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Work Recognition based on Product States, Working Points and
Skeleton Data

HIROTOMO OSHIMA'  TAKANORI YOSHII'!
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Abstract: In a manufacturing, to improve productivity, work contents which are done by workers or machines are continuously
checked, and some causes of work delay against the plan are traced and analyzed. However, an assembly process consists of more
than 10 elemental works, and the data of the work contents are recorded manually. That is an issue in terms of work efficiency and
personnel resources. Therefore, we propose a method which recognizes elemental works of an assembly process by using Graph
Neural Network. This method enables to estimate them using product states, working points of worker’s hands, and worker’s
skeleton data of each elemental work integrally. Accuracy and validity of this method was investigated with actual data which are
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collected at an assembly process.

Keywords: Assembly process, Product states, Working points, Skeleton data, GNN
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EfRER Recall
0.8690 0.7940
0.8541 0.7750

Precision FiE
0.8260 0.7860

0.8076 0.7830

TEeRFE

RRFA

HDN, BRIEEODEEIT 14 NS 16 A~HEHLL T
D, IR, BGEAERRBEZHYEFELOT 4 20y v
3 NIRNT, EREXZSOICHN AETZ E~n
ERHY, IEoiE, BGHYEL EOICEREELZTE
BLIETDTHD., ZOZLx2WiEzxdl, BREELX
DI FEI L7 ECREkFIE L REOHENFETH
22800, BRIELOHEICHORBETHDL EBZD
nos.

WRIEEOHELRSTRER E LTE, FET—Z DM
BHENET OND. 1 FA 7 VEEREM, 2347 VB %
MR — 2 E LTHERALTWSN, 1 427 vEE 29
A7 VE TIEEFEERY OF(LFERL TV THRFEL
EZEITH 2 L3, ZOOMENRELD. TDD,
FE L TWRWRRIE®R, (EEEOmFIEEET, EEE
DOFEIEROMAE DR ZFMT 2 Z iRy, BAHEER
ElzEBB2OND.

F7o, (S C OEMENMOMEREE OIEMSEIZH AT
WK & LT, “EHEAMERE” NRA LT Z 3T bh
5. FEZCO2YA 7 VEIZEBNT, RUMDIEERIT
AVERIZEETBE S o712, 2D X 5 A S
WFEEHT —ZIZEE TN TRV, HRCiEE i
ZDRT.

HEBELZH LISEHKE LT, FEHT— 2 HEHEe
TZEDPHRMTHD EBZOND. ABIEM L8
BIX 1A INGTHSTN, BEIA 7NV FEHIED
ZET, LoEERICRD EEBEZOND. £, SEEH
L7228 - FH-li€ 7 Vi, convolution &% 15 J&, Pooling
J& 7% 1 @A THER L TOWDE, fho2E - Jfht
T TOFMITER CTE TRV, ETAOFEEICONT
IERATHERRM IR N B D13, & BOEKCIEE 72 E B O
SR HDEBEZTND.

6. BhYIC

ARRTH, BEEOBEREE» DR IN BN TRICE
T, BERRE, FEE O BIEEER, EEEOBKE
A GNN ICANTEZ LT, MAMICEREELHEET
DREERE L. 1 SOBEATFIN TRGIREE, (F¥E
O FAEEETT, (FEBEOBKERD 77 7ikE EHEL
TRV, ZNEIVMN LIz BAIARER L, 2 b ORER
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DOMAMICEREELWET HZ LN AETHD. 1E¥E
F 9L/ DIEHEMBIR L CTIREFEOTMM 21T & 2 5,
H) 8541 % DFEE THEE TE 5 2 & iR L7z, Sihkne,
TE¥EFOmFIEEETOBHRE —ERFMBEE L, CoER
TEETH DN EN—N_—ZATHET HURTFEL LD
L, EDLICEREEEZM, < T LIS TRIC LT
RO CHEENATRETH W, BHREZROHEIT 072
WECTHDZ PR TE .
LEB/LNTZFERN D, REFEIBGEEDO ST+
EHFIRE TS 5. BUEBIG~DOEAE AR 2 12 5% 0 &
P L LT, BREEDOHERE N LIZHT2ET VOUR,
BILOMEAESMEE L A S CHRIHT 2 FIEOBRF 2D TV
X, METEOERDIEEEZH-TCL.
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