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Video Recognition For TRECVID By Using Bag-of-keypoints

ZHIYUAN TANGt and KEIJI YANATt

TRECVID is an international workshop for research and development promotion about
video search technology. TRECVID provides common test data and four kinds of tasks, and
participants compete on their results regarding the given tasks. In this research, we tackle
the high-level feature extraction task which is one of four tasks in TRECVID. In the high-
level feature extraction, we extract frame images in which a specific kind of features appears
from the provided news video. For this task, we applied the bag-of-keypoints model which is a
state-of-the-art method on generic object recognition, and used nearest neighbor classifier and
SVM as classifiers. The features we made experiments on are 20 kinds of features including

Sports, Weather, Office, Mountain, Animal and Car.
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POMIGT ZEFRERLEYT, HHELLTHS—t
A+ 25 Lk SIFT(Scale Invariant Feature Trans-
form)®) K CHERR L 7= bag-of- keypoints Z LY, 2>
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TRECVID2006 T5 Z b hizMGnALL, 25
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2.3 High-level feature extraction

TRECVID2006 Ti%, 14 AW EDF X b E
BIc X U T, Sports, Entertainment, Weather,
Court, Office, Meeting, Studio, Qutdoor, Build-
ing, Desert, Vegetation, Mountain, Road, Sky,
Snow, Urban, Waterscape_Waterfront, Crowd,
Face, Person, Government-Leader, Corporate-
Leader, Police_Security, Military, Prisoner,
Animal, Computer_TV-screen, Flag-US, Air-
plane, Car, Bus, Truck, Boat_Ship, Walk-
ing_Running, People-Marching, Explosion_Fire,
Natural-Disaster, Maps, Charts @ 39 DR
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Bettd 5, D¥IC, 85— XD SIFT E#%
FWT, codebook Z#HET %, LT, ERENI
codebook ZFIF LT, SEBORKFHNRY MLEE>
T, BOOEER SVM IC X > TEH21T5,
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75 L ThH%, RGB aZEflZfAV5 L35 L, RGB
D 3IDDINTA—RTOERRTES, RODOKHREY
OB 2B55FTETBE, ThHD3DDINTA—%&
T 3 XM MR T % E2 X, (0,00) TH3
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ETOMZ 3 LT %, T595L, 256 x 256 x 256
TIVAS—E§E 4 x 4 x 4 IKITTEES T,
ZLT, BREBGDOAT— A TT LIEROR

M{(i=0---T—-1),1=4°

L9aL, Y, M DEZCANTSLORE L, %
DIRKOERE L 455,
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TeIERILE A R TS LERORD L S ITERT S -
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TTT, Y, Mi 301 KEFtEh TV, A
Z—fE 0~63 X LT 7 IVDEENEREI NG,

5.2 SIFT {58

SIFT (Scale Invariant Feature Transform)® &%,
David Lowe IZ & o TIRES NIRRT hICHHE
THRUNY MVOMHETH B, ZOHIRTED,
EROFERKE D, EEPHROVTIICH LT, an
AFTHB LWV FEERED,

R EHET2ERRATY T
(1) Scale-space extrema detection

BEBOZYE T VLD 8 €U )Lk gL,
EHICALY Y —XDEHROXED 9 HDOE &
RV RS 21 & /MRS %
(2) keypoint localization
A —)VZEE OB{ED 5 keypoint %#IRT %
(3) orientation assignment
% keypoint ICBILTlE, 16 X 16 W4 Y K
THEABRDEA NS LEHET S
(4) keypoint descriptor
128 KITTDONY MV TEERT %
D 4DEDFPNTNS
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AT—E AT T LEEBLEZRET RICxL,
SIFT RIS EGROE S DRMIZI 2 RS %, SIFT
DX S HRAEROFEBROSERNT, EHE
ETFILT BTeIC, ABFZETIE bag-of-keypoints®
DEZSZEBAT 5,

Bag-of-keypoints (&, HFHSIELEIC T 3 bag-
of-words® D7 F 1P —TH%, Bag-of-words TiE
IRZEH L TXEZHEBOEG L EX 50D LFAKIC,
bag-of-keypoints T, (EZHEER L THEEE R
# (keypoints) DEE L LTRAZEZ S THB, E
RO BV TIE, RFFRFMOREAY bR

MVETFET BT &Ic& > T, keypoints % word &
LTHRABES1CT 5,

FEFRRAT Y TERDOESITIRLTVS ©

(1) BEBRORFREZERN, b3

M; =

(2) RFARMERED I SAZERICHIDYTS
(codebook Z1ERE, #DEZE% codeword &
MES)

(3) EFNThDITARIBST BRBHMOBERZT
bag-of-keypoints, 97, codebook /% —
VDRI LERERT B

(4) Bag of keypoints ZHFH7 ML & UTHES
RICHERT 3

AA=VHIC, K3 DEIITRLTOS,

JML ﬂHH_HwL

PLNERLD Edu

codewords

frequency

B 3 bag-of-keypoints

5.3.1 k-means %

Codebook TERIE, RFHHEE 75 A 2 EFICEID
YTBICE, k-means EEMAVS, k-means & I3IE
FERER D S A2V ¥ TFEORER T, 7VTU R
LIERDES12#%%:

(1) BANCHEEE (k) 2D 3

(2) #WHAD S AZPLERESEIEG, 528 LICR
3

(3) BRBICOWVT, 7T RAXHLE TOREMZE
BL, b2V IAXCHE (FHM#E L
T, RBNTBCANTS LAV 2BV a
VEEW3)

(4) BISAREDWVT, ISRARPNERE

(5) 34 ZRBHIELAEL EZETHDIET

Bag-of-keypoints Tl, SIFT MO HHM S Code-

book BT ZDT, 77 AFvICET BIERDH

T, BIZETSERI—IEENTOEV LS

NHs,

6. TFAIMEHE

TRECVID2006 D7 —& I, —HD7 L —LE
BICDE, FRTHIHT 3 —EDORBHDEE 7 F X
FEMOTWS, FEICHWVWS 2, EiRO SIFT
RO DIC, AYOBEER VT, bag-of-words
ETNVEBRL, SEBICHNIET 5T — XY MLz
Kbs,

FBRATY TRBRDESITRLTNS
(1) TANTOBEBROTF AT 7 A IVREKITDONT

BENTVZHEBOHEE NS
(2) HEMNEAL 2000 MOBEZEROH L, code-
book Z{ERS % (ZDEHR#” codeword LFELR)

—212—



(3) ENThOEBTFAN T 7LD 5, code
word & F T BHFOMEZEZ T bag-of-
words, §7%bHB, codebook /SX—DE X
NS LEREKT %,

(4) Bag of words ZRERY L& LTHEEE

S ) e 23

7. PEFE

71 CEAMISLAV2€0avERWREA
L EE

711 ERAMNISA2EIVaY

1 TERELZ DO bin ZL AR F 5L a kb
HY, i(i=0--)EHLT, ZNZTND bin B a;,
b 2338, a; &b DINEWHFRED, ThEih
0h5 I ETHEVIEL, RBICHIZHET S, COR
MECRA NS LAV BRIV av kb,

CANTSLAVEE Y a3 RDES R TE
RTES

1
S= Z min(as, b;)
i=1

Sk 1 EIEWVIZE, a & b DELEANEL,

7.1.2 RiE &

B 5 (Nearest Neighbor : NN) &1, M&#gze
A ETEBEL TV — VAT ZOREE BEWIC
LUTNWB], EWIREICEDINEBAAETH 5,

n HONREZ—VNEOFBT S5
(:121, 91), (:L'z, 02), v, (wn, Gn) LEZEhTViET
%o 122U, 0p € {wi,wa, -+ wel(p=1,---,n) T
HB, cOLE, REFEIXRRTEINS,

p=rlni'? n{D(z,zp)} = D(z,zx) => & € 0 (1)

zk € {z1,22, T}

O € {61,02,---,6,}

CCT, D(@yzp) iz &z, LOEEEEL, R
(1) BT S zi, &z DEEHETH %,

7.2 SVM

SVM(Support Vector Machine)® i3, 2205
AR AR KT B 2D DEEETH Y,
1960 £EAXIC Vapnik FAEZR L7z Optimal Separat-
ing Hyperplane iR & L, 1990 FERICH =RV
Bk LB E DRI FEN LIRS N,
ZLUT, SVM BBEMOLNTVSEZL DIREZ—VER
FBFEOHFT, RELFTHMEREOBNZEEET LD 1
DTHB, A—FIVEU v Zickb, IHFEOMAIE
BB TE, IR—YVBAE] ZHVWA LT, £
FHY T NVEH UTHEV TN B O NS,

SVM D8 /5¥CiE, SVMDOYT 927 —))
DFEICFIATRETH S, AFETIE, SVM Hohtd) p
WHIVYT YTV VERANT, EBEITST0 5,

8. = E&

8.1 ¥YF—ARLEFAIT—4

TRECVID2006 BMEH L7z F—22HNW53, F—
2EHoH U EPTF—%] & [FAMTF—%] I
SIoh, FEF—XCELT, 39 BEOHESKON,
TRECVID2006 OFHifixis & 75 o 7z 20 fEHNES%
AT %, 20 DERZNZIITH LU TIE (positive)
TH5MA (Negative) THEHHDY XA FLEEINT
W5,

= Y10 B2 OBEICHRN 3 BEOEGERN T
3L, ERTHERATZEET—XI3 40991 M THDb,
TR TF—&1% 78000 W TH %,

8.2 T fffi #5418

TRECVID Tid, —fR#NCHV SN2 EER (pre-
cision) & BIIFE (recall) TWE%L, 1ih5 N iiZ
TOEESROHHETH 3 FIEERHNTEZE L L
THWONS. PEEERIL, BHITAHEE N &
U, 1~k (% COEMEGROKEE OK, LT3 L,

O

N
o1
MeanAveragePrecision = N;

K,
e

(N = 2000)
LEHEEN S, TRECVID TiZ, N & 2000 AL
bN5. 2121, EERTIIZRBNRICE LU TERY
L— LEBNZNZ N 2000 WA EFET B{REFI3 7%
Wi, TOEIESRIIMNNEEROTEEL
WO KD G, NI EDTDOFMIEEL VS B
HREVWDEL BTV,

EEEROFEE, Rt T3 TRECVID2006
DREROEMT— 2 LFMERD 7055 L& AV TiT
9, RERERT 7 AVEIREDHRICEHB L, FRT7—
RE—HECHIBE UTEHMBER 0 /S LICEA T,
BICHEE TP EAERERDD LN TES,

8.3 REMERORTA

EROBRIIRTTFAN T 7 AIVER L K5 B,
TN T, NBEOHEDNTER, BRT 71V
I E N2 — BERRICHER S 5 728, CGI %
fED, Web 75U TERRT BHICT 5, FEROT 7
ANBEASILT, BRI 7 AIVICELETY— &
NEREBLENERICEREINS, M4, K5 K&
UK 6 I& Mountain, Waterscape_Waterfront, Ex-
plosion_Fire DFRRFERDHFITH %,

8.4 HRTM

EERERICDOWT, TRECVID2006 A4t L7231
W7y LERCT, #EFEEERERYD, TR-
CVID2006 DFERE LB LTz, 1 DX S ICHERE
R

RLEBOT, EhLAEN, BIFZFhFh, FMGL
BB, Ho—C XIS LRUBEERC K 5P
#ER, codebook H 1 X 500 D bag-of-keypoints &
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£ 1 FFEOHBRD infAP £ TRECVID2006 DLk

Nearest Neighbor SVM TRECVID

Features Bag-of-keypoints Bag-of-keypoints 2006

color 500 1000 1500 500 1000 1500 word median max
1.Sports 0.0002 | 0.0091 0.0089 0.0087 0.0236 0.0296 | 0.0389 | 0.0179 0.254 0.495
3.Weather 0.0003 0.0277 0.0458 | 0.0699 0.0120 0.0147 | 0.0308 | 0.0529 0.253 0.623
5.0ffice 0.0003 0.0000 0.0000 0.0000 0.0011 0.0009 | 0.0013 | 0.0011 0.004 0.153
6.Meeting 0.0001 | 0.0035 | 0.0020 0.0015 0.0320 0.0296 | 0.0341 | 0.0049 0.111 0.314
10.Desert _0.0001 0.0010 0.0004 0.0005 0.0142 0.0246 0.0187 0.0001 0.021 0.169
12.Mountain 0.0006 0.0036 | 0.0050 0.0042 0.0343 0.0359 | 0.0433 || 0.0000 0.038 0.202
17.Waterscape | 0.0042 | 0.0002 | 0.0002 0.0001 0.0699 0.0538 | 0.0783 || 0.0002 0.039 0.275
23.Police 0.0013 | 0.0017 | 0.0009 0.0006 0.0006 0.0009 | 0.0010 | 0.0002 0.007 0.063
24.Military 0.0018 | 0.0015 | 0.0013 0.0012 0.0148 0.0176 | 0.0194 || 0.0153 0.049 0.213
26.Animal 0.0001 0.0007 | 0.0009 | 0.0006 0.0033 | 0.0044 | 0.0041 0.0002 0.004 0.194
27.Computer 0.0224 0.0011 0.0004 | 0.0006 0.0092 0.0073 | 0.0117 || 0.0012 0.114 0.320
28.Flag-US 0.0006 | 0.0001 0.0000 0.0000 0.0068 | 0.0169 | 0.0068 0.0005 0.078 0.363
29.Airplane 0.0002 0.0000- | 0.0001 0.0000 0.0046 0.0049 | 0.00867 | 0.0001 0.011 0.214
30.Car 0.0020 0.0009 0.0008 0.0010 | 0.0148 0.0100 0.0115 0.0006 0.079 0.336
32.Truck 0.0017 | 0.0010 | 0.0004 0.0005 0.0023 | 0.0007 0.0004 0.0002 0.019 0.133
35.People 0.0000 | 0.0195 | 0.0172 0.0174 0.0206 0.0196 | 0.0247 | 0.0000 0.020 0.106
36.Explosion 0.0000 [ 0.0004 | 0.0003 0.,0003 0.0163 0.0229 0.0227 0.0002 0.025 0.250
38.Maps 0.0003 | 0.0031 0.0029 0.0027 0.0144 | 0.0183 0.0167 0.0045 0.170 0.463
39.Charts . 0.0043 0.0015 0.0037 | 0.0090 | 0.0163 | 0.0134 0.0128 0.0003 0.062 0.222
mean 0.0043 0.0061 0.0063 | 0.0069 0.0156 0.0163 | 0.0192 | 0.0050 0.070 0.192

BORPREIC X B3R, codebook 3 XA 1000 D BoNns,

bag-of-keypoints & BRI FEEIC K % FBFRHEE, code-
book H1 XA 1500 D bag-of-keypoints & B ErE
IZ X BERHAMER, codebook ¥ XA 500 D bag-of-
keypoints & SVM 12 & % ZB##ER, codebook H A
ZH¥ 1000 D bag-of-keypoints & SVM I & % ks
R, codebook ¥4 XH 1500 D bag-of-keypoints &
SVM I X BE888fER, 7—FXZ MLE SVM i &
SER#fEER, TRECVID2006 O&h17 )V— 7 DR
FRDOYMES X U TRECVID2006 D0 Y )V —7
DTBEROBAMETH S, £z, —BTFDITIX 20
BROBROEEETH S,

9. # =

HEBOMRN SRS L, 2K, RIS SIFT
FHZFERTZDIEINS— XA NS LET— RERY
MVRERT 2 & D HEIERN KV, Fie, $EE5EIC
SVM ZfEFd 2 DIXREFEERZFRHT % & 0 ERED
WT DL TH S, SVM DFERMRED—IGHC &
NTVB T LBFATEZ, £ LT, bag-of-keypoints
ZRWS L&, BEEEERAVSE, codebooksize %
50019 B2 DIFFERD I OD, SVM ZHNB & code-
book DY A X% 1500123 % &, &5&BVWRERD

AT— AT LEREBICHERT DI
LEMEFETH S, BHVEEEBRELUTHAESL

mb\ﬁ—(%tﬁb\ Jﬁl?l—/(ﬂ@m‘ﬁkﬁb‘fb‘f&b‘k =]
ONTV5B, FEROFIC, FEBEH 27 TH% Com-
puter_TV-screen IcDWTC, HS5—L A TS LEH
WEFEMIOT R[S L D FEHERN IV 2S5
BINDH %, TOEREREIZC DESIMEIERICHE L (KiFE
LT3 tEZS5N%, TRECVID IZfEFT %
TF—RE = 2 —ABYEH S Y] DE 5 72T L— LERT
HB7H, M8DEIICERICAIV—VHAA>TY
ZEHENZ L, BOLUTOBEENZ, &oT, &1
F—b X NS LEFRALEFEDIES ABROERD
/ohiz, —74, SIFT R Bag-of-keypoints % {#
RALEFEIAEREE > FA LRV DI, +
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