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A Computational Model of Congruency between Music and Video in Multimedia Content

MASAHIRO NISHIYAMA ,t TETSURO KITAHARA ,t
KAZUNORI KOMATANI ,t TETSUYA OGATA * and HIROSHI G. OKUNO*

Abstract In this paper, we propose a framework that understands congruency between music
and video based on similarity of accent structure and mood. There are two types of congru-
ency between music and video: temporal congruency related to synchronization of accents
and semantic congruency related to similarity of mood. Previous works, however, have dealt
only with either congruency. We model the temporal congruency based on the correlation
between accent feature sequences extracted from audio and visual content, and the semantic
congruency based on mutual mapping between two feature spaces representing music and
video respectively. Then, we integrate the two types of congruency as a weighted linear sum.
Our experiments with real-world content show the effects of our method.
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congruency incongruency congruency incongruency congruency incongruency
# D.R. PR. RR. PR. RR. D.R. PR. R.R. PR. RR. D.R. PR. R.R. PR. RR.
(2-1) || 60.0 | 16.7 | 16.7 | 73.7 | 73.7 88.0 80.0 66.7 | 90.0 | 947 88.0 80.0 66.7 | 90.0 [ 94.7
(2-2) | 60.0 | 40.0 | 500 | 73.3 | 64.7 80.0 71.4 625 | 833 88.2 80.0 714 62.5 | 83.3 | 88.2
(2-3) || 48.0 | 363 | 400 | 57.1 | 533 52.0 41.7 50.0 | 61.5 53.3 48.0 36.3 40.0 | 57.1 533
(2-4) | 520 | 286 | 222 | 61.1 | 6838 68.0 55.6 556 | 75.0 | 75.0 68.0 556 | 556 | 75.0 | 75.0
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(2-6) || 32.0 | 444 | 250 | 250 | 444 56.0 | 100.0 | 313 | 450 | 100.0 | 56.0 | 100.0 | 313 | 450 | 100.0
ave. 513 | 354 | 373 | 60.0 | 58.6 68.0 67.4 527 | 70.6 80.8 67.3 66.5 51.0 | 69.9 | 808
% s £ X #
1) HEEHE SREMBOINVFE-FN - TIas -V 3

|
~

\ -
g BB

40 5 g
distinction rate —]
precision(congruency) -

30 recall(congruency) ¥
precision(incongruency) 8-
recall(incongruency) ]

20
0 0.2 0.8

(a) RIDBBHER(F=A—23 )

0.4 0.6

[%]
80

s ;,@g_;:‘_‘g',;ﬂjé_-h.:_z

distinction rate
precision(congruency)
recall(congruency)
precision(incongruency) -
recall(incongruency)

30

20
0

0.2 0.4 0.6 0.8 1

a
(b) R2DBRGAE S (BRIE)
H3 o %L &EBOFMEOZEL.

PHEBREERT BL THASRL. SRIIIhS D/
BICR e L DI, LVELOFHET— 7253
RFPEOAMELHERL TWLFETDH 5.

HHE: ABFFEO—ERIE, BARFAHRE SRR
W4, 21 4 COE 70y 5 ADKIE% F1) 7=,

¥, INRZEHRRS (2000).

2) Gillet, O. and Richar, G.: Comparing Audio and Video Segmenta-
tions for Music Videos Indexing, Proc. of ICASSP, Vol. 5, pp.21-24
(2006).

3) Shiratori, T., Nakazawa, A. and Ikeuchi, K.: Synthesizing Dance
Performance Using Musical and Motion Features, Proc. of IEEE
Int. Conf. on Robotics and Automation, pp. 3654-3659 (2006).

4) IRHIAHME: Biga Y 5V VRIS LS BGM Y Y F oy
7 DEBYER, BREFEXMWIEE, Vol. 125, No. 7, pp. 1004-1010
(2005).

5) RABE, BFHE, BATHERE: BRI 4D TROMBRTFEIC
B9 % —HEES, 152548k, Vol. HIP2005-99, No. 479, pp. 109-114
(2005).

6) Lipscomb, S. D.: Cognition of Musical and Visual Accent Struc-
ture Alignment in Film and Animation, Proc. of the Int. Conf. of
Music Perception and Cognition, pp. 309-313 (1996).

7) Bolivar, V.J., Cohen, A.J. and Fentress, J.C.: Semantic and formal
congruency in music and motion pictures: Effects on the interpreta-
tion of visual action, Psychomusicology, Vol. 13, pp. 28-59 (1994).

8) Marshall, S. K. and Cohen, A. J.: Effect of musical soundtracks
on attitudes toward animated geometric figures, Music Perception,
Vol. 6, pp. 95-112 (1988).

9) Boltz, M., Schulkind, M. and Kantra, S.: Effect of background
music on the remembering of filmed events, Memory and Cogni-
tion, Vol. 19, pp. 593-606 (1991).

10) Lu, L., Liu, D. and Zhang, H. J.: Automatic Mood Detection and
Tracking of Music Audio Signals, IEEE Trans. on Audio, Speech,
and Language Process., Vol. 14, No. 1, pp. 5-18 (2006).

11) Synak, P. and Wieczorkowska, A.: Some Issues on Detecting
Emotions in Music, Proc. of Rough Sets, Fuzzy Sets, Data Mining,
and Granular Computing, Vol. 2, pp. 314-322 (2005).

12) Kang, H. B.: Affective Content Detection using HMMs, Proc. of
the 11th ACM Multimedia, pp. 259-262 (2003).

13) Wei, C. Y., Dimitrova, N. and Chang, S. F.: Color-Mood Analy-
sis of Films Based on Syntactic and Psychological Models, Proc.
of IEEE Int. Conf. on Multimedia and Expo., Vol. 2, pp. 831-834
(2004).





