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On the Detect of Positions of some Simply Shaped Objects using a Personal Image-Processing System

Ryoji Matsui®, Yayoi Yamane®, Tsumoru Ochiai®

and Takakazu Ishimatsu™’®

Apstract

An position and a size can be detected for an simple-shaped object by 2 TV-cameras are

robot-arm. Some images from Z TV-cameras

are processed by an image-processing

atached to an

system (sampling, edge-

detect, image adding, digitalise, thinning and so on). Hough-transform is performed for the image-processed

data and the least square method is applied

direction of each vertical edge for the object from a camera.

some objects can

shaped objects (rectangular and circular pillars)
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In this case,

be calculated. We experimented on the accuracy of position-detect

the o in Hough-transform determines the

Using the above property, the positions of

about some simply

We report the obtained results
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o =x-cos@ +y-siné (4.1)
FIFEELTRHSOEDIIRBZOIKHWVWT
6=0o+i-0st (i=0,1,) (4.2)

BHROBR (x, v) Pp%2RD, >EDED jIKET
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p=potipsr (j=01,-) (4.3)
B U, D ER2VTOHEEOKE WREEERDEB
Hd 2[101] (4 I8 : 0st, pst) .
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y=a+b-x (4. 1)
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x=a+b-y (4.5)
EEETLELTE GRIKEV) . CokE
b=3 (Xi=Xm) (¥1=¥m) / Z (y1~¥m)? (4.6)
a=Xm—b'ym (4.1
THh, R EOoMHEHE» S
8 =tan"! (b) (4.8)
p=a/cos (0) (4.9)
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5. BEE®R
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D& ENASHE/REE(EEy,B2) &£ 5.

a =tan" ' (By/Ex) (5.1)

B =tan"! (Bz/ sqrt (Ex? +Ey? ) ) (5.2)

EF 3L (sqrt: EHIR) , a, BRVYXEOFIFAL
BroBRBIA» S, HxSEAEESA, B8%E x
(AFE) &4 3EERIFEZERE

1) (Ex, By, Ez) FiTBH
2) zWEY o Bl
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Dn= CaCB (Ex—Px) +SaCB (Ey—Py)
+ S8 (Ez—Pz) (5.3)

1./ 1 =Dv/Dn (5.4)
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Qx| =172 {-Sa Ca 0 Px-Ex
[mj {waSﬁ -SaSp CB ] Py-Es
P.-E-

(S:sin, C:cosDHR) (5.5)

Ehy, BREEDOA (&, ) BRKHSH B,
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Table 1 Camera Calibration
x =0
Coordinate |Dv=643,Ex=524 |Dv=650,Ex=528
Qx Qy Qx Qy Qx Qy
15.5 -5.5] 15.3 -4.8 15.4 -4.8
-14.5 5.5 -15.1 4.1 -15.1 4.1
31.5  -9.57 30.9 -9.6 3.1 -9.17
-29.5 9.51-29.9 9.3 -30.0 9.3
15.5 8.51 15.6 8.4 15.17 8.5
-15.5 18.5{-15.3 17.8 -15.4  17.9
15.5 -17.5] 15.1 -17.5 15.2 -17.86
~-14.5 -7.5|-14.8 -8.0 -14.9 -8.1

COBE, oEFoFhBHERINZ0T, MM
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F—4% (BF1, 2TRT) KOVWTODIvERD B}
(Px, Pz : const)

Dv-Ca - (Pyi-Py2)
={Ca-CA+Sa?CB/Ca+SB2%/(Ca-CB)} . (Qx1-Qx2)-
Ex+(Ca -CB (Px1-Qx1-Px2-Qx2)+Sa -CB (Py1-Qx1-Py2-
Qx2)+SB (Pz1-Qx1-Pz2-Qx2)) (5.7)
Wi (C:cos, S:sin) .
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(6. 1)
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O r=m /2-(a -8 cr) (7.4) Xo={c0s@ Lo (x1c0s 8 -y18in6 )+sin6 + (Ex-sinf Lo
Or=n/2-(a+6 cL) (1.5) - Ey-cos@ o)} /(cos6 cosB Lotsin® sinf Lo) (7.8)
tt5E, ZARKOMEBELY o Xy Fdubd S O FHj yo={cos6 (Ex-sin@ Lo-Ey-cos@ ro)- sinB@rLo(xy-
Ty VOMBRIETEZ. x, yERZzOREHE LI cos@ -y1-siné )} /cos(0 -8 Lo) (7.9)
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Fig. 4

Principle for Rectangular

7, EifgOEHT , VB3R, 24084, AL
HETES. COBERVRVI v VIHBREMEITE K
DS [41(Fig. 5). $ROLLERPOFEHARK 6 & BT
$dEERELTHONIEREBRBE » YL OBOBRE
DB/NCILD X ) BELEITS. 6, dERELILLE,
By PORNASLDOKEHER (RFEOR, LA
A5, BFiRCES)

Ori=a-86cri . (1.6)

OLi=a+6 cLy (1.7)
THh, HBEAT v PVHEBEBRI TS bDETHIE,
Exy PREH A SEHBIRIOMNBORENAETH 5.
TRbbxy U1 DEE (x1, v1) BEAFKOBKLD
ERickbvohs, Gy PRERATASGE 2RET
hidxy» Y1 2BIHEK (FiF) SEH A FERICLD
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hWh A SHERET Yy VEEESER (BRLD) &0

At

d2={(Ex-x1)sin@ 2~ (Ey+y1)cos @ L2} /sin(6 -6 2)
(7.10)

Fig.§ Principle for Rectangular

(Incomplete Data)

d 3= {(xo-Ex)sin 8 pa+(By-yo)cos 6 r3) /sin(6 +6 n3s)

(1.11)
EIRBH, E0HAT A, d3D/HAESVH%Ed OYIHE
EF B, JITORBEMETRE, Ty Y- A A THE
BERELEdicXDRDOON B 2/H L 0ERERD 3
Ezxh*h

Aoz x2°8in0 Lotys-cos B Ly—(Ex-sin6 -Ey-cos @) |

(7.12)
Az=|-x3-sin@ rstys-cosf rz - (~Ex-sin6 +Ey-cos6)
I (7.13)
LiszoT, FHEMBE
P =nax(A 2, A3) (7.14)
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Drotd>BHEFRESVWTHE, AikouvTw
KOPOBARKBEVWTERETVRHIESEEZRA X5 5
D&DTable 2.,3.,.4. TH 5. E—HEF—sic>0T
O (HHE) e~ EBROAEAVARERL, TH
(BHE) BRPEFEEHALAAZRLTVWE. H
HoOBE %Table 2., AEDOPRA 2Table 3., Table 4.
iRY.

M3, 40B& ( Table 2) , BESB/NEHRENE
KEDN7EBROADOBELHLEFRBEEA TV S,
MAETRARR S y PRHBETEL, BELEOBE
BPRELRBVBETHVHELTITOBREOHRICHE
EXe2H, A—EHBKOVWTR/NEREMHICL-T
L4ImIBFEBELYRBEIATVE, $Rbb, HEII
LEBEFHESINTVWEDYTHS., D, pDf
OHEGHEEHET 5L E(19.2,-7.5) THo, ERLE
KEB3BEZOREEIBKREL,L B, £/, 1, 10BE
EHOERERLTVS. LdL, BEIKL->THNY
ERICIIHABEVEBGOABIC L 5BELITEHELT
BRI NBLEbE 7. ChRBRICLIZR
TH-T, —BOCBEGLEI L IZBECE ICIHES
ERMbBEEXLEBEHRTH 3.

Table 2 Experiment for Circular Pillar
(under:with LSQ)
R= 16.2 mm
real val. detected wval.
Dist. [6 |Dist. | 6 | R o
1[557.2] 0(559.2]0.1]15.6]|(36,12)
(-10,-34)
2 559.1{0.215.9/(36.3,12.0)
(-9.2,-33.9)
3{507.2| 0]503.4/0.1{15.0](16,-8)
(8, -18)
504.810.1]15.7{(18.3,-7.9)
(8.6,-17.6)

BETR vy YHMECIXTHETS » BEROLE I
XBEEINXLILB. FIL, 2 ( Table 3) TiE, B/
aﬁ&MﬁTMOJMM&EénTma.C®Wu£n
THEIBMENZREZMNA 3 E, o DERME (Dv=650,
Ex=528 DIIA) 3 HABEMRIL(36.9,25. 1,-3.5), ZE LI
HEdThy, GEBEGERMER—FRIC-3ZEE
ABEHENIIIFERmICE B, BERRIBEAELEDS

TR UEESSFEPEIFIERE B 425

W, CoBER@ES A SEEL LI cHRIBEL
HMsmMoffirohTcwdaf, bicfHshOBHTHIE
BMEBEULREABIRETHSD). E-THAS - HWY
EEMEN BRI EECOEY LA B, $3,4
ORTOR/IEREHATRRERIREEINLTVS, &
OFEO T ERTIIERMIZA (42.5,31.4,3.4) T,
D, pOFF IBH2ER-TWEDOTHA7ERDOB O
BERCOBEOBRERHBIRLIVAELIZbDEEZ
TE»PRBFAERSBW, TOLIRANT7ERICBWT
BEOREKBILINBETR/NIEBRERHHT 2
CERIVIHEBELBOT ENBTEEILICNS,
Flhp OfEOBVH COBREHEMBRIEICHEET I
HRBE, —HOp BEHRE»S1F - EH1IEL 3
BEaWiml BEOEBRHBESEL, —HOELD
o MEFRIIEZT IRERT B L 2mIEFOBER
HU, EEOEBDOp BHHEICIRIE 2 & #93 [an]RE
OEBREBENELS. Lhl, BROAEOERC, 0
YA+ IEOMERET2HSTIhIEIEREDS50T

HIGOBRERSL D ELTERBLTEB»REN STV,

i/, 3Kz » VORGFHMDOx . PHBEREIIC &
SPTRRIIBIESHY, TOBRASRIBMEIERELHE
T35, HENEBE2T 2 i) ATHESHEATS
30T, EBERCOEIBYr—z2ikdbTnkEEIV
(Table d) . AR TH 2 HERUBIc I D EST 2E
ERERADE, Bre—-HNcRHEBZRBSICX
STHREMMT 2IE6H50TALEOVEIRLOIHBREN
BERTHARBREKRES T >TVR Y,

Table 3 Experiment for Rectangular

(under:with LSQ)

Rectangular Width= 38.8 mm

real val. detected wval.
Dist| 6 |Dist. | 6 |Wid.| o

1| 521( 0(518.7]0.4(36.5](40,26,-2)
(6,-22, -36)

2 519.4]0.5/38.3((40.6,27.4,-0.9)
(6.8,-21.5,-34.5)

3| 541) 0]539.9(0.0{37.6}(42, 30, 4)
(-4,-32, -44)

4 541.2(0.1(39.7{(42.8,32.0,3.9)
(-2.4,-31.5,-42.7)

KERERE 540 (mm)ic R L CBOREBER 3B ICIR
ERUBEILLIZBELNTZROBICLEF¥ G &

SFpk 8 43 A
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BB EI1/500~1/2008FE B 5biFTHS. Ch
SOBERISI/NELALVE 2T}, BHLEBIK X
BEECEHBG/OBE/MILICLABELRTE L EELN
Bhid s, vRbs, BBEMEB Y X 7 AOREBE
AT LTI o SNMBRENMNEBELR Y, BE
BEDHEERLROBFEORETH FARFATEEE
bhs.

Table 4 Experiment for Rectangular
(under:with LSQ)

Rectangular Width=38.8 mm (incomplete)

real val. | detected val.
Dist|@ {Dist. | @ |Wid. | p ]

1] 541] 0(539.9| 0.2(38.9((42,4)
(-2,-30,-42)

2 540.8| 0.3(40.3((43.9,5.1)
(-0.5,-29.5,-40.6)

3| 491] 0(490.5] 0.0{36.7/(30,-14)
(14, -14, -28)

491.7] 0.2(39.4(30.2,-13.0)

(16.0,-13.9,-27.7)
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