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Semantic-audio Content Analysis at High Level
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) ( Department of Computer Science and Technology, Nanjing University of Science and Technology, Nanjing 210094 )
2) ( Department of Computer Science and Technology, Chengdu University of Information Technology, Chengdu 610225)
%) ( Department of Computer Science and Technology, Nanjing University, Nanjing 210008 )

Abstract To bridge the semantic gap between audio feature and high-level semantic concept, an approach for semantic-
audio content Analysis is presented in this paper. Hidden Markov model (HMM) is trained for modeling BE. In order to
extract G corresponding to a semantic window, Bayesian decision theory is used to eliminate the analysis window not
belonging to any predefined HMM. Then, each of the residual analysis windows within the semantic window is classified to
BE class by criterion of maximum Bayesian posterior probability. Ignoring the order and repetition of BE, G is got. Logic
definition of high level audio semantic concept is the connection of G, and HC, through which HC can be extracted. The
experimental results demonstrate that the proposal approach could extract HC like human thoughts, and could bridge the
semantic gap to some degree.

Keywords semantic-audio content analysis, high level semantic-concept, semantic-video analysis, HMM
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B(H5RIA MR KO B Y I AESCHER (4]
F):

(1) FIERBUEIR BT 3#4T50E 2t fed 53
B4, A8 18 2] 7] 4t HMM ( Hidden Markov model)
AT B RE;

(2) #3581 OB w7 Bk 79 3 v W4 B, DAk
RARDBETE;

(3) FH A&7 HE LHE M (basic semantic-audio
event, BE) S #ifisR I TH % BE #A;

(4) BEEXSHHER HUERRSEZ
1B A E VI X B A 5 1 A4 (group of
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Fig.1 Components of audio semantic content analysis
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Fig.3 Three different analysis windows
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2.2.1 EHARIEHE

TR S RN A O REE 2.1 ¥
HE A E BT HE RS A AR
EEEHRIE ERER T, MR LE KR
T KRR

Ng-1

S(k,l) = Zs(n +la)W(n)exp( - j(2mw/Ng)nk)

(1)
Hep k(0<sk<K-1) 5% By 8000 77 80, K 2 03
BB, LA E B O R H, N (F /S R sample,
TH)EEMEEMTZHRE D NHOBRESE,s BF
BES n RSB SFR,WENHE DR, o
K (0.55) , W i Parseval & #1758

P(k,l) = [S(k,1)|? (2)
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h, = (N,,M,,A,,B,,II,,0) (6)
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;0 KR MEFS F5, B
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MHEABEZFL, Yc>0 B, WZFNOMHHFARTE
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i’!.l(x|“’1)P1,1(‘”1) (12)
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BE, AR T B c MHIRA 0, BHRE
i BE B %0,0 FR 2.3 W5 BE XTRE Y L 265
FP¥, r2Eat, 5T c MRFE T ER (12)HHRE
cMNERAME  RERETS5RAMEX MK BE £
SHTE H R,
2,43 B Gy
WA 2 BrR, M 2.4.1 F2.4.2 F5BE -4
54t & O XTI 4 5, WNGE CHE O W g 4
MrE O PR RERE XEXEMEREY BE
HYFERAT BB EASEEEEMHA, 0
G,. = (BE,&BE,---&BE,) (13)
AP BRDNTFETFHNERB . & R BEE,
G, SREEXMEABIKER,
2.5 BEENEZERNESME
H5EE O EASTIELEAEPHR
FBEHAESHEHNEBREXHMESATVNEKA, X
FMEX R E B R, XEIEESA
KELPIEXMEHL, IRZAIEEE T IELH
&, RREFTEXHEERE LR
HC A (GBE)1|(GBE)2""(GBE), (14)
HA,(Gy), = (BE, ,&BE,,&--&BE, ) ,d,q,z B2
INFETF nBRE ,: A—4 HC hEFIE AN
BE, | ZERZEE, G, WA —MEBELFOPHE
RIENFEH, #2.4.3 %% G, 1% X,BE K
B ER, EE B A BE 265 Ryt —k, i B[
— HC 4% G, L EMFER, ATTH3 A HCE

P, (BE,,|x) =

SCB A & (TGRS | 25 | 5 | WEH);
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WA (KESIES & ERMER);

HERFEXIIEG BEEXEMPHNER
BET%S WREAETRKEOIEEG A GBS D
BRI SEEMEITE, TSR E T g0 R
FEpImES, BERE, 81 HC A AFE 4
IRFJFRE Gy B9 N S5 BE B3 BP AT (— AR A HC 35 HE
RGP B 2 BT 5) . XFAT HC iE UHE
BNGH AN LPERBRKESEXEFONES, B
BHALBIREAX R HC f—4 Gy, Bl ¥ IR,
P AT 8t HC W848 E X R,

HC B 58 UEM RS, R T LB gRoh, 3 7T
DEEEX(14) XM AZEE X, H HC B8
E CPER FERTHEAT YR, UM A BT HC & X,

3 XBESW

A L% F A TREC (text REtrieval conference)
B RARIFRE AR, Bk 2 %/ 2 42 % (recall) ZR %
B/ fE# (precision) ,Fl F-Score, LI P HFEARE
BENBEHBEEFERETM ETEMF THAU
WHoEEE. BMEAKEE3~8sH, H55
BEEEXEEMNAEANBEE" % 10 K
EhRha#Eas, Wik AKER 12 ~30s, B
MK A B R 40 4>,

EAEEELEF MR R# —F R G, A
HEEEENESNEM 1 REEAFJFELSE
HaRL R, K FE B R W A BE iR 5 68,
HARAXMRR S X SHESRURBEHIT L

1 EFEFENEHS AR

Tab.1 Classification results of basic semantic-audio events

% 5 BE 23Tt $7 05 ¥ (a) L4 {81 43 26 HE U 32 (b)
RKEE(%) RHER (%) F-Score/ (% ) REE(%) RAER(%) F-Score/ (% )

1 8 4% 92.5 87.2 92.1 80.0 78.0 79.0
2 PHiE 95.0 97.4 96.2 95.0 90.5 92.7
3 KESE 90.0 87.8 88.9 75.0 80.0 77.4
4 KHLRAT 92.5 90.2 91.3 77.5 79.5 78.5
5 LY V3] 95.0 97.5 96.2 92.5 94.9 93.7
6 K 92.5 88.1 9.2 - 57.5 60.5 59.0
7 O3k 90.0 89.5 89.7 60.0 61.5 60.7

1 92.5 91.1 92.2 76.8 77.8 77.3
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FEBEREBEA SN IRERIENEHE,
N BRI TE 8 EE LA D SRS S A
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Tab.2 High level audio semantic concept extraction

HC ReE(%)  REE(%)  F-Score(%)
BiE 95.0 95.0 95.0
NER 90.0 92.3 91.1
B 95.0 92.7 93.3
£y 92.5 9.5 93.5
=M 87.5 92.1 89.7

HEHK 72.5 74.4 73.4
EE 88.8 90.2 89.3

FAH TR 2 PBUE R EE I HC MR EMIE
P, BN 4 — PR B AT 4 S R (1) e iR
AR HC EW 58RI I B A, RE 5
SIS HAR I R A 7 3 SR AT, SRR
HRFEEEH TSN DA FERENTRER,
BB T REERERELRPARMNIKES %
7 REE A S, A R 1) T O R R R LRI L R
S S T4 7 7 (R o B0 S 5 (2) % R A
ESARETHRER M TRTEMFETHRITE
3 VAT R, KRR IME 3 R, Hd, T
THF B R A AR R, T 6 0 F 48 3 I8 45
HC ZX P A RSB, B TRBRIEFHE
WAEAE, W45 3 28 00 76 38 A T 35 B0 o ) B 47 70 4%
STHER. LHRBERBRHE 1.E2A0K4
RAR AR BB R, TS 3 A%
BB, MR 2 PHAPE HC R REF £ 5 5
HARTHNER, EAHBEFERETFREBRLY
REA,

R3 RBEFES AR HC

Tab.3 Extraction of HC for different resource

HC Sy kKe®E(%) KRAEFE(%) F-Score(% )
X T #HEF WK 92.5 95.0 93.7
HEHEH BITHE 87.5 92.1 89.7
R THIE 47.5 57.5 52.0

AUl LR RAT I, A SCHR B F AR A B
PR TR SIS Y B T SR RS U S N BT B B AR
LR 2 SO &, AR REFE B T F WA Wy T

IHERER TARGHEEN FRAARFRTY
Rtk

4 & ®

AL T —FPRIGE & 8RR 8 RS
o XERU FTERUBARMABRELS
)2 7 R AE 6 R A ) R, T EL T 38 3 0 v
WHEHK, WhERRBAERHITHEERZE LS
7, ABLTE A AE S 8] 7 T 55 R 89 % 35 1 L B, HC 32
B BEENARE, HRINEFERETRE
BRI ST 5 HC IR R RSB HFERA
BT 5 18
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