D12
RUEXZZEORY FOBEVERETD
RhifgETIc X S EXRERHBERL

Improving the accuracy of human recognition using hidden area recovery
for an agricultural robot in a narrow furrow
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This study presents an agricultural robot that follows a worker for transportation support. We proposed a method to
follow a human by obtaining the human's center position as a target point from an RGB-D camera using Deep Neural
Network Model (PoseNet). But this method would be difficult to use in a place where plants hide human body. Therefore,
we propose a method, that can recovery hidden area by plants in the RGB image where plants hide human body using a
Generative Adversarial Network Model. In this method, it restores the hidden area of the human body by using the plants
in front of the human as the shiclded area. We verified using work data in the field and confirmed that the joint positions

of a person can be detected on the RGB image even in a place with lush plants.

Key Words : Human recognition, Agricultural robot, Human following,Generative Adversarial Network, Image

restoring

1. #%

BUED A AD REITRENCFE ORI, BFEEOBY, REBMREOEEKL VD 3 SOMBEEZIZ T O,
BEEO/NTITHEBMEARRI R T D, ZOfFRE & L CIH4E 10T, 1Ry MRS X 2 BEOEBIL - BEYER
EHSNTEY, BN ROMEOMIAEPENROm L, NMEEOHIER EHffEh T s,

RIUDFRREDENDNEE 72 A AKFA O3 LT/ N R332 BEEO R AR L LT, Hhallatt
DONKEY O/NUZHERER R > 10, BHEEE L AT ML D A~ — MNEEV AT ABRE SN TN 5. Fig.l
R T K DI, BV T OUFEY O SR e 8 24T 5 T OI2iE, 1EEEEZMRME LT, —CHBEmE LR 5722
W OIBRET HEIRDS LI TH H. AT, vARy MIFTFIHEE L7Z RGB-D 7 2 7% HWT, 1E¥EHE DMK
21T 5.

2y NOMEEF T3 L CEEEAT O TeOIITNEXER & OMIMIEZBGT 2 0ER S H. EOTHDFiEE
LT, FEAORE AR SETEEFRORHEZIT ) FEORH H. ZOFETIE, MBASEERCRDUIZ L - T
IR LWEAERH D, 72, ZOTEOICBW T, R LA B LR SIEEE ~DOBREE FEH L
TWDA, Figl IRT L 9 2RO CIIEER IR T a5 2 E NEEL <, FRCIEEFEOERO LM
AN D B EHE LT LESBAIE, WUCEY EFCLE > MERD 5.

EHOIL, FEALY— AR ERMEIT, (R OBEIE WA B rTRE R IRE P E 22 IV R L
HOMHFILEARE L, il U7-BEIE®R (W, W3 (ZESWT, BT DDIEEE ORDO LA
BRERES L LTRIT 2 FIEOZREL, ROMBETIICREY EIFFICBRTE 52 L 2MR L7z, Fig 2 12
Fig. 1 © X 9 et 0@ < BENRED K 9 7ol L5 MRS Z 5 X 9 RBRERICH W, [MTFEOEEA L5560
BB E RS RO —Fl 279, Fig2 [T X 912, OB LB BEAZHHT 270 0B iz X
STREATLE 20, BRESREEHC /S,

[No.21-55] BA#MZES % 17 RINLESHEIRBIOHE ISR D L (MoViC2021),/
F I ERR—R-IO=FYLSF-arT77L 2R [SEC21] [2021.129—10, A5 BifE)



@Hip positions
Knee positions

OCenter position

Fig.2 Results of joint position detection
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a. Image of hiding by plants. b.Specify the plants area c. Restore the human body area to match
as the hidden area. the surroundings.
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d. Obtain the joint positions of the

e. Obtain the depth of the joints
restored image.

f. Determine the target position
outside the hidden area.

by combining the average depth
value in Fig.4-e and the position of
the center position in Fig.4-d.

Fig.4 Overview of the method for calculating the target position when plants shielding
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Fig.5 Image of the network configuration
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Fig.6 Example of a Mask area image.

).

a. Raw image b. Mask area image c. Restored image

Fig.7 Restoration results using the trained image.
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a. Raw image b. Image of depth data after binarization. c. Extend the area by 30 pixels

Fig.8 Example of binarization and dilation
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Table.1 Consideration of o to be the upper limit of the range (total number of frames: 195)

No restoration — With restoration Successful
¢ O—-0 O—X X—0 X —X recognition frames

0 mm 74 43 19 59 93 (48%)

50 mm 84 33 28 50 112 (57%)
100 mm 96 21 44 34 140 (71%)
150 mm 100 17 42 36 142 (73%)
200 mm 108 9 39 39 147 (75%)
250 mm 105 12 34 44 139 (71%)

@Hip positions
Knee positions

b.shielding area c.Restored image with proposal

Fig.9 Example of joint detection results: X —O case

b.shielding area c.Restored image with proposal

Fig.10 Example of joint detection results: O— X case

a.Raw image b.shielding area c.Restored image with proposal

Fig.11 Example of joint detection results: X— X case
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