTAHAE, XTAERENXTAMEENIE R
BHESITTERESMNESHE ; Ef | ARXTAE, XTAEENXTAMEESRE
XTAE, XTARENXTAMEE ;

Sy FAKBSQESAREKE , TR KR SIE 30T BECH BT 2 B BRI
BERNER (Ready ) RS ; R , BT OROCOS B Operational Caller 3% 8 AR S Z
RIESARNEE , HIFRHBRENTBRARITREIRIZS] (Active PTP ) RS ; HE , I
ELERITIRIES  HP , IR EFISRRES N TR R, FHIRERE | REDHBIL.
EBSES. BT, PEAEEX MRS,

T, ERAARIKEHANNERE , REFMRRIIRZFHARNEHNITRIES
EHARNRE , AREEFFRSNRENMITRIIREIRE ; B, WITHRITER
B QRESPUERN SR , BN, BERITHRE,

3



10

15

20

25

WO 2018/192178 PCT/CN2017/103436

ERRRES , TR ERISKESPEN G, TABENT

(1) RENMBHAWXATAREY, . XTAEE MXTTAMEE, ;

(2) NREQEFESTSERNEFRXTAE MR QUEHFENNE T ;

(3 REFRXTAEY, XTAEE) MXTAMEE), ARBRXTAES
FHHMBEXT EfRAERENBRAMERRN 0, BERI[MEFPIE ;

RS, FTRREREESPEAIURTANT ¢

S(t)y=a,+at+at’ +at’ +a,t* +ar’

a, =6,
a, =0T
a,=0.56,T"

a,=10(6,-6,)—4(6,—6,)T +0.5(6, - 6,)I"* —106,T - ,1°
a,=-15(6,-6,)+7(6,—0,)T — (6, - 6))T* +156,T +0.56,T"
a,=6(6,-6,)-3(6,—6,)T +0.5(6, - 6,)T"* —66,T
R, 1 BEFTNE ; a, i=1--5 BEHK.
830, HEHMER N X TEMRRIREFHPELETHEMENBRAE, BIR
AEENBERANEERE X Z T,
4, TUATENHE S M XTERRRIQES L LETHEMIBEN BIRA
E. BERARENBRANEE K BIF-HOFENAE. BAZENBIRAMRE
RIFARBBERHHRELRG X ; FIRFEZHEORET ROS LA OROCOS HIRE
WA/MEER
FE—NREFIF , FRITENHE SN XV EMRRBREH L LETHEME
HMERAE. BENARENERAMEEN SR , AILSEOT
(1) REFMERSFSWEDPETEEERZ NNXTANE. AEE,MAME
Eo, ;
B, IR TEARAUKRTOT :
0 =a,+at+al’ +ar +at +al’
0, =a, +2a,t +3a’ +4a,r’ +5at’
6 =2a, +6a,t +12a,t” +20a,r’

2, FERA AR sasdnsmes’.

4



10

15

20

25

WO 2018/192178 PCT/CN2017/103436

(2) BRESIIZEHFTENEE 7, FRAMRITELARITENHEE N X TEMRR
FIREH Pt LETHEMBENBRAE. BRARENERAMNEE.

#H—Si, WEHBHFAE, BEFAEENBFANEENSRAIUEENT

(a YENMBFREZEE BHOoFHBREREENE ZIHMBREZRE, 7=1/1 ,
f RARIFIRE ;

AEFBEITNE , RBRRFEFHITENMRES N XTHERAE. BRARE
MERAMEE ; LRKESIF , —RBERT , k<R 1 EY ;

(b)) BEFMRZEZHEREHR : 1 <al , ERITENE « KEBEMRITELARX2BIITE -
BB MNXTHWENRAE., BRARENBRAMEE ; —RBELT , AR a=70% ;

(c)BEFHRELLFBR : al <t, <7 , FHREVLEXALERS |, FEHRSIR
SRENEZBRE ;

H—Si, EREREST , BEFESEHA , WEILEEHAN ; BREWESH
A, NgREENBKEMRATEARSBITE—XNBES N XTHERAE , BiRA
EEMBRAMEE K HEAXARZEEHM

(d)B\EFEELER 1,27 , REREFER , RSN ERINFFRES.

ERSRAEFIRI ARG R |, ATLARIA OROCOS Wy SER i A/ i 0 | @ IREBE N
DRSZEIRAANSRZRSIREHES , BRI REETMEERE , AAN
FBAZFHANNN KB QEHHATEE , REZHBITESI KNS PUE | H R0 iTE
BMEENXTEZZFPELETHENRAE. BENAZENBRANEESRESSH ,
B REBBEHRMEF ERRSSHELAEZERHE T , SR AN ES ZFHIE ;
ZHRARFRALTRHEESHER, 87 E23R. T, BN ITENERED)
BE , AR — N ZEBONBASIRESEHESE  BENBARIRETFERSE R
SEERR. BAGEE TEHEBRSVAREANNA ST EELEI RN R iR
H—SRE T EHBR.

HXNTFHRART RS RS E , ARPRM TIZEH T EXNRHIE AR RS
FEREIRS

SE@ 2T, B2 RISARIQESRFRAENTER , I8F  BEER, &
ERERNBEEEER ;

PR SRR | AT ERERHREENRBIREHIES

5



10

15

20

25

WO 2018/192178 PCT/CN2017/103436

FIREEER , ATHNRRSQESESHTHEN , RRENFXTAENSISEZSE
EZREE ; REYHBEN Y XTAE, HAXTARENYAIXTANEE ; RIEIT
REFZEENNETENMBHIENXTABEZTIERXTAELENE—TIE , UK
DA ENRBEEMER I RES EENM B AEYFXT ARENLFXT AMEERE
70 FIEENE=BENEZHE ; RE\EE L, B-RENEZHEB/I[I[INIE
L ; ARITENBEEN AT EMRKEREHHELZTHEMENBRAE,
BERAEENBRAMEE ;

FIREEEEER , AT MBS X TEMRRIERES PELZTHEMIE
WERAE., BRARENBRAMREER L E B £,

FERSRESI , PR SRR A DUBE 55 — 1 O S E A ER#TEEERE , EEERE
NE—EOSBEEEEERHTEGERE  AMBE—EO, F-EORET ROS Lo
OROCOS KYSKE 3 A/fi iz O ;

FrR B EERFATMRNBEHUHAURSZENBRAANSARBERSINSEES ;
EBREVIFERISENETE  FIMRRI[EHHTERIGTEIE - BN ERAEE
BRE QB SIEZ AR B

FIREEERE AR SEQEIANERE , REWNHE LSRN ATAE, X
ARENXTAMREE , ATELISHWES L ; TEIBER NI AT EMERQERE
L EETHEMEBENBERAE, BRARENBMAMEE , BYE-EQEAMR
BERAE. BEFARENBRANRERSABEEEER ;

FIRBEEERINMAERAE., BirARENBMAMEE#LERH X1,

LR FIR AR SR , FIFA OROCOS HSEE i A4 HiEN |, BEERET R EBE
WU ESEREIRAAN A RERRIQEZDES , BRI ETHMEAEEL , #
REEERH R NZS AN RSB [EFHTEE  REZEHRITES I SHWES BT ,
HEXNITENBBE N XATEZZHPELETHWERAE., BRAERENBRANEE
ERBSY , BEEEERF LRSS HELZEFEL , TTNIFEAN SIS
BHE ; ZEARSRALSHTEFESHER, @, E3AA. 14T, SBENITE
NS, TUAMK— P EEBNIRAS[E R RHRE | BEVSIAZJREST
REAE , REEFBR.

EREREE , BEERPTEERE , TUSER 3 IR, B 3 2EEERKITESX

6



10

15

20

25

WO 2018/192178 PCT/CN2017/103436

HEE ; EAAWT
1| BREEBIANKEATERKIREFGES BETHAR S/EKFXTAES., ,
E5) EERESE To
2) REQEFHESEIEEIY , ARSERIBRBANFIMNANRER@ERIES
BEER,
3)EREREEERE  2RSMEII S PITEE. ZEKE TH MR R
BHLREN Ready K. BHETZ Ready RE , MHELHITIIXIE S,
4 ) BEFIBRREVR Ready RE , MAITH TR
a ) M@ OROCOS K Operational Caller 7 ARAE ZERMN QB IEIHRIEE
FERBETSH.
b ) FHEHIBRRANIEIRSA Active PTP IRFS.
5) ¥R HIERIRSIREEFHE N Ready R, B R Ready RE , MARIZZH TR
EREHES , BEERRTEEIRE , AUSER 4 IR, B 4 REZERIITE R
HEE ; EAAWT
1) REQEFANEHHREZERBR |, FHPITRI[EIARRE.
2) REBRESIRSHRE RN Active PTP RS , BEFRRNEH,
3) BB LRINXT AR, , XTAEE), , XTAMEES, . XATXRZM
REZE , ERKREREFH BT,
B ENRENT
KRESHEHPOERFMOT :
S(t)y=a,+at+at’ +at’ +a,t* +ar’ (1)
R, 1+ BEFTNE ; a,i=1--,5 B,
HTEANMBUINXTAES , XTARES  XTAMEE, , URBFRX
TAE0 . INEFHXTARENAMEREIRN 0, MAIRERMK
a, =6,
a,=6,T
a,=0.56,T"
a,=10(6,-6,)—4(6,-,)T +0.5(6, - 6,)I* ~106,T - 6,T" (2)
a,=-15(6,-6,)+7(6,—6,)T —(6, - 6,)T* +156,T +0.56,T"

7



10

15

20

25

WO 2018/192178 PCT/CN2017/103436

a,=6(6,-6,)-3(6,-6,)T +0.5(6,-6,)I* —66,T
ARERTUBRBUTARUTELESHZAFNXTAMLES ARES AMEES,

2 3 4 5
6 =a,+at+a,t” +at +at +agt (3)
A 2 3 4
6 =a,+2a,t+3a,t” +4a,t” +5at (4)
6 =2a, +6at+12a,t” +20a,r’ (5)

4 ) FHEzpetE t, 128 0, ZEE S AR , B 5 REZERMITEEZRSERE ; &
EER ARSI EN R IESRES.

5 ) BIAERH UpdateHook BN B M BPRSHFEM Nz RS G , BiEshetE, T
2B B T #Y 70% :

a) BB 1 EERHRELRX (3L (4 (5) 2AHERIHEBIXTHERAE
BirAERENBRAMNEE.

b BB XTHENRAE BRARENBRANEE KEABEEERER,

6) BIEISE ., JHBR : 077 <1, <T':

a ) FEEZERNIRENE XS ERS.

b ) FEFBIRSYIREZIRE RN Ready IR

c) BEMETHAA , NEzTEEHALX.

d) BREFETHA, WER | EWKELX (3 ) (4) (5) ZIHEXNHE
BAMXTHERAE , BFARENBEFRANEE, FHIBEE N XTHERAE , B
RAZREMBRAMEE K RELBEEEER,

7)) BEHNEER 1,27

a) RRXR[REIREIE R

b)) NEZERMRENERNEFRS.

PR BEEEER , I — SR T RENSEABIRNRSER , RENSAZTE
BUENHFANHBEHNRSES , R ANRSEEBETE=HEO KRG SEZER | F
HBRAWRSEEBIE-EHEORBRAEEER ; H  MAENHRESERSELE.
BEEMOES ; MRVHBHRSEEIREXTAE, XTARE, XTAMEE, Kig
R, RRLEE, RigAEE, Rigk IEE N KRR NEES.

NTEIEMA R BB SEREFIRI AR ER |, TR R A AR B B & 4 MR AR ER 3R R
FASEH



10

15

20

25

WO 2018/192178 PCT/CN2017/103436

SER 6 IR, B 6 B—RMAXBIWINEAREHRENEGLER | EHHAEH
FRHEERHEN  Z1TT Linux BAERSE | Z Linux TP AR X86 RMH PC Hl , HE
ARM BHBRAREEHIF RN , BEEREA RGN ANIEREHERHES,

Linux EH AT AR T4 £ % Xenomai & RTAI & RT Preempt B SERY XD
T ; ®%¥ ROS , OROCOS , rFSM H 5,

SEB 7~ , B 7 2ET ROS fl OROCOS WHEBMWHKHFLEE ; EERHTEF ,
BRERS LizTREER, EZEERNBEEEER.

1. WFEEZEER

(1) BEESRMER ROS B orocreate-catkin-pkg 5 3EBIZE ROS BY Package , idH
Ec_control_system , $R/57E Package ¥ , BT 4kH& OROCOS WY RTT : : TaskContext 2 , i
A Ec_control_system componento

£ Ec_control_system_component BB F , RE RHNITH TR

a ) F|F OROCOS B RTT :: Input & RTT :: Output F3& , XERKME A | wHEOH
1T Mo

Hebfm AWEOSHE .

OBEEEERE AN BEIE ;

QBREEEREREANRESRBER  SF/LIZTREESE ;

CEFIRRSVAVIRS ;

WENEOSE !

OEFIRRSVNBHAE | W HAEHERRE.

b ) FIFH OROCOS B9 Operational Caller J73%1& B EREGABEO.

£—  RESHRENEFERLE  NEARSOEFR#TE , STEERE IR
B8 , BHEREER , FHELHERE  RESANRERATE T

£= REBRRENODFERYE : KELWES  HIMRETERER. kW, KE ,
EE A6 MEERGTHBRESE.

B= , REZFMZES AR RIS SRR , XL RBUFRT EE R IR B A B9 R
¥oriTiEA.

¢ ) A OROCOS M Properties 17 3AE LS ERNE K | FFBZERE L —MIHE
EoRER O] =y



10

15

20

25

WO 2018/192178 PCT/CN2017/103436

(2 ) £ Ec_control _system_component B StartHook()RX R BR¥XH |, IR BTN FIR4E -

2) REAERERBEE , ERFEERY , H¥AXERENSHIREEN&ZRS
BRI

b )EX ICE FAMBEHMNEISANRERENBEESERE , ARAEENIURMHNS
ARSEBIRER (RPC) Hik , X ANRE RE KR IZSIE S4TI9 51 B 7B
BITHE, ZEFAERE , 8 %R ICE ( The Internet Communications Engine , BBt MBS
512 ) RUMNEESERS AR EEANE—IS8 , UMAALE  REHKREILER
%32 A A A RLZE S AL RINIZ 2 18 S LR B

(3 ) XF Ec_control_system component B9 CleanUpHook()RK R B¥X , h T B IZEHK
ERBEREFZTN , XA ER , EALUREAPITITRE

a) A ICE FAMEEHIUED , XASANKRERENESER.

(4) NTFEFBREY , SEESHT , B 8 REFIBRSNHRSEWTER ; 7
LAig & Init, Ready. Fault, ActiveRecovery, Active.Halt, Active Hands, Active ToZero,
Active PTP, ActiveLine, Active.Circle, Active.Stop £+ —"MRE , 2 BIR KRB,
Z£HESHA. ME, €. FyTH BIAER. RERED., Bz, BEED.
SRS HAF ActiveRecovery, ActiveHalt, Active Hands, Active.ToZero, Active PTP,
ActiveLine, Active.Circle, Active.Stop X/\MRZSEARK — 1 Active RSHIES , Active
FPRASEBHANL , FANFRSEGER. Bl , AANREFHE—D , BEA“e_ready” S
%, FEFBRESVNOREMN YIRS HEE S Ready RS ( IEFHESHARS )

S, RALMER Lua BT , RESEERN B XXM , ZEHIXHRENNITHT
1E -

a ) XX OROCOS B import 3% , INERERI1TIZT ;

b ) ESMERHRIFME , LRENILERD ;

c ) ERME MR TIRE

d ) E3d OROCOS B connect 773 , FFBEERN M A, AHBONELERNBEE
BERNEOEIIERE,

e ) BT OROCOS Y start 3% , IZ{TEIEER | BEEHOFEEA StartHook(VEE |
AEEMIZRIFIMR | et AHIE A UpdateHook()Bd o

2, NTFEZEER :

10



10

15

20

25

WO 2018/192178 PCT/CN2017/103436

BEEERMEMA ROS B orocreate-catkin-pkg 75 3% 8]  ROS Y Package , i2H
Ec_control_loop , SR/GTE Package # , BT 4& OROCOS B RTT :: TaskContext 3£ , 137
Ec control loop componento

(1) 7 Ec_control_loop_component BRI |, RE NPT TIRE

a ) BUEEBRFIA OROCOS B RTT :: Input & RTT :: Output 3% , XA , wHiED
BATE Lo

Him ANEODSRE

OBEEERRE AN BHEITHIE ;

@BIEEEERAE AN MEIE ;

ORBRSVAVIRS ;

@EFRRSVAVIRS ;

WENEOSE !

OBRIEHETHKE , LA RZFBEEER ;

@RBRSHNEBMHME |, WHARBREN ;

CEFIRRSVNBHME | i HAEHRREN.

b )FI A OROCOS Ky Operational Caller T2 ERHREAED RESHREHED
ZiE AL BRERNEFRGGER IR E S MEF A RIMNIRE RSB S ER.

¢ ) A OROCOS K Properties FEENEZERWE MY , EEBRRENL —NMIME X
RER o)~ 4=

(2) % Ec_control loop component # StartHook()AX R B E , & B RINITI T4 :

2) REAERERBEE , ERFEERY , H¥AXERENSHIREEN&ZRS
BRI

b)) REBHETHEEERSARE  BELREEEZERY | FAFEXEREIEMHR
HiEOARA BIRERLIE,

(3 ) XF Ec_control_loop_component kY UpdateHook()F A B¥K , REZEBEF £
BHRZEITE , HBRAFIRENMRIAZET ( IRA 100Hz ), ATBLURE NPT TIRE

a ) IREURHIBRRASIRE ;

b ) BIFZFEFRSINTERE , ITTEIRE

. MRRKRFIRES , BELiEZEz , BEUEs , FHRH , 2F , BEFERSRS. b

11



10

15

20

25

WO 2018/192178 PCT/CN2017/103436

B, BT T #ERE

MEEFTEPXHNEFESNENT 20 N, WFAEES —BRZABEEEEER
HRFEF RSN RSHERNEFETEARE ;

MREEFTEFPXNEEFESNEAT 20 4, WEIESBIIRER 20 1, RIXHLERE
EEER

I, IRBLEERS , W AR,

(4 ) X¥TF Ec_control loop component £ , EXKREIREZ) , EXiEsy , Billizzh , F
HRY, 2F, BIREL , €5, MESFHHRAED , XTAT

a) REIRIES) , BELED , BEEs , Fahrn¥ , MR RAES , AESESIAT

REZFRRASINREL TEFETRARS. NRFRNEY , FFHEXEEES
B4R EEOEGRABEERLGE ;

REVR LAY LRl APRSER

BRI HIRES , 2 RARIRES , ELED , BIUES , FH7=%, BF
RSMEsifxl , FERNBEEFESREFIESIEMK ;

FEFRRSNIZABNARES. NS EsEREE , NSRS RENIRR
RERIEFRE.

b) EEERE , AEKJAT :

REZFZRSNRERRI[ES , BELEs , Bz , FHTY , AFERF
WS, MEFRUEY |, FFEXEEEISEHIREEOERLE SEERHTLE ;

R EFHRRSINHIRE | HFEFRRSVAPRESEZEREERES.

c) MEEE , AWXJATF :

REZHFRSIRGREFERS. IRTRIUEY , HEEXEEEISESHIREE
Of&iE 48 BIRERG IR ;

FEHBRRSVAPRESHRZE R EFERHRES.

d) SFEHE , AEEIAOT

[, REZFHBZRSVNRERRINKEZ , BEXiEzz , BILzEs) , Fara# , @ER
RERS. WRTFRMEYE |, FFHEXEEEIEHIREEDGRE BIEERLE |

I, REBHHHEFHRESER ;

I, HENEFNETEFXEE ;

12



10

15

20

25

WO 2018/192178 PCT/CN2017/103436

IV, AREEANZZIML , LBy ARERE  EERER 0, HFERK B EHIE
SREIESEFK.

(5)EALES , REEEERNEBZ XX , REAPITUTHE

a ) @Y OROCOS 9 import J53% , MNERBEEEIR ;

d) EXEEERORFME , KENKEERT ;

¢ ) NEEER IR MHTRE ;

d ) B3 OROCOS Y connect 3% , FFEEERWM A , MHEONSZERNESE
BERNEOEIIERE,

e ) X OROCOS Y start 3% , IBITEEER | BEER T AR StartHook(VBE , A
BIERIRERNRIFRME | S2adith A HIM A UpdateHook() B ¥

3. T EEEEER

BEEEER T LUER linux EA minicom FH tyACMO 5 Arm F A REE , WAL
% Arm FF &R EiZ21T— CANOpen WP , ZEEMDUTLLIRE—MEFTETFX , &
Z A LATESE 25 NMES.

BEEEER T LARIA OROCOS K RTT :: Input 5 RTT :: Output FESHR/AEE
R B AR R 1 TEAS,

FA FSM RHZIEZREN , B EEFEERN L $B B 1THEE

BEEEERTIA OROCOS B RTT : Input 5 RTT : Output FEERBIRSVIERE |
A HERZRBVARES | FIRECRS.

(1) BEERMEA ROS B orocreate-catkin-pkg F %582 A ROS B Package , A&
Package F1 @3 ##& OROCOS B RTT : :TaskContext 2 & — OROCOS KRR |
127 Ec_components

£ Ec_component W HIEEHF , RENMITUTRE !

a ) BETEERFIA OROCOS B RTT :: Input S RIT :: Output 3% , A |, i H
BEOBITE L.

Hebfm AWEOSHE .

OEEERE AW RHESHE ;

OB RSIARS ;

WENEOSE !

13



10

15

20

25

WO 2018/192178 PCT/CN2017/103436

O MBIE |, i EEEER A B RER

QBIETHRENVNMERSHIE , LA EEER

COMBNEHME |, WA RERE.

b ) FFA OROCOS KJ Operational Caller 5F32EXEHBFAAED K BEEEERENSE
HIREHED | B iZEO AL BEERNSEHIRELERE.

¢ ) M OROCOS M Properties FEE N BEEEERNEL , BEEEEREL—
HAE X TN R 1.

(2) 7£ Ec_component #J StartHook()RX R B+ , iIRB AT TERME

2) REAERERBEE , ERFEERY , H¥AXERENSHIREEN&ZRS
BEERE TR ;

b ) EBALIREN KDY

[, & ttyACMO S8z B LEE;

I, BHESEHIER ;

I, EBALEERE , MMRMERERTY , WHTT—F , TURY ;

IV, REBHHEE  TENRANIEE YIRS , SEXTAE |, YIHE Rk

¢ ) NURERSHDAL

HRELYNLE , WV EBREZERTETZS. NRNIMEET—XTAESEE
HEKXT 001 B, WHTEFEZS , FAKIESIAL , HEFEFHHTRAY,

d) HERBRSVAIRS

MRENBANIEBEERITEREZZ | MRHRBRSVRE hit REFE ;BN ,
BE RSN K E e _nominal B , B RESVMRAFHEIEA Active Nominalo

(3 ) XTF Ec_component B UpdateHook()FX A BE , IR B ZHBEBEEEEREZIT
B, LA IRENRRSEEIELT (28R 1IKHz ), REAPATHMTERE

a ) REURBRASIRE ;

b)) BIFRZBREVNAERE , BATRERE

[, RE hit RE , FITIHENEIEEZE3. L, RITOTERE

EWMASHNG , KEESEZFHEANE R , TEZNZBNNEHES | FFZ
BRIZZIER KIEL CANOpen E Ik,

14



10

15

20

25

WO 2018/192178 PCT/CN2017/103436

WRZEZHEEERT , AREBFRBV KL e nominal”EH |, FIRZ RSN IR K
Active Nominal , FFIZE4R &4 BIRER,

I, WERR Active Nominal R7&. BLEF , RITIN TR

MEFIESHENE AVBES , RERGHES , AFE#IEESEHTIH,

REY CANOpen EUIEFTEHRXWIBES MR, MRPT 1040, M—RENBHIE
SEATIGREE 15 MNEEHIES KIE4A CANOpen £, MRBHIESEHRIINESD
BT 154, M—RMELIEIEL CANOpen £,

. R RZ Active Recovery JR7S. L , BEBFERERL FRERS,

teEt IECHER NRERSHTIRE BRERY EREBIRBHLKIZ e_nominal”
B, IR RBHEIR A Active Nominale FFIZEHFIREA BEER,

BRETRD , ARBVEKE e fault" B4 |, REVERF Fault RE |, FiZEHRE
SEEER | HE#ZIRY UpdateHook()o

IV, TR R Active Halt 1R, LA , WRATFTEFERS , RITOTRE - REEFIE
THRENEABETRTEFNES , BEFES , IIREURRIES , HEHIIBENES
ZHRATIH,

V. MRR Active Hands 1R7S. BEES , #ERLAETFFEER | MITOTERE

EWMASHNS , KB\EEHHPEANER , TEZNZENNESES , HFEZREXK
BB K IEL CANOpen Xk,

VI, IR R Fault k7 , MiE#EIRE UpdateHook()o

¢ ) REVEAURA , REVNMBHERITENME X T URKREHRSEE , HEL
WHBIERE | RRAEEERE S EER

d)REZRFHTIURSEHRBEEE , REHREE , WSO HMERABRAT LR
REBEER, EERRBNEE e recovery’BH |, R IRBHEIR A Active Recovery
WA, HRZERIRESR DERER,

(4 )3FTF Ec_component B CleanUpHook()F R B ¥ , ZEERTEERE FIZITH , B
AR RERITHTERE

a ) R} BYIKZFEEE ;

b ) KA BT EE,

(5)BEBIFT , B RRBMSVMWRESENTER. HE it #D%HA1L )\ Fault

15



10

15

20

25

WO 2018/192178 PCT/CN2017/103436

( M), ActiveRecovery ( & ). ActiveHands ( FEIR# ). ActiveHalt ( & ).
Active Nominal ( i& 3 ) A MNIRZ . ActiveRecovery .,  Active Hands,  Active.Halt .
Active. Nominal FQMMRZSHERL —1 Active ( EBE ) BPIRARES |, Active FPRSEBHAN |
AN FIRASGE Ko

(6)EMALaiEE , REZERNB XM , B XHRERTIOTE

a ) 3BT OROCOS B import J53% , MNEFBEEEER ;

b) ENBEEEERNRBIFME  KERNILEHRS

¢ ) NBEEEERNEHHTRE ;

d ) B3 OROCOS Y connect 153% , fFBEEEERNAA , WHEOMBEERNE
EEEWEORIIERE,

e ) X OROCOS W start 5% , BITEEEEER , BEEEERLEA StartHook()
BB, ASFHEE UFHIRIFTRER | Scetib E HA4 8 A UpdateHook (VB o

NFERBEER, EEERNBEEERR  REAYETE , WRAFEFEPE
FEZER |, ARREREN cul B5 D 8.

tr ERRER| , T ROS Ml OROCOS , FIA OROCOS IR MR R , RIERHEFH
SRS ; F£HFIA ROS MFF M , EF ROS., OROCOS FFA K BiEER, B EERT
BEEEERBTINES , LEER— M TEHVRARSRRY  #—SBY 724
FRBHARZBRSH , NI B2 ER, BEEEERNLSEBHITERNEE,

B33 OROCOS B RTT :: Input, RTT :: Output FEET B2 EHR, BEXERNEBEE
EERBIER A &E BT OROCOS B Operational Caller J754E X EHERAMAED |
3T OROCOS HY Properties FEEN BEER, BEEERNBEEEERNE M. Hit ,
RIiE 7 B2ER, EEERNBEEEERZ B S HEMY,

BA E PR SERE BB & B R ASAE AT A TERMES |, NEHRRETE |, K3 LRSEHEH
FHEMNERSMEFTE TENASESHHTHER , Al , AEXERRBENAETEEF
B, BEYIANEARGEERICEHNTEE,

W EFTRSKHEAI TR T AR AN EEER , EERRAEEMNEM , BHTEE
HitMERE AN RALTFEENRS, NHEEENR N TAROUENSZBEREARAR K
EFREARAHEBENERT , S S TERNRH | XEHETARANRTE
B, At , XEBETRHWRTSTE B AFTHRFIESR 7 .

16



10

15

20

25

WO 2018/192178 PCT/CN2017/103436

RRERH

1. —MilBRARI QS EHEE  HSTEET |, a2

EREHREEN[/IRESET  NREQUEFETHTEN  KERBHRXTAE
NRBQZEFERN T E ;

RENHEBNSRIXTAE, HAXTARENIRXTAINEE ; RESJERES
FENNETTENMEASRXTAESTR BRXTAELINE —HE , UKk2 51t
BEYHBEEMEREQERENN AABHISXTAERENSRXTAMEERERN 0
ZYNBE-PBENE =L REE —HE, F-HENE=PEE [T [EH L ;

HENRER M AT ERERERESPELETHEMENERAE, BRAERE
ENBRAIEE A E2H Tk,

2, RERFER 1 idWHR AR [REFEHEGE BB EET , it EymE
EMRTERRRI[EHNELETHEMENBERAE, BRAREMNERENE
ENSRIE

EIWBT B EMESERZH LS G  RiTHIMERNEINE, ;

BERZEEHER : 1, <al , BRRENE « KEDBIHTE XN BRESNXTH
BrAE., BRARENBRAMEE ; ¢ BRY , IVREREHFENNE ;

BEHE AR ol <1, <T RSN ERASERE | FEEBFRETIRSRE
NEZBRE ;

BIEEEL AR 1,27 , REIREHER , RSN ERRFFRES.

3, RENNER 1 AW HBR AR QS EHTZE BB IEET  RRIIKHE
HEPBIUTE LN -

S(t)y=a,+at+at’ +al’ +a,t* +ar’

a, =6,
%:QT
a,=0.56,T"

a,=10(6,-6,)—4(6,—6,)T +0.5(6, - 6,)T* —-100,T — 6,T"
a,=-15(6,-6,)+7(6,—6,)T —(6, - 6,)T* +156,T +0.56,T"
a,=6(6,-6,)-3(6,-6,)T +0.5(6,-6,)I* —66,T
XA, S()RBREXRBWR , 1 BETHNE ; a, i=1-,5 BREH,

17



10

15

20

25

WO 2018/192178 PCT/CN2017/103436

4, RENRER 3 AW VSRARIRLEZEHEEE BB EET , AdMExXT
WERAE., BFRARENBRAMEENITELARA
0 =a,+at+at’ +at’ +ait’ +al’
0, =a, +2a,t +3a’ +4a,r’ +5at’
6 =2a, +6a,t +12a,t” +20a,r’

Rop | EERA AT ACES | mEEd nsmasd .

5. RENRER 2 ARG ARIK[ESEFEE , BB EET , BE3EREST ,
BEEFESEA , WEshEZEaiHN ; BXEFHESTHA , UBRERENE « itE—X
HHEBEBNMRTHWERAE. BRARENBIIRAMEE , HRELREZEEHG.

6. BENFMER 1 IR ARIQUEFEH G ZE , HRBEET , AAMIRNES
IMGHARSEEIBRAN SR BERIBR[ESES

7. BERFNER 1 IAWHSE ARSI QS EGEZE  HBEET 2 RAMERE
REFHAXNEKG , R REVMEXTHHIRETHATAE, XTARENXTA
NEE , HREFRXTAE, XTARENXTANEENRIREZEHESIHTERER
#9230 ik

8, MENFER | MANNRARIRLEZEHEEE  BRUEET , 2345 :

ERARIREIANNERE , AR R[S TR IR SRR SINRE N E
BIRE

2 , Bid OROCOS B Operational Caller 535 AARNE R B RUEZ AR BB |, HiFiz
FIBRMANBRA BT REERE ; BE , WHELRITHXES.

9, BENFER 8 RN VR ARIRZEZRFIFZE , HREET , &3

ERARIRLEIANEYE , REMERI /RIS AR EHENT LI LSRR
B, AREERFHBRBINRENMMTRIIEHRES ; B , FITARTER I INIES)
HUERI SR , BN, BREHBITHRE

10, —"mHRAREREHERFRS , BEAEET , 8§ BEER, EZXERNE
EEEER ;

ik BER |, AT EREHREENRBI[EES ;

FIRBEEER , BTN RIQEHESHITHERN  RNERXTAENRIRESE
ENE ; REVMENSRXTAE, HaiXxTAERENYGXTAMEE ; REIE

18



WO 2018/192178 PCT/CN2017/103436

REFTENNETENMBHINXTAEETIERXTAELYNE UL , UK
2 BT ENME EFTR R B SUE 3 7R B IE) P B 2 B0 50 T £ 55 B A = A o0 T A I R
70 AENE-HENE =L ; REE—HLE, F-RENE=ZHLEBILIKNIE
FHPLE ; ARITENHER NI AT EME R REFHELEITHEMENBERAE,
BRAEEMNEFRANEE ;

FEEEEER , ATHIBE S N XV ERMRE SR [EF T LETH S MIE
HMERBE., BERARENBRAMEERLEZREIE,

19



WO 2018/192178 PCT/CN2017/103436

BRI AAOE N B R s e X R B e shfe S BT AT, 3R
BRI A AN 5 B rda 30 /5 S 1)

'

SREBUIUBE A9 AT DS A1 S Al DG A BN = wi OQ T A I s R
Y 3 B JE B i B 1) T S U H =2 Aoy A1 e AT B B AR M
LT R B0, VLR T AU £ i it i 2] s 12 50 75 22 (R A 1)
AT EE S RIS A T R = RIS A I S5 B oM O BT T () 2 BN 55 =
U, MRIEEE P, 5 UL =BAAE 2 S B SN s

l

THEAUE B R E iR 1 B R Ia 3PS s AT %07 B B AR
JE bR A R E s A I P e A 2 |

B 1

1/7

510

520

530



WO 2018/192178 PCT/CN2017/103436

Fa il o
Myt e (AHLR
H D
fa il &
u
n RPN R
WEEAR e HLBRA

¥ 2

2/7



WO 2018/192178 PCT/CN2017/103436

NS BB i Blig 2l e &
T |
B BURIE TR R AR S
T |
BB B

=TT RHEPRENURE R Hready? T fe

________________________________________________ |
IERE T SR B 1 5 2 s SR e
¥
R il AL IR B N Activing PTPAR
N

ANy

5

&
bl

A4

PR,

T e

SR

KB RIE SIS ANTE AL

A 3

3/7




WO 2018/192178

//”

o
....%V/‘ .
™~
.
.,

B A

o A

¥

T TN
o —
~—

PR AL

N\’\\

D i |

P

Activing. PTP:

~— prade
NS

e

’
LI B 4 1)

e

R IA (L0

P

P
[SF S Sups Y
\'\\\\ ;\[;,/t "[‘ EI,:J7 00///9 :.,gf{ el

-
RSP

add

P

IR =

B 455 15 LA |
fIE. ARSI R |

AN S

¥

AR HARH R

LA KT A 0 B

Fo

¥

R s e IR I
% gReady

-\\’\\\ Z17: E‘/\\‘? ,/17"(4‘.
‘\E\j\ﬁl:ﬂ: e

e e
R

= kI - "a\
G s

T

R DY
M E SRR B s
. HARAE R
Ly DIpE Y

WML S A 1 H A

B HEREER

T 1 RS A
T

& 4

4/7

PCT/CN2017/103436

JR AL B S

pbdl

kP eI

W, Sy TR

ke A
Els/%‘




WO 2018/192178 PCT/CN2017/103436

g4
¥
IBEPRS b0, 7 T34 PR
0 bA -----------------------------------
RS BRERE T
5
HETICEF
THE L
Bt AVAZ B A E
| il 45 bt B 7~
Linux
T
|
TR FAR CANOpen 3 CANOpen 3k
ArmIT &R B L XA 2
& 6

57



WO 2018/192178 PCT/CN2017/103436

WRERB
\ 4
e 4
| AFICEF R AZEFRE
Rt EFRE .
> 175 il i
2 = s R
o TR
==
é\ [=]
EME
ERKE
EME A
‘ v e
S e S LU
~
HEE R BEEEER CANOpen: ¥
R WLz
D A 7 T
WEREM
BRI
¥ 7
¢_ready
e all_clear
int Ready Active e_error Fault
e_recovery ¢ halt e_hands e_tozero e _ptp e | lme e_circle e _stop
Active Active Active Active Actlve Active Active Active
Recovery Halt Hands ToZero Line Circle Stop
8

6/7



WO 2018/192178

Active
Recovery

€ _recovery

€ recovery

PCT/CN2017/103436
€_error
Active Fault
¢ nominal

Active Halt

717

Active Hands

9

Active

Nominal




INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2017/103436

A. CLASSIFICATION OF SUBJECT MATTER

B25J 9/16 (2006.01) i; B25J 13/00 (2006.01) i
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

B251, GO5B, GO6F

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNABS, CNTXT, DWPIL, SIPOABS, CNKI, U8 A, SEI&S, UL, i2sh, BE, YWE, =0, AE, AEE, AndEE, &

#1]: robot, point to point, track, route, arm, joint, angle, angular speed, acceleration, control

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

Huly 2017 (28.07.2017), see claims 1-10

and 11

(11.06.2014), see entire document
2016 (30.11.2016), see entire document
(11.01.2017), see entire document

October 2016 (26.10.2016), see entire document

PX CN 106985140 A (GUANGZHOU CVT ELECTRONICS TECHNOLOGY CO., LTD.), 28

A CN 105922265 A (GUANGZHOU CVT ELECTRONICS TECHNOLOGY CO., LTD.), 07
September 2016 (07.09.2016), see description, paragraphs 51-71 and 134-149, and figures 1

A CN 103853043 A (BEIJING A&E PRECISION MACHINERY CO., LTD.), 11 June 2014

A CN 106166749 A (BEIJING INSTITUTE OF CONTROL ENGINEERING), 30 November
A CN 106327952 A (SHANGHAI STEP ELECTRIC CORPORATION et al.), 11 January 2017
A CN 106041941 A (GUANGZHOU CVT ELECTRONICS TECHNOLOGY CO., LTD.), 26

A [EP 2636493 A2 (CANON KK), 11 September 2013 (11.09.2013), see entire document

1-10

1-10

1-10

1-10

1-10

1-10

1-10

[ Further documents are listed in the continuation of Box C.

X See patent family annex.

* Special categories of cited documents:
“A” document defining the general state of the art which is not

considered to be of particular relevance

“E” earlier application or patent but published on or after the
international filing date

“L”  document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or

other means

“P” document published prior to the international filing date
but later than the priority date claimed

“T” later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the

invention
“X” document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone
“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person
skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

Date of mailing of the international search report

Haidian District, Beijing 100088, China
[Facsimile No. (86-10) 62019451

27 December 2017 23 January 2018
IName and mailing address of the ISA . )
State Intellectual Property Office of the P. R. China Authorized officer
No. 6, Xitucheng Road, Jimenqiao WANG, Ying

Telephone No. (86-10) 62085335

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

CN 103302666 A
JP 6000579 B2

US 2013238128 Al
US 9026234 B2

JP 2013186088 A

PCT/CN2017/103436
Patent I?ocuments referred Publication Date Patent Family Publication Date
in the Report

CN 106985140 A 28 July 2017 None
CN 105922265 A 07 September 2016 None
CN 103853043 A 11 June 2014 CN 103853043 B 22 February 2017
CN 106166749 A 30 November 2016 CN 106166749 30 November 2016
CN 106327952 A 11 January 2017 None
CN 106041941 A 26 October 2016 None
EP 2636493 A2 11 September 2013 CN 103302666 B 02 March 2016

18 September 2013
28 September 2016
12 September 2013
05 May 2015

19 September 2013

Form PCT/ISA/210 (patent family annex) (July 2009)




Bl ey I s W
PCT/CN2017/103436

A A E
B25] 9/16(2006.01)i: B25] 13/00(2006. 01) i

2R PR LA 2028 (TPC) B R i 452 8 I 22 2 JS RN TPC T A 7328

B. R

TR AR AR IR B STHR (BRI P R R B RAY R 5)
B25J, GOSB, GOGF

BB AL FR TR A B4 B 5 R PR BE SRR LA A M AR 2R SCR

TERE A 2 2 () A7 it e (Rl e A9, A0 TR RAA) (e A )
CNABS, CNTXT, DWPI, SIPOABS, CNKI, Hl3s A, SBIS, BUE, 230, Wit, PR, K0, ML A, A,

##: robot, point to point, track, route, arm, joint, angle, angular speed, acceleration, control

C. K

iy BIMEScHE, BN, JERIARSCEOR FHZR AR B SR
PX CN 106985140 A (J M¥VER FREBREGERAT) 20174F 7H 288 (2017 - 07 - 28) 1-10
Z IACRIBER1-10
A CN 105922265 A (J JNVLEE FRBROERAT) 20164 95 7H (2016 - 09 - 07) 1-10
Z LRI SE51-T18, S5134- 1498 R P 1, 11
A CN 103853043 A (EREMAKERENRARAT) 20144F 67 11H (2014 - 06 - 11) 1-10
Z LA
A CN 106166749 A (LRSI TRV 20165 118 30H (2016 - 11 - 30) 1-10
Z LA
A CN 106327952 A (Lig#HiETiE S MAMRAR &) 20174 18 11H (2017 - 01 - 1-10
11)
Z N4
A CN 106041941 A (J7MAIRFEFRIFERMOERAR) 20164F 107 26H (2016 - 10 - 1-10
26)
B ILAEX
A EP 2636493 A2 (CANON KK) 20134 9H 11H (2013 -09 - 11) 1-10
H AT
[ st ek myg i spg TSGR
* AR R RER, “r» {pE %Eljwnﬁ'affREle/Wﬁ 5l A ARiRad, (B4 THEAF
I . . . . X KB B BRI S
“pN7 PR RFRERIRT TIVE HAR — RIS B i
“x” EERIARKBISCH, wﬂ%rg’?xﬁ INEERR IR AR
w0 B E B S RS B A e R 2 AT P =
«pr ATHESHE S AE KA R BRI . BOhE —g : “W’iUﬁ%WI# é?I#%%*%ﬁ%%%7§iﬁ%3#
L R e R T e RN (o e
SATa)) %Kﬁﬁ@ﬁﬁ
“0” WREKAT. A, BWEHEHAM S AT RIS “&” RIS RIS
«p» AR H G T E PR HARR T BT E SR B4 e AL B B se it
I F At 2 S5 B 52 s i B B#A PRt =18 &5 %y 5 1
20174 127 27H 20184 18 23H
TSA/CNH 44 Fr 1 25 Ha 1k ZAE R
R A BN E E R AR AU (ISA/CN) Fay
o [ Ak 5 AT R X TS T 6 S 100088 :
HHEZ (86-10)62019451 FiE2S (86-10) 62085335

= PCT/ISA/210 (5E270) (20094E7H)




REEe £ 7
XTREEHHER PCT/CN2017/103436
K 8] R Wi ARG R s
CN 106985140 A 20174 7H 28H .
CN 105922265 A 20164 9H 7H I
CN 103853043 A 20144 67 11H CN 103853043 B 20174 2H 22H
CN 106166749 A 20164 114 30H CN 106166749 20164F 11H 30H
CN 106327952 A 20174 1H 11H .
CN 106041941 A 20164 108 26H I
EP 2636493 A2 20134 98 11H CN 103302666 B 20164E 3H 2H
CN 103302666 A 20134F 94 18H
Jp 6000579 B2 20164F 94 28H
us 2013238128 Al 20134F 98 12H
us 9026234 B2 20154F 5 5H
JP 2013186088 A 20134 98 19H

#F PCT/ISA/210 (FIEEFIMIH) (200947 H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - wo-search-report
	Page 30 - wo-search-report
	Page 31 - wo-search-report
	Page 32 - wo-search-report

