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Fig.1 Overview and constructure of control board.

FoTELT, BBETICENEFNLD X 7 F R E
ERHETOLERNDD. B, HERKETREL
DEED/N—F AL X7 NG & OEfIZ LD
— X AEEEZH T, N— R ARSLLE R &
EZBLTE1.00mm & L7-.

L TWwWdeRry Mk, 2o RERIZ
CCD B AT Z¥FLTEBY, HLEIZIG U CHl
WERGE & 5. 7 PARALERETIE, aRy
FoNYy REBEBKRBHO FHERET DHZDIC
Fig2(a) i "9 &M TH 7 vaB T2 L

IS1-21:218



. ZoOXoREETCHELONTLEBIZELY ¥ 7 b
TN EZRMT 5720, UTO XS FlELEER
L72[2]. 7#8, Fig2(b)® X H 2 7 b RITx L
THROW TR WHIEmZ 4 7 NEBELIEWY, ¥ 7 b
ROMWEE X7 FRE v T LS.
O= v JHH - DU LB - B R AT

Bty U 7o g (Fig.2(c) Ikt LTy Uit %
7w 2 fEfb L7z, =y VORELHEEZIT S
(Fig.2(d)). # 27 bR EBENRB D PR A% L T L
ThELAE~ A7 LIcEBOIFET v D (B AH
) okt U CEE L mAE, HOMEE R L%,
o FERL 7 &2 HIBR 3 5 (Fig.2(e)). Z 2T, 4%
STERLFIFEX 7 PREDWITHX T NETH D F]
RRMENRE L, DoX 7 NEDORL O N —KIZiH
R KE .

@A a7 A

ol n @Ok 1056, i & HOK T O HiE
s, BLOXFEELZ ;& 75, £72, £7 MK
DY > F % Ppixel & T 5. RiF+OHF T, KREQRiHE
& FFD, x; 7 Ppixel B2 @ Mg T A 72k 7 B
NHEETHETTHS. ZoRFREZHMET 572
W, jJEBOELDL x; 3 x;, 0 H P OEKED mP 72
TEEN TWaB XX 1 &R, 22T D E
ERSMTIRTT2EA W,x)ER()THZ 5.
2T, ol X PO 1/8EL, mliEx+mP MNHEED
EhHEZBZBRVWEHHOER T 5. ZOHEA
Win(x)% m» & DG HEMICH W TR TOR T H

s it zboofmzxar & LXQ)IC

%m?é :@z:?ﬁ%k@ﬁ%%ﬁbﬁ%ﬁ
DA NEBEIZHYET 5.
(xi erP—xj)2
mz(x )_eXp 2 (1)
20

n  mMax

Scoreizz ZWim(xj)-sj
j=L m=mMin
@& 7 bR E R

BH U7 Score, NI\ RKDORLAFDELE 1 HODDH
J NEOELETDH. £, TOX T NENL P
FOUEARIZTITNIEMEGXY 7 NELT L. REIC
T D204 7 NEOBELOFRHE X7 FKR
D E L & 5 (Fig.2(f).

LoD XSy s bR iE s e ee o r & FF
MizirTo7=. 27—V FE CKEE20um) X7 b
ZEE, 1.00mm ODAT —VBEIRICHT DLV
N AL E R H D 7 5 @@E%60Eﬁﬁbt.%
DFEFR % Fig3 [T . BRI E O A5
X?—V%%%Kﬂﬁéﬁm&%®%®:&%

(2)

’

Window
NS

Wall

200mm i

Window pitch
- wJ

(a)Imaging condition  (b)Duct window and wall

i A

(c)Input image

(d)Dilated edge image

(e)Masked image

(f)Detected result
2 F U7 FRALE DR FE

Fig.2 Detection of duct window position.
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Fig.3 Evaluation result of detection of
duct window position.
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Fig.6 Detection of screw position using HOG.
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