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[0057] Wil 2 Frow, Fridk i JE AR 55 ALA8 N B a1 88 N A F- 45 B2 T e sl # e
XE P HE B 70 AL AE BB TG B 853 I8 A S B e IR 9 A N B2 e A B W AR e B
TG s BTk T 5o ia B4 i oo A0 E P B 5 70 AL B TR B B R AL SR A
BT BEAEANLE AR b 5 BT 3= 35 i) B i b i 288 15 P SORT R L[5 il oy i 5 12 3))
a5 57T X B AL HE 55 T ANLAS L5 0 A B I A AR B o R [ A I B T AR I
Horp, iz B s ] oo A E AL A B T ANLAE TR T PR B I A I B o A R T e
BT RTE I DIRE . TT.

[0058]  FrikHlés A AREKIRZEAME RS (ARG ) RHFENS AN EERS
(Robot Operating System, ROS) , HALHERE (it G ftiak ik )= IR 2 P 22 L 3L HI D BE O
AT R P A I B 38 R P AT VS 3 A AR R HE L DL SRR AR B R A IS
HIENLE AN BEAE RG24 3807 Linux WAZIJ ubuntu ( BEEKE] ) RGN, @i H 05 FfaH s
TCREAT AT, 7 Mz s 45 il 570 0 B AL sl 2 50 ANLAE B 50T IR BN AL I A%
BT AT BRI R I B T i TAE 7 2

[0059]  Frid =i o ARG S b FE 2% (CPU) Ji FH A0 ] 15 4% 12 AR B A7 il 2 A B L
B4 DUBEHL s Firadk e b 28 25 30 5 18 FH 40 FR 3 6 422 DA B BOE 13 12 D ik B iz 3l
Ja i) B T A P A T B 7T A LSS LB T BA R I A S B o R R T R ) B T 1 R
Pl5 B, AR AT 8 A A0 T8, Frid 240 5 5 Ab 1B A FE P8I SV w40 I % TR L SR 4 Al
E, SR AT AW PR R B A7 e A7 i s A b, B o v o 4o PR 85 30 0 T A e A
Bt AT 8 A BOUSCR , 31 44 1l iz B % ] 5 7o 00 E A S 92 5 o0 AHLAS B T IR B
g TS PR T RN R 97 R I SR T 1 A 77 3 s il 45 B2 T B 4% 1°C (Inter—Integrated
Circuit). CAN(Controller Area Network, 45 il 25 J& du I’ 4% ) &L 28 Fil UART (Universal
Asynchronous Receiver/Transmitter, i P W K AL s ) A1 SPI (Serial Peripheral
Interface, FATHMEFE ) & CHE/F B, DL 2 AR Zh B8 5 oo < 1A B8 5 42 12K A
A AR A R S R R AT, SE USR] M-S AL AN B B R B G
P hREER

[0060]  WIE 3 Fraw, Frid iz )4 il 5 o0 4 F AL SRS A R | Sl #5 B B s e . W AT 2E 0 sk
b 2% < A F AL AR B A A T e 45 53 70 AKX K PWM (Pulse Width Modulation, Jik
MhvE EEI ) EENE T, W AL 3, H ik LIRS 5 3= d= ] oo 2 (A g ot
4 PR S B RE , OR YT ] R n A S L R B B 52 B oA DU g b5 25 5 FATL 2L AH
T, TSR e st AL A7 B S B U B, SCO LA Ar B Al i PR = s Piridk
HATL 2 AT DA B fR] Al HEATL S LR HLTL 20 3R T R 9 R REATL AL B, F T4 L2 A AR i =k
B B LR L B AU B0 E LR AL s 5 .

[0061] P id X H AL v f 2 5 ook A W) 1 Kinect AL ISR , 1% Kinect f0 B AL JEk
ZRH T s =3k T 3D SARIRSR, st A I S AL ER, SEIALAS AN SRS e A
Ihge, VLA AL AR BRI AT F2 v = 2 1] 50 7 1) e o 1 W e

[0062]  FriAEA BRI AN AL BAs B n A0 HE DG FIF O | BRMRS A% B Ml A% S 25 | 20 AME I A%
FHEE A P AL AR s FITIR 6 v 0 L il A5 Sk S - 20 /M TG R P8 YA IRy W R A, ST B
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BFPIR) IR0 5 BRaEE 5 BTk B MR AN AL SRR T ML N AR AT AL s IR 1 B 0 % J 2%
TR H 2 A% B35 BRI A B 20 B R B B34 1047 Ab B8, e ik 3= ] B8R T R AT RO
il o

[0063]  Fvik AL fIk L83 oo T O 351 BT aa shs il B8 oo A B ARl R 5ot AL
B TN PR B AL S 2 R n it L, DR 7 R R L B I S e 1 B i R A
B s ik B e i 7 vz 1 B8 VB A H e AR A R A il BB AR A, ok 72 P R[]
SELEZE N EALE AN TAERS, Brid s AR e Hold 2 it B A 00 v R S e il - 4 e L ds
B TT X E AL R T ANLAS B oM PR N AL B s B T TR R, 9 E
FL Y P S I T 152 (1) BRIEL A, B0 35 e th L S IR, LR A 3 30 B Sk Jn 4% 2 2 55 e H 3
[ 381 75 HL J R AL BEAT 78

[0064]  Frik AMLAC B 5 o A4 15 5 28 A HLAN AR FLG , BT i v 3 58 BBV 15 5 1K
) B TT W A AR T T RO BT, B E S IR A e T IRk B P B SRS
Bk v 5 6 B 7o T R0 B v 5 B AT A0 B, & VL ER A ( REA T2 % DR T il
) 5 RIK S EFEH BT T YR B R R oo ] DR A E S e, H TR 1%
il BT R SR S R 2, X P @A T S e, SEBLH P SIS N Z R A B IIRE B
PR R E T AL N AR ET, G 2T fild= B .

[0065]  FTIR a7 A I B oo AL FE AT T AL 2% N A A4 1 i PR I 25 ., 5 R 22 4 P R
B R B i LA BRI P o RS 0 2 B AT SRS R, Pt i EA U e B IR A E T
57 Rl 2 St TR FUINAFZE 5 T ad TR P R R e 2 B B2 B TR 5 o AR S5 R AHIE , P
R B8 2 v 5 VAR FUIN 2 (R TR 25 5 (EdmiE ] DAk g s 4% / o2k R /15
F) SEMEAEAZ

[0066] Gl 4 Firogs, Frad o A I e O AR DIAE ks 2, SR FH B 3 JBCAer 1 ] 2 Bk
B, HARET (ERRRE ) AR RS ARG I TR 515 5 s il 45 L W T 1k
BB (R4 ) FRR AT AR DL A YA s ik i A S 2 B TR+ N, 5552 40
RE A B RR N RSk 42 ik, 95 S AR s A T s BT B AR A T sl SPT 5R
S S AR E TR TE R HLE T UART 5 IRAS S s b S8 A0 7, 1% 06 T T
AN & T s B W YR S T 0 g A S £ AT R i TR A 15 T s e IR
TR 7R AT AR FL s BT O i NASRFN F8 7R AT A 23 73 5 VR 15 5 s il 2 AH 7%, B
A A N ASEH S i R U2 B T O, BT IR R s AT A H FE T S s o A 2 B 5 32 ] B T
(R RRIRAS DA Mo PR 0026 5 1 o RS DU Zh BRIR S

[0067] G0l 5 Frow, Frid W A B HCR RS U638 S btk V4. 0 &, BRRR ORI s A4 4,
NBEAR Y DRIk R R Tl A, AR 3 R A B S AT OB B B FH A R A e T A
Pl A B LIRSS s B i == das A B T3 e A7 VR & 15 S sl 2346 ok 115 5, FRE S
5 55 B n MBI, K AE T A NS AR OB, 1% F e A A T A A ) S s AR
JTAG(Joint Test Action Group, B&A MK TAEZ ). ROM(Read-Only Memory, R 47 i
2% ) JJNAFEAT SRAM(Static Random Access Memory, i MM AFEEAZME RS ) s T IAR S H0AZ O
B TG 5 & Z 1 sME i, Bl F I RE NG 5, 815 5 B R & S &5,
AR O AR H AR T 2 A 1 g i 28 L BT B ER L DSP A IAE 45 . SRAM. ROM A
K&, IR UK 285 R St #2 s Frik 18 FH A1 i 5 & 4 B S 35 5 e AHIE 1Y 12C. UART Al
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fIREIAE SPT s ik AL I a5 12 DR B A 15 3 ZAHE A% IR 4% ADC (Analog to Digital
Converter, BAUHU T Fe e dt ) FURIIAELLEAS ik T2 hlAs o il il il 3 28 55 5 iz O
A 38 P b Bl A A 43¢  BRBRORT A S i 1 VAR AT

[0068]  Jifrds ~F~ A Fi i T DA ACSE 4 i R S8 B R N PR PR 2 WSO SR R R E AR
F T 2B E S, CURAE R FH L 58 8 A D RO 8 B R BIA R — O BN
PS5 & VP A AT OA S0 D BE I, IR I L5 B 2B 5 (8 5 — O FE PP BE AR 5 &
PAAEAA R D REUIZ5 M5 B _EAL B & ik95 45

[0069] PV~ i o S 1L i B 2 AR IR R B T B S5 B, SEM B ER A S FH S
T R AL, AR

[0070] 1) “PAR AL ARE 2 A B R AE & 5 LV H 8 ALl ol , IR T L a5 R

[0071]  2) “PAR KT 2 (0E 515 B LAL R SRS AR AT A AN AL B, 2 57 i 5 {5
IS8 V6

[0072]  3) “PAR AR Y 20 5 5 S B e, A T TR A BRI 2 A i R E B
T UTEH th, AT ORBE S B BTG SR, 55 22 e 8 3 AT 1 5 TL3), 1
AP FUL 2 AF PR RE B 1) 25 0 B R M B, RS S R ROE J8 3 AT

[0073] P VAR HL I 52 Jl 2 S TR RRE A8 B RN BN i & 0P A, HAA D

[0074] R BEERFAE AT i/ SR SCRF I AL (LS-SVM) AHES £ 1 75 ¥ 56 b Bl IR 7
30, % T MR AR M N5 5 VA 0P R A 1) B R R 7 00 0 B AR e 5 BE AT VA, RIS S A
2 GEARAL R 5T S0P A R RN B AT VA

[0075]  JITi VAR HL I 52 )l 2 S TR RORE A8 B RN A R Zh RE VI, HAA D

[0076] LA Ha AR B BUAE R AN R Eh BRI A 5 LA A 52 I kvt o
TS R, IR ER AR GG ) AR ISR (528870 IR NLBE F7 B
XBEST ) » LB BT AN N SE I s CEAT I 25, BT RE 2 B B, RIYIZRAN
AL

[0077] P Vi A 3E B 5 AR I BT IR DI RE , 1% 8 AR BT VE D B I Tl Bhif T 2 4F
THRE B, BN

[0078] R4k & A AN R A% AAS R O BRAN PRS0, S B Sl BEAN R AT 7 & 4 3
R SLAE N AREAS BB 3E AS RV RF 5 A NBSCBRE e, MR AS [R5 175 28 P g+ S PR B S5 AN [
W) IR AGAR R, R B A5 A I i 75 b A B SR AR AL LI W 7 R

[0079]  PITih 2 BB £ 3 ] AR WSCE SR S R e f8 3 B R N Ha /5 2, ASAE T i L
N\ AR AR BB R R Im PR TS 2, JFRe I vl A5 BRI PR A5 B AR B = g5 4 5P
AR PR AT J2 A 5 2 A M A E B DR R MY B v A4S L M) A 85 o S SR S ARSI
AAATEL - L 220 A < I A P 2 ke 0 DA R BRSPS R 8 s b4, T B R 0w 55
AR 2 T A A A2 T, PRkt m] DA 31 1A e i A SR A Ak 38 ) 088

[0080]  Jirid = e 55 ds AR URAE WIS 6 From, = M 5 s BRSO AR HL TR 2 BE 28 i A% )1
2, BRI L B TGRS E B IR RE B AR - DEIVEE B IR & VP E S AR
HEENGRIE S, JFBEAT A SL AL 2R s Pt g vEL A5 2 AL B, i P A5 5 A R M o A A G
WL, ARME AR FEA A TCA SEVAHEAT AL BR S 5 i i 5 B, S Wi AL, 12 W tH 22 S R AE
S PR™ TEAEE, T R 0 F R P R B R A e/ ISR I B AL (LS—-SVM) HHES A 1Y
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Jrik5E G E SRR 510, 5 B P AR R 25 A B FIR 5T S VA = 3R 6 BEAR R = BT VRN Bk
F LB S B AT, SR R M TIRITE R 5 38 RATRR B RECL L e B SRR S
HRHR SRS BT ER BUE S RRE, IR 2 TR AR i TR S AR 1) 2 AR VR 5 2
R, I G I 2 AR AL A U7 2 A I SR AR A A 45 5 A I PRSP
Jr AR B A 5 2, 32 RS DU AR A 25, A 200 A 38 T bR i 2 P L s ) HR G A e Bl
15 00, SR Ja BEAT & L Ab 38, T~ A i 0L 5 248 BRSSO s B e R A5 B A 2, i IR
15 BV 5 A T 5 FER A O BB AN PR RE A, R FH R A2 48 AR B 2 20 W R i R AR L, FR T
HL 995 177, 10 ELAR 93 O BRAN P AR5 s A N RBTRE 7, 25 P AR FEUIG IEAT & SR IR 9 7% o
[0081]  FTik = 55 s et i 20 i i 5 B CHEREAR N fL ) AT b2 -

[0082]  ¥HH ICA (Independent Component Analysi, NS94 ) J7ibR 2= AN AR 5
T R IR

[0083]  JEIE B YRR RIS AT T V0 2 xt TCA 773 Ab T8 s (R Fe s B AT 54, LLIR1E
ZHEE, BiaaH .

[0084] 1) iz HAHIGHER T 1L AT ARG M Wi AE 5 A, ZI A 2 R B - 1, /2B A A
D e R AG 2838 HOR I I D Re S S5 A 1) R AE T A8 Ak, PR 48 J0 2 [RNIBR &6 a2 DKo K2 J2 3% 3 ek
/b, 3 G R T I e A D 4R AU e HE R

[0085] 2) iz Lempel—-Ziv E44/% (Lempel-Ziv complexity, fRiFRA LZC) FyERI A4k
TASR] D BRI A I AS [R1 o X0 52 % B2, ORI & B D Rl I, HL 53 2 B iy, T A7 DA R e
) AR R 5 TR A EE IR R R %

[0086]  3) iz FH i W AH - 2 A D7 V2 e AT Mo v (1) 1R 28 12 437, T DA B PR AN 5 76— i
22906 R s A — BORE AL, AT DATR) 2 S A B2 s K o B2 Jo - 8] (R IER 28 2 2, AN Rz
ST T 8] B AH T R B, 37 SR I 7 B A7 A 140 52 o I 24 JBR i 32 4 Y R iE A
RN IR 22 48 N B3R B A PR A 5 I 2 1 T B

[0087]  PHT-HEUSCEI I EARE E S e K, BTk 2= I35 # ar Ul 2 i i s B F i E 5 B
e ARG B — DERINVHE B BEIR BT S0P B A MDY VI 255 Bk AT 2 T KR 15
SR 2 ST A2 0, AR LR P IR

[0088] 1) SRAIZHE A5 AT AL ER SRS AT KRS BT AL

[0089]  2) >R H 5k & 4 fift 2E AT K2R 15 5 W RRAE 1%k % - B H MET (Memory-Efficient
Tucker Decomposition) IX—WAFTH B 2L Tucker 4377 V43 AT B4R 43, LA AR
FSOM (Fast Self-organizing Map, R F 2L 2GS ) BT RRESEER 5

[0090]  3) SR AP Ha B 2 21 Sk KBS BT 225

[0091]  4) RH] FCM(Fuzzy c-means, f5# ¢ 35{H ) RHREIEA KEARE BHATERSE, 7
F MapReduce BB BEATH0A0 (1 KRB AT 022

[0092]  5) SRH Apriori HZA KEHRE B#AT KI 24T

[0093]  FITiA = 5 e il AU B R i a5 B F LB &5 B IR RE B — O 2RI
VA B HEIR B = VA5 B AR DR VIR ME B AT B 5, B 3) 58 sl Bz, H+ 4
B B 4P B R R, S AR R TR B S W S R, SRS B 4 R A R =
S 5t 25 R B 2 v, [R]INF FR T8 BB 2% o 5 P AR H i 2 1) 2008 28 LI, 8 BB 248 o 2 57 el
RGeS IETab =R & WA il &I R e

12
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[0094]  F3RSKE B Hh ) B B8 28 3 m] LU B BE T-AL PDA T 55 &0 55

[0095]  ZR EJiid, AR W )28 SRR RO M 97 A 40 ) SRR SR DR E 1 B 300 4 B2 oA
077, R W HERA TR, A7 T 22 45 S A8 ) T R0 SRS DN, 2 g s 5 in 2, SR BN
SIS B R 5 B8 B I b TSI bt fft ok 2 5 SRR 8 12 1K) DR XE AN B 2 I 8] (19 3 3% A R 47
HRHBINGTT BRI 518 R8N Z AR ARAE (B PP A SERL A A R T, TR AR
THIRAE £ ) B AR e R0 B A7, AR AL R B ARV B

[0096]  BAEJTIk, A A AR B e A ) SE e 91, AELAR i ) R ER) AR 93 B O AS SRR T
b, AT SRS AR G BN G AE A B B R 2 I (K VST A, AR A S B & R R 8
AT 5 B I IR R AR [R) B BB A2, R I T AR L R AR VE FL

13
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