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A robust goalmouth detection method in field-ball game video

BU Jiang, ZHENG Bin ,LIAO Dongsheng
(College of Humanities and Social Sciences, National University of Defense Technology, Changsha 410073, China)

Abstract: Recently, goalmouth detection has become the basis of highlight summarization and a hot topic in high-level semantic concept

detection, as the appearance of goalmouth indicates a high likelihood of exciting action in field-ball game video. In addition, machine learning for

object detection is a promising research frontier. A robust method is proposed to detect the presence of goalmouth frame in field-ball game video

based on fuzzy decision trees. Balance process was added in training procedure. The experimental results show that our algorithm ( F-measure >

95% ) can improve the classification performance in comparison with the threshold-based algorithm and the decision tree — based algorithm. Fuzzy

rules can also be easily deduced from the constructed tree to interpret the classification model.
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Fig. 1 Different appearance of goalmouth in

field-ball game video
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Fig.2  Generation of fuzzy rule

S ST SR DR SRR 1) 7 TR AR i % ) 1



5 1

ML, 55— PR 1) S RIS B BR T TR I 7 75 - 87

NIRRT, FEAL SR 5 T e, 38
B0 T 100 G T DU 000 e ASORYY < A7 A 00 , ] AR
Ji% ( Star-Entropy ) , EMAIAZUNT :

H; (Cl A)

=- iP*(%z) > PT(C 1 V) log(P™(C1 V)

(=)

TEC*) W, 268 CHES TR — 1Y E g
S EMBG JBYESEA = (A AL AT
RIX PG RN E A, TTRAAE (v, -y, | R
{8 v o T IH— i ( Deseription) 3 {2 — 44
S TIRMEAERT (A, ,0,) B N IR MRS —1
C = {ey, e ext HHERIRIYZE ¢, MIDEHE, IFLLILHY
TSGR — A S0 e, o FE IRV U A28 B 10 7 A
J# (Shannon Entropy) #5475 5] , 7 A< 4 v i 22
SUAE Y Zadeh FTHE Y R0 (0 1O RE 28 P
Bt , TR 3

ARSI 43 P ASOR DR SRR AL 18 RN 4328 A
S AR S 3 T T & 19 Salammbo 04k SE B,
TR/ Salammbo 54 Hh iy 5280 ) — A
WEN ) Salammbo P 8 3 52 B — 3 2 TR
FGH 57 i e 7 40 S 0] ( LI 3) 1) iofie ) T
ATE I 2927 3 3 AR i P A0t J 0 5
F) BB R

TR, BPRIHIRE

UH(Aﬁ O

K3 BB SRR
Fig.3 Hierarchical models of functions
3 ETRMRRBBIBRIIERN

B s T R — Rl bR o2 > T3 ik, EREE
WNZRA 27 20 15 2 B R 8, JF HLRERS A2 B

i AT R BN A5 R A2 A B A S el 22
T AR Bl SR v oA S8 R A o 2 22 AT
LIS =K

(1) i -l b B S N Rt 4 5

(2) B ARERFRTEX;

(3) L YIZRAe 2 0 KA 5 , 72 LA
HEATERT TR o
3.1 ERTEELEREIGHIES

ZE3 A A (Y ARARTAL RT AL 55 R A LA
T, B, RSB P A] G h 25 ~ 30 AL,
A2, — A/ N R R S O — A T A
AR, U SRAE P A BRI AR AT ER T TR
B TR R AR E R, S5 520 1 F2 ir
SIAT I BRI AT RAALE , AT LRI A K
IR AR RSO T A 72 AR

ol b, T RS IR T T R —
BB, RSN 8 B P 2 AT 1Y, PR,
N T AR BN A B I 5 AL 3 RO PR SR
TEVIZRAT 7 208 1 b BEOR AR UERE S0 Hh 5
TR RO S AN SE A R, O 1 o g 2615 2
CHEHERT A RYBRT ], SR P BB
ST A BERT TR R 2 280 (Positive) I
Bt , b TAE 5 2 20 (Negative) B YI 2%
T =285k (Rl Rk PR gk e S
Bk ), B RO T 58 il 3R 15 5 200 1 U 25
B, TRV AT b V-l = 2B Sk ot

T BN SR, A TS A Ak B 227
FOESR AT S0 , RV KR DN Ak 0 28 AEC AT
O SCHR T B 2 1V 2 A S SE , A SO R T3
IAESCER 1S — 16 ] Hh i th i Sk AT Sk 4R
DAY AEBEATBE SRR AN BT K 0 2 7 , Fedl]
M= F 455k v B AL e BORT [ B0 1 5 E 28
(Negative) SCHEIT, I H N i Besk” A EEbLE
YT T = 79 1E 2851 ( Negative ) SCEEMIECR 2
FIFHAE 1 52 2890 (Positive) SCHEMT, M43 2
RZRUIZREE .
3.2 FHERT

MRS, “ i 5Bk HLERITRY
B AL YRR RE RYARIE , WAL ST R AT 5
FHAESE , IBRAT 255 B LA T LML IR AT -

o MBERHIEMIRTT (UL 4)

o PIEFFE

g e it 7 —Fhit R g Bl SE R R R
RTEAE B F AR DX iy T OB IR 284 L R ACIRBL
FATE A B A D R A8 Ak, BR T 38 2 BUAS [ g A1



$ 88 - e PN 4

035 %

WL (0, ( BITE 1 8 HELpe 3l ) o S 1 ZEAIRAR
PRI ER T A R B, A SO T A4S B0 00 5 [ 9 47
BRI B EOAFIESR R , RIZE HSV (8, 1 703
SERE) A5 A RGB (L1t SR fik (1) 25 [H) 42
SRURE A SRR H 1 DX S Y AR A 40 1, AT 78
3 I FHAS [ 2562, 25 [ 8 B M

* JNGIFE

NG — R E RGP ARBNE, E1E
PO E S A AR LT R B Y o th T
AU BRI TTEAT AT HE 55 A B2 T AR 2 B LAY,
PRI, AR SCA 25 e 15 1) B3 4 s, BRTEREAS
SRR TN G~ DI PR i BB 38 5 1) ) 331 e
1321 Sobel % 5o

e Hough 75 ffazk

Hi R BR EEFE A B AT 0, BRT T el —> 7. 32m
AORE RN A 2. 44m (1SRG G, 308 2 BOHAE
PRATITH A8 R 2 ] 7 1Y) o PR IHG , AS SO S At
iR IR —E K Hough 2842k %

o SIFT ik

T A AT BRI KT T RAE SO T R R A
TR ANAE | [R) X TR A PN AR A 2 R 1,

SobeliiZ 5,

Hough#k B

K4 AR R TA T
Fig.4 Different visual feature descriptors

o UPRAHERAR

TERT LEBE R BRITT SR R S 1F (e Bk, 5%
T FNBEE) ROBR AR AR 5, MO RZ 2R i B
WOIR P E iR U B R AR B I o AR ST N A — >
FARUR B I MFCC RHE , 145 1IE RE % 2 WAL
A HH B e RE R TE T o

o 23 [ 5 IR T

PG T 2= () 45 44y B DAy Pl A5 ot %4> L oo
KA i T m St Eesk” — R ER S

BRI A AR LIS, I H A Bk X I
ARFERMARE, NI I ek PR 25 A 45
PSRRI THAL IR B ATIE ASCHI A 9 AUk T X
AT E AL Z L SR, W 4 P

B, 0 T R BRI BB AR A A 2K, 7
AT ISR B A DXL 4 R (B R 7 254 O e 8 )
AL IR o
3.3 SRR P EIBKIIER

TEA FHE TS DR SR 19 20 MRS, FRAT]
B S E UL R BR T T 77 1 B AR 3
ITBTIEE, 5k HER T T BT ] — e
T 2s, A PREI R AR i B 7RI S I
BAAL R AT 2 SRS SCHEWOHEA TR, O H.
JIT AR HUR) S BRI 7 B R T 0, SR I 7 I
AW B e S IURH RO P R RFALE

S BT 2R BRI T HRIN Ak i A A, &2
SLALAE AL HE NSRRI = A2 A o FAL B A

lIERS e

SRS
2
[ s ) /| |/ wees /) s /|
vy (2
, iy | [EasE] | B
$ $em
v
HHEHIR
[—
I
*«*WW/ A il

KIS T AEOR DR SR 0 BRI TR B0 e
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