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Development of the Intra-row Weeding Robot with a Pull-out Mechanism

Koichi IMAOKA, Takafumi URAIKE, SokiITO, Takanori EMARU*
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Abstract

In field crop farming, weed control is a critical task that significantly impacts the yield and quality of
crops. However, it also places a heavy burden on farmers. Particularly in herbal and organic farming, the
use of herbicides is strictly limited, necessitating manual weeding between plants (Intra-row). Given the
recent significant decline in the agricultural workforce in Japan, the mechanization and automation of
intra-row weeding are pressing 1ssues. In this study, we developed a small intra-row weeding robot. The
robot captures images of the field using a camera mounted on its body and distinguishes between weeds
and crops by applying deep learning to these images. The robot then removes the intra-row weeds using
a manipulator. We utilized Mask R-CNN for deep learning and optimized the binarization threshold to
enhance the accuracy of crop and weed identification. The end of the weeding manipulator is equipped
with a pair of belt-type grippers, which rotate in opposite directions to pinch and pull out the weeds. To
verify the robot’ s performance, we conducted an indoor weeding experiment using simulated ridges. It
was confirmed that the robot can move along the ridge while recognizing crops and stopping to weed when

weeds are detected.

KEY-WORDS : Agricultural Robot, Intra-row Weeding, Deep Learning, Image Recognition, Pull-out Weeding
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HEY RETE
AR BRI PR B O B



i AR SIS TR S No323

1. FC®HIC

MfEEREICB VT, BREMEEEV OGRS MEICEZ K
WHEAHGZ ZERESFETH LY, L L, IFEOEERE
AAOHDREFELL, BREEEEEEEICE > TREBAM
L1585 TW B, REEEIZRTHNC & (LM 1 RE &
BRTRE 7s & CMERT A MR IC BRI 4 A IR I KBl h
B, —fEHICIE, T—ART LAY -1 EDORHDEMFEEE
M O T emICREREZHG T 5, &5\ I3REEE %
WMotz r 57 5 - Tl MEMmosoc s, K
1 28 OHMEFIAZYIBIRNICRTIL, AT O BRI 75 7k
M (EEEoo &, K121 DA MEH]Zi
TEEV-HENELND T ENE L, T, b5 55—
DT UNA VIS E ORI v R T a0 FEERE Y R T A h
FEHALE N TED, ThoORIEERER VS C & ThE
TR0 BHRBHEh>o b %,

g, ERREE DMK - BSRRL T & T 3 BRE A0
HHADE L CHIRENTWAE & s, MR TiERE <k
BT W T YR S BREL 21T © MEES D 5o AR L 72 &
AR OMREICBEIL TR NS5 27 4 =itk BT A 2=y b
P L ORRERESR S &, Bk~ S FEFH OB < 2> S BHTE
MRE N TV 259, FREIOBREIC D 0 T IRHIR i RE 72 B
F1EEAEEE LI O, NS X > TR OBRE A A
REZSHEPR B EAE T 205, (EVIZS2 T 10 7o O o %
BB UIEETH - 120, (EEEOREEREST 2 2 &M
TERWEEOREN D B, TD1, 15 DOREHIHIT
HATEBRMEY OB T BB OBREZ AT TIT-THD,
ZOEMHABRFEI KD 5N TV B,

ZIT, FEOEAROMEE CRE S /N OREREREL
oKy FEBFELTVAD, KoKy MiE, AEICHD 1T
teh A S ERWT DS EEERE L, BUE L g E
fE¥BE#MAT 5 ETHEEEDEHRIL, 5l&HkEX
DEREEME 2 O TR O MR A BRE G 5, FEEEEICE
Mask R-CNN ® #H W7z, —fEfb L 2 WEzihE o FiET

H(F5)

: Eem
e

X1 ([35AOEMESHKEORER R

R b d 3 2 Eic kb, (EVIEHMEEE &3R04 2 Ao i
REOT%E TR TS HE I ENTEI, £, TEROBRERE
WTEThoMEDIRERET 2 E3RETHD, HED
FHIC L > CRESNBrOHET 2020, ZO1Kk
W, BRES B ERS T DI REE AR LT 5 C
EMEE LW, 2ITEROERy MIlE, v=EalL—%—0
TNV AR Yy Fx 7 20 4 —%HEL, Az v Fx
7 x5 — CHEARAIAL, Bl IRV THRET B A%
B L 7o

BASE L 7o BEREIBRE 0 K o b OPERERREE D 7o 0,  (5fEEHA % (i
U BNERREIT - 1ckE R, TEMZ2E# L CABETT 5
T&, SOICHE ORI ERENTIRETH B E AR L
DTHET 5,

2. BARELU/NEKERKREDRY b

BHFE L7co Ry b OABIAX 212, $ /38 eEE 1 ITRT,
Koy biF, —AROMEHEVCTETT S EA2MELN
o AREmHEo Ry P THb, KEE, 7TLrITLr—s%
Houcilkash s, BCROMFIZIECT Ly Fig (&
LOHEGOIERE) A HT 5 EHMARETDH 5,

B, R 2 WX, Al 2 fRSEXE ) D75 ViR
& ->THD, Ml OIcAA ORI 4 D€ —
Y — TEREd 2, BREIEHDE— 5 — & 4D v 1 Y IZHE
MFEABE (K3) ffibhzboThh, €= —(3DL-
550C (12VEREDCE — & —), iR ¥ 7 hi3102:1CTdh %
X 4), #Emc3iibaznTn2fldFooy—FKE—% —
(KRS-9004HV ICS « drighlF ki) 2O 1 THh 5,

AR, 50CRd £HICa Ry b OFIHHOICHGE
fEARGBA » 7 &, HHREHLICEBREHRGBY * 7 2 &
(RealSense D435 « Intelth®) % M Z IO FFTHY,
e L s % E D OiRET .5 70, REHO~v=E 2 L —
% —, ROS (Robot Operating System) Z &k L 7 HilfH
PC, <4 7 v (Arduino Mega) %¥##kL T 3,

#iERPC |

X2 BFELIKREORy bOSER



®1 BARLIKREORy bOFET

THH i L
w7 IU—FFET) 35.0 kg
PIEX 2R X 25 1060 X980 1300  mm
hLy RiE 600-1010 mm
A — L _R— & 700 mm

4 EXENEBDODCE—% —

X3 RERAZEARE

BREMRDAS 3 A

EITAE ﬁ

K5 HASORYMITLEE

Ao Ry bOFIHRER 6 1CRT . HUBHEM A A 5 IEHIC
BREL CTETT 200 MBERET 520D bDTHD,
PREH T A 503, T & L CRRERICHE DM ZRET 5 7C
DICHWONE, TNEDH 2 TG A FHPCICH D A
&, RETHHT 2 REFEHTFELEMAT S5 ETlEM &M
EHOFRIR, 1E0) L MEDEDF R EZITS, Au Ry bid
WOERER 7 4 5 g ClEF 23834 2 & & Tiicin > TH
BT, MEAERET 2 Lo TEIET 5, IS
IRBBERETEIC O VT, 4 BTN REBERET VT Y
XLz, RIS A A 5 5 & 0 MR o B2 5

| mERmrxs || BEEHxS |
(temzm | wemm | | menm |

l v
(remmgsts | | memEE |

Pure-pursuit = Lem
PR BIEES
Arduino Mega = l/VS’
¥t l—5—

v PUBER 41

‘ SREHIA & v
AR 5w )~

X6 BREORy FOHERIAT7TISA

JLigE AR AT TR TS No323

L, filkhhov=tar -y -BLrPz vy Fz7=74—
Mo phl &R EABREHEEE O TREEZITH>, KAv=
Eal—y—ofilfis Lo, HRehi - fftigo s~ 2
v (Arduino Mega) AW TiT- 72,

T=Eal—% -0, — o Mkoz v R
T2y —EFKEL, INLONV AR WSS EIC AR
SHEB I ETHEER SRV TRET 5, ARG OZEM
oW, HE TN,

7585, AFIETHW 72RealSense D43513 % 7 L 4 K D ZE
FEA A5 ThBVAPITREEEREMFHL TV, Z
D1z, —HEHB BB ORGBY # 7 TbANE TIRES
LN FIL GRS TRETH B,

3. M LHMEDREANFERICONT

Ko Ry b IFEBEEE RO CRGBE &0 S (EY) &
EAFB T 5, AETEEREYEEOFEE L TMask
R-CNNZ%#H L 7o Mask R-CNNiZ, L & WiE (1L
LEWlE) Z%E L TR EMEEXRIT 2708, KTl
WEOFEY b L & WEE LT 5 T & TIEY LM
FOFBIREESD TV S, b AF0RE Ty L2
AT EABEE LS RA2R TI1I0Rd, ERDHEBIEEE, T
KIDTEEETH %o aklfE T TR & 3R & A7 fEI I
CPHbN, MR &AL B e BTt~ 2 7 a5, Wi
DHRAEFDICH B b 2 FRELEDLDRTHEYE LTIEL
CHAlENTWA T L, ZOfho/NS WHERERTHbN
THE L LTIELLERBIEN TV B T Ehbh s,

KEBIUN N L FZET, (FEHESE 2R L kR %
2, Iz nThmd, MEYEHEE &GN 5 ik
DOERIZ, K& :10.7% ~hAF 51%EB->THD, HHic
KETEFmDTEY,, TOERNBEVEWVS T &R - TE

g W

X7 e EHEEDHRBG
(EE: #AER TR : TER)



i AR SIS TR S No323

£2 KERSTOEYEHEDOHHZE

EW) EHEE  MEEL & HEE
EEOEY 772 % 0.7 %
BRSO 22.8% 99.3 %

K3 NIFLAFIFSETOEYEHEDHRE

R L HEE MER L HEE
ERRDO/EY 79.0 % 5.1 %
ESY ) 21.0 % 94.9 %

PIERE T 5 &0 S B bkl 5N & 3 R 2RI fERRIEDVD 15
WFLEB-TWBEEFA %,

4, MBREETTZIITU XA

o Ry kAR > CHBIICETSE 2 2 E2F 2
&, HOoDUDIM—A—ADGNSSHEEZFH il L T8
X, TNODOMHEL b EIco Ry M EETEIEE LRI
DO OFEMAITRBVEER 5, £ I TAUIETE, o
Ry METHICEO [ 724 2 5 g & FiTECl~ oY) &
HOHAFEE O TEYM 2K L, Pure-pursuit” Vv =
)R L0 ZHWTEtIROABEEPES 5 T & T]ICIH -
ToRy BTS2 TEERM LI, AETE, Pure-
pursuit 7 )V I XA DO WTHIIAT B,

Pure-pursuit7 v I X A ZHEH O HELEIES ST b
WHsha7 VT ) XAaThh, ERFTHICHESEZEEL,
Z O BRI U CHEEPRR—E THIE T & 5 & 5 I fem
T 5, X 8 1< B & iglolduiads X O O BfR %=
R HESAMHERFIAICH Y, ®in X odusH
EEROMOEEEZL, HEDO TR E HERO T HE Ly
45, EhPEERIRATESN S,

R= L
2siny

HELRIS[E A 5 7123, FERlvuii st U Chiltn ()
MERE S A 2 0 BB H B, TD 2, FilmD M,
RGO L E RO TPLOHEE (R4 —v~x—=2) ZWwEL
7eBpiz, klckasnd,

B ¢
L > BRI
R
w
P
LW . IR
HemeL Ll
X8 feEElAFiEBRESS K UEMNE DR

) _w
an¢ = R

2W sin
¢ =tan~?! L2

AT, HERZBGT D 5K &5 OIEY) O i EERE
E L7,

ATNaY XAEFANT, BEIcBLWTa Ry P EETE
ik TA, B> Te Ry NAEHBTETS 2T
BTl L, AR—EHRETHEA STV A EMNLE
BARRETRIITWVD XS BRIKERTW, 1FUERETE
FREALDVTETT 2580 H - 72, AHEITOVLTH,
HiEs %2 Bk - 7288 3 2 N E TOETI) &7/ 10) %
WETZREDT VT ) X LDWMEP, HiljO EEN 2 HEE
T3 72D DGNSSOAINN IS HH 75 & CRIIEEE E 2 5,

b. 5IZREARERBORMRE

o Ry b OMREEETSEXK 9I1TRT, BEEEEv =2
Fal—4F—EZ0%coffdtccy KT 727 4 —H
Lo TWb, v=Fal—%—Fv )7Ly vrMo=
= 2 E a2 L — % — Tinkerkit Braccio (Arduino.orgfi) %
WAL, #fCTRERON i, 2y Fx7 275 -1
3 2HODCE— Y —DHEINTBY, TNTNLDE—F —
DBHHEEN L TEAD NIV P2 R#T S, €—5 —RELIC
WHENCEEd 3 & HITE > TED, b &~v b DfEic
MG ZAATH SR A LB -T0E, TV Fx
7208 —DFIERAIITRT, Ax=EalL—5—BLU
IYNIT7 229 —OFMOVTEHEY bBBL TV
P = A AT

REEHEEOBFICH /2, HEEL S D ITHE
BAEMEL 2o HTPERYO L = EWNFEMY O~ 3~
I L CRI &k E TRIERR % 1T - oo BIEDOHT 2 XK10
IZRd, HEICE=— Vit ZfED I, 74 v 2N LTy
ZN7 5 =24 =Y (DSV-50N « IMADA##ED) ZHWwT
Ml IR A RV B ORRKWEZNEL, 51X
WEIE U, BERREEZRIB X UKI2IZRT, HIE
REID20cmPl FOMEZWRE L TIT-7eds, TDHD
BEEHEAOLTY v 7ItBW\WT, EBEDRE TR

K9 vZEalL—4%—BLUTVRTIT 75 —DHE

_4_



R4 TURTTIV5—DHET

HH BhE B
g, 100 mm
RS 90 mm
AT 90 mm
~L Mg 17 mm

15.0
z o ®
R 10.0 o—%e e |
L 8o
™ )
# 5.0
g ° o
ﬂ 0.0
10 20

ETDOXREE [cm]
K11 ETDOXREZZL5IZHRENOBFRAEDER

15.0
e
z 10.0 S o
Hu [
08 so SRt
\ﬂ le)
0.0
0 10 20

J\ORDAREE [em]
K12 NIXROKREZILF[ZHREZNOBEFRAEDHER

10ecmZB A AHNICBREZITS T &b - 7o, K11, 12%
HBE, REIDVIOmPI FOESG, ex e naxsblics
BURNLUTONTH &K I ENTETWE I Ehbh
b, DI, AWMETHAET L2z Fx 7275 —D5[&
RENOHEMIIONE Ui, 3, MREOHME LIS 2
M7 A EAA Y A7 bR ZIT-THBD, 1
51Z2WTH10emll T T, BESNLIT O/ Thl &tk &n]
HETH - 7,

Wi, BRELET Yy F2 722 9 —05|&IKENENEL
7oo MIBICMIEDEFERT. 7 4 — 27 — V& ERICH
E L, EALASmmoibih EEICHY) o—biz 7 + —
2=V ok, b —WERMELL VY FZ T
77 —DHNCEEAAA, T VT A0S THRE A

JLigE AR AT TR TS No323

AERA

S 100mm

|
........... oME =T

X13 HEBREO5| EHENAEDOHKF

gloik-t, B A2 ES %, 15mm, 3lmm, 45mm,
59mmIC A A CTHI &K S &I L 2/ REKIUTR T, &
FRg XK ESBNISHL, WTFhoRBHFESICBLTS
FlEfkE A KIBITER->TWE T xR LI, 2T
NNVPDF VY aF—RFEL, HERSIALEEZOMmD
53/mmickfid s Ty N7 =7 % =%/ YL
too L LIz Y F27 22 4 =D XIS DERE L 2
fERR, 512X /7135.39N (5 Mo FHafE, fEHERZE1.19N)
L7,

AR v Fx7 275 —-%2FHb, exzoq| Skt
ITo 70 MEEHUED ST Z KT IBA AT, B L < I3E
MHEENTLE > a2 R E Lic, lBROKER, 29480
MEE T U CRRIDEUR I8 AR S 0, BRI 1362.1% TH - 7o,
LENTLEOERE LT, MOELS, FIEk< INchs
FAMIHZ S w EHEI S N, 2Dk, SkIREISK
LN DL KOBMIRE SHlAGDE S T EBRET LIz,

BI15I 5| &4\ 7o MR ORI & Rl %o~ 9o B IhfF T
1E, HEEAMR LG ZIKT TV BRETDS, KR T IR AR
LENTOLLHETABIE T 5,

6. MEREMERDEIER
FEICFI5 e R L 7 BRIE (BR0) 2R3 L, BAYEL <

PR R o b OYEREREERERZ 1T - 7o
25

)
o
@

=

w
o
@

5lE=thED [N]
o

—— UBRBIERES —
| |

15 30 45 60
HUEECIRENSHBRA RS [mm)]
X 14 HEBRHEOS|EHREHAEHER

Béé‘ntmé
-
X156 BlZkZ=DOKRINAI () LKEH (R




i AR SIS TR S No323

B 2 X161 R 3o 180.6m, £ &X1.2mFeE o Mk ic =
o+ 28, HE e FS L 7o, Bt i< 30emfifE ©
NBAE (MR AL fclfbE o a N G AREL 2o
b2 A 7o

FEROB T2 KITICRT, MABC LI aRy b AREL
AT EBAG S B 7R, RO —HOBREHE2 R L 7o

(1) wvXy FFRTHOH A 5 TYEW 5 L TiisBREE
TU, MEEANT 2 & 20T/,

2 oRy bEHROH A5 THEOREEKRTT S &,
v =Fal— ¥ —SEiRAMED FEABE S,

8 mXy bEZ VY FZ 7227 —DN)V b &l
MR A A AL E RO 72,

(4) Ry PEw=Fal—F—ABMNL, HEipkc

ETVB T EEMET B &, WUSBREL 72ET %2 B
L7
AFERED, (EVEHEOFHAE E o Ry + OETR, 5l
Sk EHABREILO KIMMIH S S 1, —HOBREHENFE T
ETWVWB I EAMR LI,

7. EBHYIC

KK T, HREDORFZHEMAL « BEMLd 2 oo icik)E
FRICK - THELEMZHEI L, HE D A % E IR I R
ToroHRy PERELL, vy PEEICIO ST XS
WKk - T hAm oiliatioe L, HUS L cligIcagyss %6
etk MR LY E@AInRETH 5 T & 2R L
FooFto, WMDYy Rz 7279 —dbw=al—%—

17 EEBROKTF
(T=Eab—5 -0 HE LEAEE L 2B

D515 55| 2 EKBREEEEHO T, HREOHED A %%
RINCREARET H 5 T & 2R L 1o

S%RIIFERD BB TOMRRRETS & & bi, F#BERE
Dfa) b &, BREMEEES O MR IC & 5 REEE O EE2TTV,
FERbEHIES,

SE XM

1) T.J. Monaco, A. S. Grayson et al. : “Influence of Four
Weed Species on the Growth, Yield, and Quality of
Direct-Seeded Tomatoes (Lycopersicon esculentum)”,
Weed Science, vol.29, no.4, pp.394-397, (1981).

2) T. Heisel, C. Andreasen, and S. Christensen :

“Sugarbeet yield response to competition from

Sinapis arvensis or Lolium perenne growing at three

different distances from the beet and removed at

various times during early growth”, Weed Research,

vol.42, no.5, pp.406-413, (2002)

F5H Al BEEME < K e fl [0 R BR

ToT v — FEAEL BERWK vol.64-

Supplement, pp.57-58, (2002)

“Agricultural Labor Force Statistics”, Ministry of

3)

A==
?‘éwbv

4)
Agriculture, Forestry and Fisheries,
https://www.maff.go.jp/j/tokei/sithyo/data/08.
html (accessed Aug.4, 2023).

- BMEERINR G EMB R E R v
g — L [HAEMOEMMBRE s =2 7 v~8 v VY, b
vE, kv Fa v~ (2020

W R THER BT & 2 MERB bR ] HES L,
vol.23-No.2, pp.49-54, (1978).

SRR —« LH UT e dERRIR - il o [ g E I X
BRI DL S BREFEE 2 WA 72 o Xy b OB,
ORF 47 R« A A o=y RFEESHHEE
pp.1A1-107-, (2022)

He, K., Gkioxari, G., Dollar, P. et al. : "Mask
R-CNN”, IEEE International Conference on
Computer Vision (ICCV), pp.2980-2988, (2017)
AL - H T NS - fth TS Ic BT
2 fAlE R O RFRE ) [ 2 B 5 BE o B LTk
DZE], FRMEFNABEE YRR T A4 YT T
L — v a VESPEE S TR, pp.426-431, (2021)
Coulter, R. : "Implementation of the Pure Pursuit
Path Tracking Algorithm”, DTIC document, (1992).
TH T REIE e N - TR E R R
BT 2007 ) v "—FFBLIPv=EaL -1l
0, Sw2mEFMEBRETESE YR T ALY T T L —
v a VESPYEE S TR, pp.939-944, (2021)

5)

6)

7)

8)

9)

10)

1D



JLigE AR AT TR TS No323

PUBIRYEIR B v R > b DFFE
Prige b, Wi B, AN JE—
Development of a Quadruped Robot for Conveyance Assistance

Soki ITO, Takafumi URAIKE, Koichi IMAOKA
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Abstract

While carriages and handcarts are used to transport heavy loads, they are difficult to use on uneven
terrain with many steps and steep inclines, placing a heavy burden on the operator. In contrast, quadruped
robots which have been put to practical use in recent years, are expected to be utilized on uneven terrain
because of their superior treading ability. However, they cannot be used for conveyance work as easily as
carriages, so carriages and handcarts cannot be simply replaced by quadruped robots in conveyance work.

In this study, we developed a prototype of a small quadruped robot and control technology for the
purpose of using it as a conveyance assistance by making it as easy to operate as a carriages and
handcarts. As a result of operation verification using the simulation and actual prototype, it was
confirmed that the robot can be moved in any direction by performing simple operations such as pushing
and pulling on the quadruped robot.

KEY-WORDS : Quadruped Robot, Simulation, Conveyance Assistance
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Development of a Support System for Remote Switch Operation with Robots
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Abstract

Automation of work using robots is one way to counter the labor shortage, which is becoming
increasingly serious in Japan. However, when a robot is operated remotely through camera footage, even
simple tasks such as pressing a switch are hard to perform because it is difficult to estimate the distance
or requires training the operation.

In this research, we developed a support system for remote operation that allows users to intuitively
operate switches on the equipment from a remote location using robots. The developed system consists
of a technology for generating switch operation actions by a robot and a user interface. We verified the
system by operating a collaborative robot using the developed system and confirmed that it was possible

to operate push buttons, rocker switches, and emergency stop buttons.

KEY-WORDS : Robot vision, 3D Point cloud analysis, Object detection, Robotic manipulation
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Development of Fiber-reinforced Composite Materials using Biomass-derived

Nanofiber Sheet

Shuichiro SENO, Masaaki HOSOKAWA, Shinji TSUCHIDA,
Hiroshi KANI, Masamitsu YOSHIDA, Tohru YAMAGISHI
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Abstract

Biomass nanofibers (BNF) , which are made by nano-fibrillating cellulose and chitin, are attracting
attention as a new lightweight and high-strength biomass material. As a society in which materials made
from biomass resources required, we aimed to develop lightweight and high-strength composite materials
using biomass resources, and developed a laminated composite material consisting of nanosheets in which
BNF forms a pseudo-continuous structure and thermoplastic resin. As a result of various investigations
into pressing conditions and lamination configurations, we were able to develop a material equivalent to
glass mat fiber-reinforced resin in some mechanical properties. But further improvement will be required

for use as a structural material.

KEY-WORDS : Biomass nanofiber, Sheet, Lamination, Composite
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Research on Evaluation Methods for Stress Corrosion Cracking of
Stainless Steel

Koji ITABASHI, Takashi SAKAMURA, Yohei SAKURABA,
Kiyoshi IINO, Yoshio NAKAJIMA, Ryota UETAKE,
Masamichi MITO, Yasuki MIYAKOSHI
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A =274 PRRAT LRI, BEREE N TylRINIA D 2 RS SIGNEREEN (SCCO) A
HULATEDH B, YT R T v L 2BFOENICBET 2HENZTEONE T E0H D, EHNFARTDOSCC
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Abstract

Stress corrosion cracking (SCC) can occur in austenitic stainless steels when tensile stresses are
continually applied in a corrosive environment. We sometimes receive inquiries about cracks in stainless
steel products, and there 1s a need for SCC diagnosis before cracking occurs and inspection methods that
do not rely on visual observation that requires skill. Therefore, various experiments were conducted by
combining the JIS G 0576 stress corrosion cracking test method for austenitic stainless steel with stress
measurement using X-ray diffraction, which can non-destructively measure tensile stress loss due to
cracking. As a result, for austenitic stainless steels, the occurrence and evolution of SCC can be estimated
in the JIS test, and in the exposure test, the difference in stress reduction rate between the untreated
material of SUS304 and the heat-treated material can be detected. It was found that the visual observation
of SCC generation and evolution can be supplemented from the viewpoint of stress, and it can be applied to

the evaluation of actual products.

KEY-WORDS : Austenitic stainless steel, Stress corrosion cracking, Stress measurement
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Hokkaido Natural Product Biorefinery using Catalytic Reactions

Hisaki KONDOH, Keiichiro MATSUSHIMA, Seiichiro YOSHIDA, Yuta OGAWA
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Abstract

Hokkaido 1s a region rich in natural resources, and the development of biorefinery technologies utilizing
these underutilized and low-utilized resources is highly anticipated. The conversion of agricultural,
forestry, and marine biomass into high value-added chemicals was investigated using catalytic reactions.
Specifically, the researchers focused on lysine, glucose, and glutamic acid and investigated processes for
producing chemical products from each compound that can be used as raw materials for bioplastics and
other products. The characteristics of metal oxides, which are stable in superheated water and possess
properties such as solid acid-base and bifunctionality, were evaluated using single metal oxides, composite
metal oxides, and naturally derived inorganic materials as catalysts. This study reports on the effects
of various reaction conditions, focusing on the types of catalysts used in the conversion reactions of

substances derived from agricultural, forestry, and marine products.

KEY-WORDS : Biorefinery, Catalytic reaction, Metal oxides, Natural unused resources, Carbon Circular Society
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Development of Warp Restraining Technology in Punching Process
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Abstract

Punch presses, which use general-purpose dies to make holes of various shapes and sizes, are prone to
warping in the processed product, which makes it impossible to meet the required quality. In addition,
1ssues include the need to stop processing due to collisions between the punching press and the processed
product, and increased costs due to warping correction in post-processing.

In this study, the goal is to start processing under conditions that cause minimal warping, and then
suppress warping by changing the processing conditions during processing according to the actual
warping. To achieve this, a method was developed to estimate warping during processing using loT-based
dies and acquired data, a simulation technology compatible with multiple hole processing and a processing
condition deriving technology using this, and a processing condition correction technology according
to warping during processing. The effectiveness of the method was verified using a processing system

equipped with these functions.

KEY-WORDS : Punching, Punch Press, Warping, Simulation, IoT
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Research on 3DCG Reproduction of Food-related Objects Movements

Seiki YASUDA, Kofuyu INNAMI, Kyoko OOKUBO, Tomohito TAKAGI
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Abstract

Sales of Hokkaido-produced foods have declined significantly due to the spread of infectious diseases
and foreign import restrictions on Japanese-produced foods, and food manufacturing companies in
Hokkaido are looking to strengthen online sales as a countermeasure. In online sales, images and videos
content that instantly impress consumers with products are important. On the other hand, in recent
years, 3DCG technology rapidly advanced and become popular, and the technology is being applied to food
1mages and videos such as advertisements. However, in order to create food CG that consumers do not feel
uncomfortable with, or that leave a positive impression on consumers, it is necessary to readjust many
parameters over and over again, and through trial and error.

In this research, we focused on confectionery, which is one of the widely known Hokkaido foods, and
focused on two types of movements of objects such as liquids that are often used in advertisements, etc.,
and whose movements are difficult to control. We investigated the physical quantities related to these,
and based on them we developed and created a program and parameter presets that can reproduce the
movement of the object using the physical simulation function of 3DCG software. We also conducted a
web questionnaire to evaluate the reproducibility of object movements in CG created using the developed
program and created presets. We also conducted a web questionnaire to evaluate the reproducibility of the
movement of CG objects created using these tools, and the result of the average score on the survey was
about 4 out of 5, which was generally high.

KEY-WORDS : 3DCG, Food, Physical quantities, Simulation
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xR 1 TINET1.712%39 3 BEBTY — L OBERER
EV2-LE FiE R oiER
BY AEYER  Null R EIES TS KfER Bad Cannot 7H¥—%  Abduction _
Krah EBR 288 ER KA footprint star aviER case B
Infer
net 1 1 - 1 1 2 - 1 1 8
netdev 2 - - - - - - - - 2
netinet 5 1 - 3 - 2 - 3 - 14
netinet6 9 1 - 9 10 3 4 38
tep 14 - 1 3 4 1 - 1 28
2t 31 3 1 16 5 15 7 6 90
Clang Static Analyzer
netdev - - - - 1 - - - - 1
netinet - - 1 - - - - - - 1
tcp - - 1 _ 4 - - _ - 5
2t 2 5 7
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h7ga40 commented on Oct 10, 2021

IPVADARP 7 BL-A(CIPve-T AT IE— LTS
Fuzzinglc D&t

/* Ethernet ARP Ny A ERET %, */
memcpy (et_arph->thost, et_arph->shost, ETHER_ADDR_LEN);
memcpy (et_arph->shost, ifaddr->1laddr, ETHER_ADDR_LEN);
- ZEER] memcpy(et_arph->tproto, (uint8 t*)&et_arph->sproto, sizeof(T_IN_ADDR));
+ ZEE 1% memcpy(et_arph->tproto, (uint8_t*)&et_arph->sproto, IPV4_ADDR_LEN);
ahtonl(et_arph->sproto, taddr);

1 #&REICHIN U TINETBERIBESS M D 51

memcpy (et _arph->tproto, (uint8_tx)&et _arph->sproto

234
| BUFFER_OVERRUN_L3 Offset added: 16 Size: [0, +0a] ]

235 ahtonl (et _arph->sproto, taddr); 113
236

237 /% Ethernet ARP ~ .y HEET L. #/
238 arph->opcode = htons (ARPOP_REPLY); I_12
239

240 /% Ethernet ~- HEEET H. #/

231 /% Ethernet ARP ~.y ¥ EHMET L. #/
232 mencpy (et _arph->thost, et _arph-»shost, ETHER_ADDR_
233 memcpy (et _arph->shost, ifaddr->1laddr, ETHER_ADDR_
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infer 3UnixIREEMIFCEFHE 7w 7 7 2L T, DX
I MEREZE L IITIHIG LT 5,

EHECS 1 75 Y

=72 € ) OMER, B (malloc, free%s)
FEBUNIXY —E R 3T — b
pthread API
NS DRTHEREI, infery — LV ONERICEIEFEL T 2
DTREL, IR 7T e 7 5 4 L UCEHE TR i
EFNEMNET S ETEBESATV S,

313, fEAECS 4 75 ) ICEEN SmemepydEo €57
Nitlh 2R EH L2 b D TH %o memepyFAK DI % EE W (3,
A RS2 HsINEEnDF -5 %23 -3 55D TH
M, COEFNVFT OIS LELTOF -5 3 E—#E%
L boTirEV, £DRD DI, memepyPIHE T
I ORTRIR D7 v 75 L 035F 5 NEEMAEHRE LT
WL TV A,

® KA vHgl, 20, IELLEIDYTOENIAEY FH
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o Exn?, sl, 2t dx T MHKOESZ/A LWV
&

T FMHICHB L CW 3 required allocated array,
INFER_EXTRUDE_CONDITION#% (3 infer 338Gk 9~ % F5 5k
BEicho, fitth— v vy LOROEFEROZIELICHO S
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O LISEFH € 7V ORIEETT - 720

HHlE L Tloc_cpu(), unl cpu() #—EZRIT—=LDEF
MEic>WTEIHT 2, ChoDY —ERIT—VIE YR T
LARRED—2TH 2CPUB v 7 IKENDER K URIRZE 1T
5o VAT LIPCPUB v 7 IRETH M1 —E D — &
23— VOROH LR Eh 5, FlAIEX 4 TECPUB v
JIRRETF ¢ 2%y FEEL dis_dspOZFIH L TV 55, C
NIEAREBIFOH L TH O, FEREITE RNkt LEIE
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void task1() {
loc_cpu(); //CPU &~ 7 IRTEIZIER
dis_dsp(); // T 4 A8y FEEIE (REFOHH L)
unl_cpu(); } // CPU 1 v 27 IREED AR

K4 CPUOw ZRENSOAREY—ERI—I/EHL

void* memcpy(void* s, const void* s2, size tn) {

int size sl;

int size s2;

__require_allocated array(sl);

size sl = __ get array length(sl);

__require_allocated array(s2);

size s2=__ get array length(s2);

INFER_EXCLUDE_CONDITION((n < 0) || (n > size_s1) ||
(n>size s2));

return sl; }

typedef struct {
int loc_cpu;
} itron_kernel state t;

static itron_kernel state tkernel = {0 };

ER _ unl cpu(itron kernel state t* s){
s->loc_cpu=0;
return E OK; }

#define unl_cpu() _ unl cpu(&kernel)

ER  loc cpu(itron kernel state t *s){
s->loc_cpu=1;
return E_OK; }

#define loc_cpu() _ loc cpu(&kernel)

ER_dis_dsp(itron_kernel state t*s){
INFER_EXCLUDE CONDITION MSG
(((s)->loc_cpu==1),

"dis_dsp() is called on cpu-lock state.");
ERret=__infer nondet int();
if (ret) {
__infer itron_ena dsp_state = 0;

reun E OK; } }

B3 inferlc&ENnBmemepy O BBOEFIL

4.2 uITRON¥ — E 23— ILISTEMEEDR
inferki#E D € 7L EH & RO T, wITRONZ D
ABOST & 5TOPPERS/ASP#A — % VD% — £ 2 7 — JUIT

5 loc_cputr—ERXRTI—ILDEFIVE

ZDEH [HBIRFEITB VT, 1] & DFEEEE 4 3
EWH oy — ok FinferfiEE F LT HVOLNTE
D, TNS6%E2LELE LTS DEFMEEIT- T,
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Found 1 source file to analyze in
/home/hori/Projects/sa-samples/model/
Test2.c:94 error: Dis Dsp is called on cpu-lock state.
Detected at line 89,  column 1.
91. loc cpu(); / CPU & v 7 IKREIZIER
92. dis_dsp(); // T A Ay FEEE (RIEFFOM L)
93. unl_cpu(); / CPU 17 v 7 IREE A fR %
94.}
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