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Proposal of work pattern based on visual line information in the robot tractor
cooperative work

Kubota, Yosuke

3,100,000

Japanese agriculture is facing a variety of problems, such as the aging of
farmers, a decrease in the number of new farmers, and an increase in the amount of abandoned
farmland.

Smart agriculture is attracting attention as a major key to solving these problems. Among them,
simultaneous operation by manned and unmanned tractors using robot tractors is expected to
contribute to solving labor shortages and significantly reducing production costs.

In this study, we measure the operator®s line of sight during simultaneous work by manned and
unmanned tractors, and after measuring the line of sight trajectory, gazing point, and gazing time
as line of sight information, we construct a line of sight pattern model using image analysis and
deep learning. Based on these results, we propose a safe and efficient work pattern for simultaneous
tasks.



XL Cc—-19, F-19—-1 (@)

WFFEBH AR S M) D5 7

7<‘?*‘ NMREOHEEIZFIT T, 2017 FEHD D EEEBA =D =Ry b T 7 ZEOHE

BINLIC X 2 BHETT 2340 L 72 A~ — MR OMRTEZ BItG L, BUGE A I T ORIEDTH
NT&7e, vy M T 27203, #oA, g, R EOMA - HEMERICHIELTERY,
D, A%, ARy T ZORRLPEICHEDZ LT, vy M NI X EERT LA AN
AN FZ 7 22X DR - BIEEDOE KNP TREND, AEED, BRonRy P FT7272% 1
NDEEAR L =2 TEMAT (ST ETHY, IRDOIEFSNTAANN I 7 2B IOEAN T 2
BT DWHAERE (BUF, WHaalEs), BRI S 2 RIS D FIEE (LT, [
WFESE) R ENETOND, ZNODIEEZITIBRL, AT 7 X OEHEPEHMH T o T
L0, BEITS, BEED T 7 2O L UL, EEITEMRMERE D, TO), 5%
DA~ — MEFEOHEEIZ T T, REPORMLa Ry b T 7 I &5 FFR - HalEEo Mk
FRRDFELDRD BTN D,

2. WHEOHB

nﬁyh%?&&%%ﬁféﬁ%-%%%%ﬁ,1A%t@@¢ﬁﬁﬂ%ﬁ%%%@b,%@
TR R O & AEE T A NORELHRICERKNT 5 Z EAHfFEESNTWD, & 2 TR
TEEDFAL, LEeMi CICE T 55— 5®ﬁ@%ﬁmkbf @ﬁi%%ﬁkk%Ab77&
O 2B TRHICIEET D (LLTF, 2 BRIFMERE) BRI 28 1EE TROEERRIC L 5 1E¥RE
REEH U, £72, 2 BRFMEEROA XL —X OFBEHIZER L, vRy b T2 XD
TR DN T & FREE L7,

3. WFgED ik

AWFFETIE, AN 72 L TrA Y b 727 % MRI000A (7R X)) & BEMERIES 2T A
(=ay - PUUTAAL) ZEMBLIEZAEANNTZ X MRIT (VR4 o2 BEEANT 7 2 L
L, 1 N\OEEFIC X B1E5 4 BIBT 280 ARIFE - B EEOFHIERER 2 5266 L 7=, < DF,
TR — Z | ZHBREHAIEE (TalkEye Lite) #2335 U7z, TalkEye Lite 1%, =— 7‘/1/JCFFWAEE§74’
T OIRBGEEHE S AT LT, BELEGAEE TR L0 AL — 2 OB E T DR T
%5 (K1),

BRI, &5 REEE T/ NE X OANEE 7 7 — L&A O B 208-299 (61. 7a), H# 293
294 (33.6a), H#P296 (29.8a), HMM 295 (21.1a) & L, IFBAEBENLRZ WV 21TH% 2 BRI
¢¥(ﬂAb77&%ﬁkb7am 0 2138 (AANNT 7 %) o0 Tid 1 BEMA AEE

WX VB AMEEEITS T2, & T 7 X OEESRML, EEEE 2.0~2.2 km/h, HHE 18 cm,
BEIE 260 cm & L, AL —& % 20 (EM (G
B2HH) LT,

VEZERFRI OFHANZ W TIE, BEE TR (i
VEZE, FERIETT, AMETESE) A Xt5e e LCEHAIL
YEH X%%mbtd%%wﬂ:iﬁﬁé@
BHNHI D=6, ~L Ay MY —L R&4E
AL, AL —#|Z TalkEye Lite 35 L CHE
B U7, BERAITIC OV CiE, A Y 7 ho =T
ERWT, AL —FXOEERICBIT 22
SOEHRIFR AR L,

2019 EDOFHUERERTIX, 4 1 FHOH Y AMEE
55T U720y, 2020 4R1E, RIERINELZEDRERC
X0, Wb 293-294 | ZRLHIESE, H#F 295 T 50%
FREDIEEEZR L TR T L, ¥ 1 TalkEye Lite

4. WFFERRR

(1) EETRICH T HREEEHE L OEERER
2m9$k;02m0$_mﬁﬁﬁkﬁ¥&2DHﬁW%@Wiﬁﬁ%EMLtO%@%%,
2020 FEIZEBIT D 2 BIFIREEDY 48.1 a/h LK Th o7z, ZHUE, 1| BHINE AMEED 1.3 1%
DOVEZERER L 72 0, VR TIE, HAH 298-299 & M 296 (2B T, 2 BRIFFEIE T 1 KR 54
%,1m$@¢¥fi2ﬁﬁmo\%gb VEZETRIAE 91. ba TIE 36 Hy DO/EERMENE L 725,
F 7z, HAH 298-299 35 X OVHAF 296 1281 HIEERIOREIG ZRH B L& 2 A, 2019 E&tb
@szwoﬁﬂim®¢¥ﬁﬁ®¢f 2 BRIEZED 5O DEENEML TW\D Z &R
=i,



2019 4F, 2020 4= I 298-299 & A 296 (F+ 91.5a) (ZFT HIFGEHIEERFR OFHA OFE
Rb, 2020 FERMIEZITBNT, (FERMAFDEMINTNDLZ Engnrole (1), Z
i, AR — % OFEIFMTOBF B XLV, fEml & A OEEERE N RIGICm E L2720 TH D,

#1 MR1000 5 LT MRI7 DIZLHIEHEREHE (N7 7 usbiSZERR<)

MR1000A (FHAH 298-299) (FP)
. . K

&t LN (=S -
[ERGE fiElml 1 JERIEY) A4 JE FN)
2019 4 9238 3911 1989 1139 67 783 5327
2020 4F 6850 3599 2144 867 41 588 1877
MR97 ([H## 296) ()

PN

At -
[ERGH fielal INEAEIRES) Rt
2019 4 4192 1188 289 32 2715
2020 4 2915 1141 181 18 1593

(2) 2 BRIFFEERFD AL — % OFRREHH

O AVRIRHESET O AL —Z OB 21T o T2/ R (K2), 10 plOEET, 1532/

(15. 3%) AT MRI000A ZHE 2 TWT=, XL — & 3 &4 %5 MRIT O HEFT 71612 MR1000A
DB DHEMITIBE SN, T2, | BOEMERFIE, 0.5 B~2 BRBRETH-T=, 72, ERA
WS NT 7 RS, BFTEER, EAYA NI T7—, FH8E, TOMICH¥E L T L= R,
EZERED 10% LA L% N7 7 ZHiks, VA4 R T—%2FALTEBY, vi b7 OFERIE, 3%EE
Thotz (K3),

M2 A L—H DR 3 PR L ORI

AWGEND Ry b T 7 X0 4 1FHITBT D RIRERED FhE T RErED /R STy, 1E¥L
PRELJRK & L7 RICREZ R L TV D 2 LSRR S vz,

AR S, 2 BRIFFEREDOIERERERD | BHMAAMERED L.3ETH L Z RSN Z
D, FRHEREIC K D8O AMEEOFILAHGEES Lz, LavL, 2 BRHERD A 51F
FERFHNT, FERNCHD E B0% ARG L /> TWVD, ZORIGEET Z L TRARDIE(EDOZR
RICER D, ZHUCoWTE, rRy MR, 1EEOERTIEZS R ORAT D2 LEMRH 5,

FRU—=2IZLDu Ry M T 7 ZOERITONTS, Fkx RIEESRMET CORAENLE L
ER D, AL, LRROBEMRRZX D 7 4 —/v PRI K OEINERE 2D 0T, #5 A
RN DRI EEECRHERIEREIIHOWT, [l - Bl BH S 22 & T D2 0ENH
HEEZD,



79

2021

2021




