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Abstract

A spinned ball varies its speed after the ball bounced
off the foor. It will be very useful to prevent dis-
advantageous situation if the ball’s state of spin is
estimated before the ball is kicked. This paper pro-
poses a method to estimate the ball’s state of spin by
using inertia feature of co-occurrence matrix of the
image sequences and shows the effectiveness of our
proposed method by some experiments. Further-
more, this paper discusses the influences of partial
occlusion and blur of the ball, and its application to

the strategic learning for RoboCup small size robot

league.
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(a) static ball

(b) spinning ball

Figure 1 Differences of the images.

RV DREREAHEET D720, N—/L ORI % R
TEHATEEBINT D, K223 2T 2RO —HlE R,
2(a) ®” Additional Camera” %, #lx (X, PTZ &1 * 7
ERERT L, 720 g2 2(b) IZRd, BfEOrR
J v NI — 27 Ti%, SSL-Vision[3] &FEIEN D EY =
VVARTANETF— LD Ea—H IR —LrRy b
ONMEFHREE->TVD, TN HITMA T, ”Additional
Camera” b OEBAUHT 2 Z LI2L Y, A—rolElxR
HREGD, A= aRy FOMEFR, BIO, A—
NOEEEEREZ S LI, A=A DA LXaT—RT R
WZxEIGR U 72 BRIE 28 RTRE IS 72 D,

3 HR—ILOREEIREHE FiE

3 AR — /L ORERIEHEE FIE O 2R T, KFiE
1. 3 DDA T vy NG ITH I ENTE S, Stepl TRLE
A AT 5, Step2 TREEILEITIIZ/ER L, EMZ
BT %, Step3 THEMOHEZBFELIE L, AN—/1 o
WREZHETE T D, LAEIZ3 DDAT v T OFEME LT,

Stepl. R— LB DI
Mg D% 7 L—2Ah (K 4(a)) & 2 BT 5, 2 fElk
Efg AT 7L, 2 BHICKEWEE R —LD
IR E T2 (K 4(b)), fHBODLE FIEEE & A R D
HR—/L DBk > TWDHHIFHZ IS5 (X.4(c)). Hlith
L7z b O & BREEIR & 3 5,
Step2. REHETIZRAVHEEDHE
BRI D RGB RO B T ¥ L OB 2
DR ELEITH Ps(i,j) 2ERT 5, 22T i 2
ODEFED x JEEED Sy Dx &y FERED 7Sy Dy %
§ = (Dx,Dy) DL e_7 FAERLEDLDTH
DL d, J I3RS 2 OOMFEDZILEN DR 2 3

22

Additional
Camera

//

Camera

Camera

Robots
e~

Additional
VisionProcessor

(a) cameras’ layout

Vision System

Robot Location

Ball State Info. Ball Location

Additional
System

SSL Vision

Team Computer

Robot Command

Additional

Camera
Camera

(b) data flow of vision system

Figure 2 System configuration.
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Figure 3 Flowchart of image processing.
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(a) original image (b) extracted region of

the ball

(c) enlarged image of
the ball

Figure 4 Extraction of ball’s region.
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Figure 5 An example of the changes of the iner-
tia feature for an image sequence (spin and stop is
reperted).
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Figure 6 Examples of the changes of the features for
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(a) occluded scene (b) extracted ball region
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Figure 7 An example of occluded scene

(a) blurred ball’s image
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Figure 8 An example of the result for a blurred im-

age sequence.
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Table 1 The relation between the level and the ro-
tation speed of dribble roller.

[FlfE L~L | [EHSHEEE (rps)
Levell 0.6
Level2 1.0
Level3 3.1
Level4 4.0
Level5 5.1
Level6 6.0
Level7 6.9
Level8 14.6
Level9 20.0

Levell0 22.9
Levelll 23.8
Level12 28.2
Levell3 31.8
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Figure 9 An experimental result of the inertia fea-

ture Ine and the rotation speed.

5 #¥nHylc

AFSCTIE, BREESLEITHI OB MR D AR — Lo
ERREEZHEE T D FIE 2 RE L, BEARNIIE, 71r—2A4
e OBMEOEARMELET S LiIc kY Aokt
Wi L AERREEZ KB T& D 2 L &R L, FEOAIEE
EBRRICHER L=, 72, R— LDk 7 — 05 Wk
BTt L CHRRBFIENANHIET D Z L 2R LT,
EbIT, A= OREESEEC & - TEEOMEICZEL RSB
D2 EDD, EEOMEE 72 [BREH EE O HEE O AT REME &
~LT,

BETHRTIEZELOT 0 N A TV AT A TIEAIHE
RRLTWD o0, BBBREOEIICHT D5 r A MEx
ERTAMNENRND D, Flo, A=V ORESEEEZHETE L.
N RLTEHBEOR— VO EZHEE T 5 FIELMELL

25

HIKICEN T2 2L b5 ROBETH 5,

S E X

[1] ”Small Size Robot League - start”
http://robocupssl.cpe.ku.ac.th/

[2] Inoue,T., Uematsu,Y., & Saito,H. ,”Estimation of
Rotational Velocity of Baseball Using High-Speed
Camera Movies”  The transactions of the Institute
of Electrical Engineers of Japan. D, A publica-
tion of Industry Applications Society, Vol.131, No.4,
pp.608-615(April 2011).

[3] ”Small Size Robot League - sslvision:”
http://robocupssl.cpe.ku.ac.th/sslvision

[4] 7”Basler Industriekameras - A600 Serie - A601fc:”

http://www.baslerweb.com/products/A600.
html?model=311



	B301-01 RoboCup 小型ロボットリーグにおける相手戦略の分析と学習

	B301-02 RoboCup SSL Humanoid のためのカラーボクセルサーバの提案と応用
	B301-03 RoboCup サッカーにおける敵位置の予測モデル構築
	B301-04 ロボカップ小型リーグにおける戦略改善のための画像処理によるボールの回転状態の推定
	B301-05 Motion optimization for the RoboCup 3D soccer simulation
	B301-06 自律移動ロボットによる人避け動作のための環境地図構築
	B301-07 LLSFにおけるロボットの初期方向同定に関する一考察



