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Performance of Visual Servoing with Dual-eyes Configuration and Projection Servoing

O Fa vk (LX)
E (PN
1E R = (1K)

1E - RiR

B ZzZE (R R)
TR fiEAy (R R)
i (R LIK)

Yejun Kou, Okayama University, ptlg9dvi@s.okayama-u.ac.jp
Hongzhi Tian, Okayama University

Xiang Li, Okayama University

Ryuki Funakubo, Okayama University
Takayuki Matsuno, Okayama University
Mamoru Minami, Okayama University

Nowadays, in the field of robot vision, the control method called visual servoing attracts
attention. Visual servoing is one of the methods for controlling robots. By incorporating visual
information obtained from the installed visual sensor into the feedback loop, it is expected to
enable robots to work in the constantly changing environment or unknown environment. Now, in
this field, there were some methods that have been proposed to realize visual servoing. However,
in those methods, the pre-knowledge such as the size, color, shape of the target is needed to
some extent, which may lead a low flexibility to the system. To this issue, we proposed the
project-based method. In this method, we use a dual-eyes configuration to perform the visual
servoing towards the arbitrary target object. First, the model was created by image shown in
left camera in real time, by using homography in projection geometry, then the image in the left
camera is projected into 3D space to make a search model, then project the 3D search model
into the right camera again to estimate the position and rotation of target object. In this thesis,
the recognition accuracy of position and orientation of unknown target object was verified.
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Fig.3 Overview of Projection-based Method

TlX, GA BEEMRERET DD OBREOKRMZET D720,
B SN IZ AT OBREE A K& < b LTV 5 ATHE
PERE. F ZTARMFFETIE, Real-Time Multi-Step GA % £
A L72. Real-Time Multi-Step GA &%, AJjS7=mifgioxt
L, 74 L —b (33[ms]) TROEENATISNDE TORMK
T GA BT DML A, # DR S TRRNEAE L 5 2 5 Eix
FIEBRERH ORI ONE - KL LTHATHHIET, Zh
LD EFCORMAEFRRL LTD. £z, 2oL XM
A4 5 A% & 1%, Model-based Matching % CTEZE S5 %t
GEET N EO—HEGNERTEHAEMBENCHELNDLET
HDH. ZNTEY, BEVAT ATIIREYO 3 RITALE - BB
OEGHRMAEAREE LTS, £/, BEVAT AL D55
YWONE - BEORFMERIZ, Fig.3 17T GA BERZEMAN Tl
BHEN5.

3.1 BEAEBH

Fadi Tl A WD G L Y LTk AT B 7, AW
LA R AR LC, akE R AT 5. AAET A H A
FIMHATESNDEMEIT, 0~ 359 THRINDEMEIC L - THE
BEND. BRET ML, Figd \TRT L9 IS0 &+
DA OB E T T 5729012, NEHEK Sk in, Sp,in &
HEIR SRoouts SL,out ICE> TR SIS, 22T, N IXmHy
&Sy ORI ORI Hrr (T Frs) 134 70 A 7 IR O (AR,
Hyr(PBr) ZEFAKES 7V v 7 HOMEL EFRL, Hlig
B TR (@) V23510 % EARIE 35 < RN pr(TRr (¢),))
LT 5. XSRS 2 NEREIRICRS W T, BT VO EAME L
AT BB OEFED 20 UL BB TV AL, FHbEEY “—-17
ERET D, BT AOOIAE LT A T B O EAREOZED 20
UUTFoBAE, Mz “+27 ERETD. 72, ETL0H
T & A7 A 7 Wil O EMEOZEN 20 DL FOSEE, FHliEz
“H0.17 ERIEL, MOROFMEE ©—05" L4 5. ZD&D
RIEROTEZ b SFERETT /L &g L Ol ZRTEEERE
¥z AR

F(¢h) = ST prin (el @) + D prcu((Tri(@3,)) ¢ /N
IRpdc IRpIc
SR,m(‘f’{w) SR,out((i)g\J)

2, if(|Hrr("Fri(¢))) — Har(Mri(¢d,))] < 20);

prin (Pl (@) =4 =1, i Hir("Frl($%,) — Hur (el (¢3,))] > 20);
0, otherwise.

1)

p&wx”%ﬁ¢@»={

—0.5, otherwise.

(2)

No. 18-2 Proceedings of the 2018 JSME Conference on Robotics and Mechatronics, Kitakyushu, Japan, June 2-5, 2018
2A1-M18(2)

0.1,  if(|Hir("r](d3) — Hur (el (¢4,))] < 20);



b ARERBED

3D space

.
N,

.
| S -

N,

Sy =X

N,

Fig.4 Searching Model

S OB, AEEGE Pl (@) OHT, Spin(dl,) ICE
72 2 NNVEE DT p("Fri) OGFHEDD, Srout(@),) DE
NEHELIL 2 LT, HAEGOMEEE Fr(py,) 2155, Zhb
EINE LT A RIS F(p),) VT, AOEIREERHESH
PEET L BT S, Z oA R F(d),) 1, Z2fmh
CHFHE SN ET L OFRFONE /B ER L —BICkET 5
BCH Y, WHESNIEZET AN &S, A
BN THRMEM L ERET AR —ET 23T THD. 1L,
Fr(¢l,) <0 DHA, Fr(pl,)=0LT%.

3.2 RT-MS GA
R Tl A~ C & il AR A AV D 2 LIT L 5T, RS0
718 /LB a YRR DRI, AR Fr(g),) ORRIEE TR
KT HMBEICEEX ML 2 LN TED. AFETH, ZORKMHE
BYRRT D BOEALRIEEIC R LT GA 23T 5 2 & TR
OEMEITS. Ei, EEOAE/ EREREETRE T ERE

PUF Iz
C Hng

L H
ZMiC YO

———

01---0100---0111---01.

—
10bit 7bit Tbit

fEAR DAL E ) E551T Projection-based Matching EIZ351F 5 32K
ETNVONE /KRR LTEY, A7 10bit 232 OBETTH
2 BNDZERPICHERE LIZETVON A T b OH#ERDL,
%0 14bits 1 7bit T OZEMPICHHE LI ET LV OLREBZ KD
LTWo. 2oL EMHAT 2 bit BUIHRRM RN D 7= DI 5
FTERDD.

PRERIFIZ, Fig5 IR & O ICET, ERKHTIZ GA OFIH)
Bz AERT 2. Wiz, (1) R UEEERE F(),) &9
FEEOBEASEMELGD. ZOEOESIT L EAERTD
, HRZRICKL DR OEEIEHREIND. 20L&, Kkit
ROEGITHARITI N THEG R @D o T fLE LB, OFD
KGN 7 3K B B D e KA IS 6] 7> TS <. 2 DL
H(RER) 2R Z L2k D, GA X RYONLE /K
ERTHRKNEEZERTD.

LML, GA OWHRZ—ERFRIFFOLERH Y, #EEREEAN
FTEVMEE TR L KB OFRETET 5L, TOR
TIZEHORIBKE S ZBL L TV DRSNS H. & 2 CTRE
EINT=D D Real-Time Multi-Step GA TH Y, H LI ANESh

FERICK L, ©F A4 L— | (33[ms]) TROEEAAS EhD
ECTOMET GA DIE(LZIED, ZORE TR b &\ EA L 5
2 Bk E 2 ORZIC I BACE - K3 & LTI 5 S
GRIRBIETH 5.

GA scatters in a searching area

1st generation 2nd generation

& Target Object

S Model

GA calcul the fitness.
‘ And GA evolves by selection,

Final generation i-th generation crossing and mutation.

GA genes can give the true position
of target object

Fig.5 Evolution Process of GA

AHFZETIE, £ GA-PC1 TEEENGH Y H LS %
EF AL LTEBEBH RT-MS GA T (Lay, lyy) 2 H%RT
5. koo (ay, Fyy) Z—4—T GA-PC2 [ZHEE L,
W AITY. WHEOHEICE Y 2Z/TEEAET L O E
(M.Tij, Myij, Mzij) OIS, 2L TRI-MS GA THRREA
ETNELADATHBL, WEERBWVRERERkDL. 22T,
BB R — 25 AV B P2 T A — R Y 27 A7 33[ms|
DHNZ, B AT ORI 20 £, A A T O
X 15 X, ZOREIC X 0 ERECTRHEHONLE & BEE T
HTLWTES.

4 BBEHEWIE - RHER

4.1 PRATLER
Fig.??configuration) O7Rd & 912, KR AT LEMITREY
foRF R > b (Target Object-Robot) & &Y = 7 /L4 — Rl
2Ry b (V.S.-Robot) Z 204 THE SN TS, oAy MI
PA10 28 TEKADMHMTH Y, BIBOI A T £ =R
FCR-IX11A(Sony i) Th 5. &5 DEEBNRIL Fig.7 TX 7.

— % %%D; v—|~ Target Object-Robot ==

| ) ~ —
1= M E : AT LR
! I
I TRMFIEPC
1 V.S.-Robot
I ___3EEm _ _
- —— = | :
|
- - S - - Pe I ()
VS.EKy b 1 1 !
PA-IQ =% ) | I
1 1
1 1 B
o e ton N—5—
1 (192.168.11.1)

VS, PA-10
(PA10#EIPC
| _ paddress192.168.13)°

Fig.6 Configuration of Visual Servoing System
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Fig.7 The Coordinate System
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Fig.8 The Experiment Environment
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Fig.9 The Recognition Result in Longitudinal Direction
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