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Movie Summarization based on Film Grammar

Yoshiki DEGUCHI' Atsuo YOSHITAKA'

In this paper, a framework of movie summarization based on film grammar is proposed. In order to
summarize a movie, segments impressed by editing and segments depended on those segments should be
detected. First, action segments, tension segments, and calm segments are detected as segments impressed
by editing, and included in the summary in order of the important degree. Secondly, if segments which
property is different from are adjacent, there is a dependent relationship between those segments. A
dependent degree between those segments is calculated, and segments impressed by editing and tight
dependent segments are included in the summary. Consequently, both segments impressed by editing and

context are included in the summary.

1. O0O0O0O0 gboboboooooboobooooobooobooobob

gboboooooboobobobobobooooo
gooooOoOooopoopoopooooooooodbDd
gboboboooboooboobooooobobobo
gboboboobooooboooooobobobo
gboboboobooooboooooobobobo
gboboboobooooboooooobobobo
gboboboooboooboobooooobobobo
gboboboooboooboobooooobobobo
gbobobobooobobooboboo

t000000000o00n

Graduate School of Engineering, Hiroshima University

0330

gbobooooobooboboboboboboooon
gbobooooobooboboboboboboooon
gbobooooobooboboboboboboooon
gbooboooooooboboboboboooooon
gbooboooooooboboboboboooooon
gbooboooooooboboboboboooooon
gooooooo

000000000 00O0DoOoooooooaoll
gbobooooobooboboboboboboooon
gbooboooooooboboboboboooooon
gbooboooooooboboboboboooooon


研究会Temp 
社団法人 情報処理学会　研究報告IPSJ SIG Technical Report

研究会Temp 
2004－DBS－132　　(5)

研究会Temp 
2004／1／15

研究会Temp 
－33－


00000000000000RIOOO000O00O0
J0d0000000000O0OoOoOoOooooooo
J0d0000000000O0OoOoOoOooooooo
000000O00O00oOooOoEBlooooooooon
0000000000000 0000000 User
Attention Model 0 0000000000000 O0O0
Jod0o0000o000000o0oooooooooo
J0d0000000000O0OoOoOoOooooooo
J0d0000000000O0OoOoOoOooooooo
J0d0000000000O0OoOoOoOooooooo
Jod0o0000o000000o0oooooooooo
Jo0o0o0o0o0o0o00o0o0o0ooooooooog
00oo0O0oO0O0O000000O0OO0oooooo
J0d0000000000O0OoOoOoOooooooo
J0d0000000000O0OoOoOoOooooooo
J0d0000000000O0OoOoOoOooooooo
Jod0o0000o000000o0oooooooooo
Jod0o0000o000000o0oooooooooo
Jod0o0000o000000o0oooooooooo
ooooooooooo
[fl0000000000000000O0O0OOOO
000000000 0000000000000000
Jod0o0000o000000o0oooooooooo
joo0o0o00000o0o00oOoomoooood
Jod0o0000o000000o0oooooooooo
J0d0000000000O0OoOoOoOooooooo
Jod00000000000O0OoOoOoooooo
0000o0oOoooooOloobooooooooao
Jod0o00o000000000oooooooooo
00000000 MOo00o0moooonoooon
Jod0o00o000000000oooooooooo
J0d0000000000O0O0O0O0Oooooooo

gboboboboooobooboooooooobobaon

gboboboooboooboobooooboobobobo
gooooo
gboobo200000000000000D00D0
gbos3sgoboobobooboobooooobo4000
gbobobooooogsboboobooboobo
gbobdedobooboonOoonO

2. O0O0O0O

2.1 O00O00O0O0d
Jo0000o0o00o0oooooooooooooo

J0d0000000000O0O0oOooOoooooo

00000000 elooo000DoDoooooooono

Joooooooooooo

0340

U OO00D0OO0oO
gbobooooboobobobooboooon

0O OOO0Ooooo
gbobobooooboooon

U OO00DOOo0oo
gboboooooboobooboboboooon

U OO00D0OOo0oo
gbobooooboobobobooboooon

22 00000
gbooboooooobooooboobobooboooboon
gboobooooooboobobobobobooooon
gbobmoobooomoooooobooobobo
gbobooooobooboboboboboboooon
gbobooooobooboboboboboboooon
gbobooooobooboboboboboboooon
gboobooooooobobobobobooooon
gboobooooooobobobobobooooon
gboboomooboobmooooobooobobo
gbo3bdbooboooooooooobobonba
gbobooooobooboboboboboboooon
gbobooooobooboboboboboboooon
gboobooooooobobobobobobooon
gboobooooooobobobobobobooon
gboobooooooobobobobobobooon
gboboooooboobobobobooobooobon
gbobobooooboooooboobobob
gbobooooobooboboboboboboooon
gboobooooooobobobobobobooon
gboobooooooobobobobobobooon
gboobooooooobobobobobobooon
gbobooooobooboboboboboboooon
gbobooooobooboboboboboboooon
gbooooboobobobobooobooobooon
gbobobooooobooooooooobooobob
gboobooooz200000000000000DO0
gbooboooooooboboboboboooon
gboobgo200b00b00boboooboooboobo
gboboooooboobobobobobooboooon
gboboooooboobobobobobooboooon
gbooboooooooboboboboboooon
gbooboooooooboboboboboooon
gbooboooooooboboboboboooon
gboboooooboobobobobobooboooon
gboboooooboobobobobobooboooon
gboboooooboobobobob


研究会Temp 
－34－


Jood0o0o0ooo0ooooooooooo
J0d0000000000O0O0oOooOoooooo
000000000000 »(=200000000000
J0d0000000000O0OoOoOoOooooooo
Jod0o0000o000000o0oooooooooo
Jod0o0000o000000o0oooooooooo
J00000o0000000o0ooooooooooon
J0d0000000000O0OoOoOoOooooooo
J0d0000000000O0OoOoOoOooooooo
J0000000O000000O0ooooooog

3. DO0OOOooOoooo
3.1 OO0OO0O0d
3.1.1 O0000O0O000OO0O0O0O0O0OO0O
J00000000O0000000OoOooOooOn
Jod00000000000OooOoOooooooo
goooooooooooo

k0000000 s0000000000 SLGIO]
00000s000000000000000000
oooo sSw,)00o000000oonoooooo
J0d0000000000O0OoO0OoOoOoooooo
J0d0000000000O0OoO0OoOoOoooooo
Jod0o0000o000000o0oooooooooo
J0000000000O00O0Oo 1 00000000
Jo000o00000o0o0oOooo 2000000
J0d0000000000O0OoO0OoOoOoooooo
J0d0000000000O0OoO0OoOoOoooooo
ooooooo

1, if SL(s,)<Th,,,
SL VA (Sk ) — { U( (Sk.) < sho.
0, otherwise
1
Thshot = 5 (SLmean + SLmode)

0000 Thylframel 00 000000000000
000000S8Ly,lframel 00000000000
00000000000 SLeelframel0 000000
0000000000000000000.5 0000
000000000000 moooooooon o5
Joooooooooooo

3.1.2 0O00O0OO0OO0OO0DOOOOOOO
0000000loD 1000000000000
Jo0000o0o00o00o0o0o00oo0oooooooo
0oO000ooMoo0oD0ooOooooooooo
J000000000O0000dO0o0o0oooooooo
J000000000O0000dO0o0o0oooooooo

0 350

0000000000000 0D0000D0DO000
000000000000000000000000
000000000000000L
0000s,000000000000000000
000000 EG)OODDMOOO0ODDOOOn
oo0ooooooovrmv,(yDOOO0Oo0DDoDoO0Ooo
0000000000000 0D0D000D0DO0OO
000000000000000000000000
000000000000000000000000
000000000000000000000000
ooDooo

VTIV (s, )= E, (s, )/SL(s, )x30

x=a TP
EEAM®D
PR ER

y=bTD
KEABD
P ZERIR R

U1 bobobaob

(@ FEHRLL WRED
(5 2 T

) T >

O2000000000000000O000O0DO0000

3.13 O0OO0O0OO0OO0OO000O0
[BlOODDODO0DO0DO0O0DDO0O0O0DOOO0OO0O00O0
gboboooooboobobobooooog sgn
gboobooooooobobobobooobooobogoon
gboobooooooobobobobooobooobogoon
gboobooooooobobobobooobooobogoon
gboboooooboobobobobooobooobon
gboboooooboobobobobooobooobon
gboboooooboobobobobooobooobon


研究会Temp 
－35－


Jo0000o0o00o00o0o0o00oo0oooooooo
J000000000O0000dO0o0o0oooooooo
J000000000O0000dO0o0o0oooooooo
J000000000O0000dO0o0o0oooooooo
00000000000(30-300H70 000000
goooooooooo

0000 500000000000 ILGsp [O0]000
000000000000 O0000oO0ooooon
MMJMDDDDDDDDDDDDDDDDDDDD
My ()0 00000000000

1 4
Loif — D IL(s,,) < Th,
MVA(sk)z lf 10’_2275 (Sk+t)< inst
0, othewise

DDDWM%DDDDDDDDDDD1QMMDDDD

[Hz] | 2000

1000 1 b 3 5 2% 8

03 0ooooooooobon

3.1.4 0O0O0O000OO

0000000000000000000000
000000000 000000000000
Action(s)000000000000000000O 30
00000000000 s, 000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
gooo

Actionls =1 SLV (s, )+ VTIV (s, )+ MV (s
k 3 APk APk APk

3.2 000

0000000000000000000000
Jodo0o000000000oooooooooo
Jodo0o000000000oooooooooo
Jodo0o000000000oooooooooo
00000000000 O%ension(s)0 0000000
oooooooo

0 360

SL

Tension

Tensi =1-
ension(s, ) T

shot

SLipusion = % Zn: SL (S ktm; )

i=1
if Thy,, >SL{s,.,, )>SLls,.,, )>+>SLls,.,,, ) and

—5<m <m,<---<m,<4 and n=4

Ub0o0SLngs, 00000000000 OO0OOODOO
gbobbor000000D0OO0OOCOCOOOOmMO
kO000000000DO000O000O00

3.3 O0OO0O0O
33.1 O00O0O0OOO0OO0OOOO0OO0

00000000000000000000000
000000000000000000000000
000000000000

0000 s,000000000000000000
000 SLV(s)0 00 000000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000 DOD0O000DD0OO000 100000
000000000000 DODO00O0D 20000
0000000000000 0D0D000D0DO0OO
000000000000000000000000
oooooooon

sznegz{

1, if SL(s,)>Th

0, otherwise

shot

332 0O00O0O0OOOOO0OOOO
0000000000000 o0oooooooon
J00d0000000O00o0oooooooooo
Joo0o0o00o00o0o0o0oooooooooooo
Joo0o0o00o00o0o0o0oooooooooooo
Joo0o0o00o00o0o0o0oooooooooooo
oooooooo

0000 s000000000000000000
00000000000000000000 200
0000 2b)000000000000000000
Joo0o0o00o0o0oooooooooooooo
Joo0o0o00o0o0oooooooooooooo
J00d00000000OodOoOmon 10000
02b)000000000 7, 0000900000
J00000d0d0d000dooooooooon


研究会Temp 
－36－


ooo

020000000000 Sum(s)0DO0O00O0
OO0 Ns)ODOOD0ODO00D0 s, 0000000000
00000000000 vivdspyDODOOOO0O0O
oooog

VTIVC(sk)zéx(S”m(s%(sk) + 1)

1 1 T 8
0 0 3 4
1 1 1 2
0 0 5 g
FBE ot EBE O
1 1 8 |10
(@) FoFerd @ (b BFRIER

04 DODOOOOOOODOODOODOOOO

333 0O0OO0OOOOOOO
J00000000000000O00ooooon
00000 Mmooo0oo0o000000000000o
Jod00000000000OooOoOooooooo
oooog
0000s000000000000000000
DDDDDDN%QDEDDDDDDDDDDDDD
00000 Mrs)0 00000000000

4
1) lf’ % 2 IL(SkJri ) > ThinstC

i=—5

MVC(sk)=

0, othewise

DDDHM%DDDDDDDDDDD1AMMDDDD

334 00000
0000000000000000000000
00000000 00000000000 Calm(sy)
00000000000000000000 3000
000000000 ,00000000000000
000000000000000000000000
000000000000000000000000
00000000000000000000000

Calm(s, )= %{SL Vs, )+ VTV (s, )+ MV (s, )}

4. O00O00OOO0O0OOOO0
41 0OO0O0OO0OOOOOOO0
3.14,334000000000000000000

0370

gbooboooooooboboboboboooooon
gboobosboobobobooooboobobobo
gbobooooobooboboboboboboooon
gmooooobooboboboboobomonog
gbooboboobobob42 0000000000
gboooooooobo
gboboboooobooboooooboooboobob
gbobooooobooobooboobobobo 200
obobooo sboobooboboboboobooooo
gbobooooobobobooobooboono

42 00000
gboobooooooobobobobboobooon
gbooboooooboobobobobobobooon
gbooboooooboobobobobobobooon
gboboooooboobobobob2ebdnbn 16
gboobooooooboobobobobobooooon
gboobooooooboobobobobobooooon
gboobooooooboobobobobobooooon
gbooboooooboobobobobobobooon
gboooooooo11%ubobobooobaoba
gbobooooooboobobaobo

43 0O0OO0ODOODODOOO
gboobooooooobobobobooboooo
gbooboooooboobobobobobobooon
gbooboooooboobobobobobobooon
gooooo
gboboboooobooooooobooobooobob
gboobooooooboobobobobobooooon
gboobooooooboobobobobobooooon
gbooboooooboobobobobobobooon
gbooboooooboobobobobobobooon
gbooboooooboobobobobobobooon
gboobooooooboobobobobobooooon
gboobooooooboobobobobobooooon
gboobooooooboobobobobobooooon
gbooboooooboobobobobobobooon
gbobooooooboobobaobo

44 0000000

000000000 D000000DO0D00000D
gooooooog s, 10,15,20,25,30 000000
0000000000000000
(1) Doox(=200000
(299 D000O00O00000000.0000000


研究会Temp 
－37－


0000000000000 00oooooooo
00000000000 0000000000
gooooooooood

(3 0DO0O00O0O0DO0O0000O0@OOO0D0000
000000001, (3.200000000

31 »000000000000000O00OD
Joo0o0o0o0ooooooooooooo
ooo

(320 QOODODO0O0OO0O0D0ODOO0DO0O(B.2.),
(32200000000

(3.2.1) (3.1)O00O0O00O0O0OOO0OODOOOO

Jooo0o0ooooooooooooo

Joo0o0o0o0o0o0o0ooooooooo

0000000000000O0ooo

Joo00o0o0oooooooooo

Jdo00o0o0oooooooood

00000D000000O00ooooo

ooooog

(4 0DO0O00OOO0O0O0OOOOO@EOOO0OO0O0O00
000004, 4200000000

(41) »00000O0OOOOOOOOOOOOO
ooooooooooog

(42 UOODOOO0DOOOOOODOOM.2.1),
(42200000000

(42.1) 41DOOOOO0O0OOOOOOOOOO
ooooog

0000000000000O0ooo

Jo0od0o00o0oooooooooo

gooooooooooooooooo

00000D0000o00o0ooooo

oooo

Jo0d00d0d000do0ooooooogo

0000000000@OD000D0ooooonooo

00000000000, woooooooooo

Jod0o0o0000000o00oooooooooo

Jod0o0o00o0o0o0o0o0o0ooooooooo

(3.2.2)

(4.2.2)

5. O0OO0OO

00000500000000000000MmMO0
0000000000000000000000 160
x 120[pixell0 0 000000 30[frames/sec.]0 24 O
00000000 000000D00O0O0O0D0OO0OO0n
22.050(kHzl0 000 8000000000 OOO

0O 00000 20

000000000,19970, 00000
0 0O0O0O0O0o0

0 380

gbooboooooo,19960, 00000

U ocooooobobobonb
ooooo0ooooooooog, 20020, SF
gboobaob

0O OAILDO
00ooo0o0oooooooooog,20010,SF
gooo

O OoooooMOOOOO
gbobobbbobobooob,194 0,00
god

51 O00O0O0OOOOOOOOOOO

gbooboooogsoboonoobooboboon
gbobooooobooboboboboboboooon
gbobooooobooboboboboboboooon
gbobooooobooboboboboboboooon
gboobO1030000000000000N OO0
gboobooooooobooboboNeDODODO
gbooboooodOveODOOOOOODOODODO
gboooooooon

U1 bobooooobooobooo

ooooooog
Precision Recall
Nc/Nd Nc/Na
Speed2 0.98(83/85) | 0.70(83/119)
TheRock 0.83(100/120) | 0.74(100/136)
MinorityReport 0.57(77/135) | 0.84(77/92)
AT 0.75(43/57) | 0.90( 43/ 48)
DialMforMurder 0.00( 0/31) (*1)
*1DONe=0000D0
02 00000000000
ooDooog
Precision Recall
Nc/Nd Nc/Na
Speed2 0.81(17/21) | 0.71(17/ 24)
TheRock 0.58(28/48) | 0.93(28/30)
MinorityReport 0.59( 22/ 37) 0.32( 22/ 69)
AT 0.70(57/81) | 0.77(57/ 74)
DialMforMurder 0.48( 26/ 54) 0.51( 26/ 51)



研究会Temp 
－38－


03 00oo0oooooooobon

04 0O0000O0OO0ODOODOODOD

oonooooo Precision Recall

Precision Recall LclLd LclLa
NclNd Nc/Na Speed?2 0.90(19/21) | 0.95(19/20)
Speed2 0.95(370/391) | 0.99(370/372) TheRock 0.57(17/30) | 0.71(17/24)
TheRock 0.93(295/318) | 0.89(295/333) MinorityReport 0.78(28/36) | 0.90( 28/ 31)
MinorityReport 0.84(270/322) | 0.84(270/321) AL 0.63(22/35) | 0.96(22/23)
AL 0.93(320/343) | 0.87(320/368) DialMforMurder 0.36(11/30) | 0.73(11/15)

DialMforMurder || 0.93(374/401) | 0.87(374/431)

gboboooooboobobooboboboooo
gboboboobooooboooooobobobo
gboboboobooooboooooobobobo
gbobobobooobooooboonoo

0000000 Recall DO0OODOODOODOOOO
gboboboooboooboobooooobobobo
gboboboooboooboobooooobobobo
gboboboobooooboooooobobobo
gboboboobooooboooooobobobo
gboboboobooooboooooobobobo
gboboboooboooboobooooobobobo
gooooooooooboobobobobbobob
gboboboooboooboobooooobobobo
gboboboobooooboooooobobobo
gboboboobooooboooooobobobo
gbooobooboob

gboboooooboobobobobobooooo
gboboboob

52 O0OODOODOOOOOOO

gooooboobbooooooooboboboboooo
gboboboobooooboooooobobobo
gboboboooboooboobooooboobobobo
gbob4 000000DO0ODOOOOOODOODOO
gboboboooboooboobooooboobobobo
gboboboboooooooboobono 40000
gbobooboboLd0bobobooooooonDg
gboboboobobodLeboboooooonDo
gbobobobbdLeb0oboboooboooboono
gbobobooobooobogo

4000000000000 0O00C0O0O0O0O0ODO
gboboboobooooboooooobobobo
gboboboobooooboooooobobobo
oo

0390

53 0O0OOOOOOOO

gbodoebOO0bObDOOOOODODODOOOO
gbobooooobooboboboboboboooon
gboboooooboobomobobomooboooog
gbobooooobooboboboboboboooon
gooo

5.3.1 0O0OO0O0OO0OOOOOOOO0

gbobooooooboooboobobooboooo
gboboooooobooobooboobgosboobong
gboboooooboo wooooooobobobo
gbooboo0o woboboooooooobooobobo
gbooboooooooboboboboboooon
gbooboooooooboboboboboooon
gboboooooboobobobobobobooon
gboboooooboobobobobobobooon
iooooooboobobobooboobobobobo
gbooboooooooboboboboboooon
gbooboooooooboboboboboooon
gboooooooooboon

gbobobooobooboooooboobobob
gbobooooobooboboboboboboooon
gbobooooobooboboboboboboooon
gbooboooooooboboboboboooon
gbooboooooooboboboboboooon
gbooboooooooboboboboboooon
gbobooooobooboboboboboboooon
gbobooooobooboboboboboboooon
gbobooooobooboboboboboboooon
gbooboooooooboboboboboooon
gbooboooooooboboboboboooon
gooooo

53.2 O0O0OO
200000000000000600 100000
gbooboooooooboboboboboooooon


研究会Temp 
－39－


gboboboobooooboooooobobobo
gbobozoboboobooosbboobobobo
gbosbobobobsobboobooboobdo4n0
gbobobooboooboobobosoboooonog
gbob200000000000000000DO01
gboboboobooooboooooobobobo
gboboboobooooboooooobobobo
gboboboooboooboobooooobobobo
gboboboooboooboobooooobobobo
gboboboooboooboobooooobobobo
gboboboobooooboooooobobobo
gboboboobooooboooooobobobo
gboboooogon

gbobob40000000060000000O
gboboooboooo

12345

) 5&'\ ., ..... ﬁ .....

= Z23(NIBFZE ;

EORED Eﬁ;{ 105-b- |

] By - ,_< Speed2 =

ﬁmsﬁnmﬂﬁz{ AL =
HEBEE—  —rRER

b5 ODOooooo

gboboooooboobobobobobooooo
gboboboooboooboobooooobobobo
gboboboooboooboobooooobobobo
gboboboobooooboooooobobobo
gboboboobooooboooooobobobo
gboboboobooooboooooobobobo
gboboboooboooboobooooobobobo
O0oo0oo0oAlDOoOooooooooooo 500
gboboboooboooboobooooobobobo
gboboboobooooboooooobobobo
gboboboobooooboooooobobobo
gboboboobooooboooooobobobo
gboboboooobobobo10b0obooooo
gboboboooboooboobooooobobobo
gboboboooboooboobooooobobobo
gooo

6. 0O0OO

gbobobbooobooobobobooboooon
gboboboooboooboobooooboobobobo
gboboboooboooboobooooboobobobo

0400

gboobooooooboobobobobobooooon
gbooboooooboobobobobobobooon
vbobooooobooboboboboboomooo
gbobooooobooboboboboboboooon
gboobooooooboobobobobobooooon
gboooooooooobo

gboboboooobooooooobooobooobob
gbobooooobooboboboboboboooon
gbobooooobooboboboboboboooon
gbobooooobooboboboboboboooon
gboobooooooboobobobobobooooon
gboobooooooboobobobobobooooon
gboobooooooboobobobobobooooon
oo

oooa

[1] R. Lienhart, S. Pfeiffer, W. Effelsberg, “Video
Abstracting”, Communications of the ACM, Vol.
40, No. 12, pp. 55-62, Dec. 1997.

[21 000, 0000, “0000000000000
oooooooood», oooooooooog,
Vol. J84-D-II, No. 6, pp. 1122-1131, Jun. 2001.

[3] Yu-Fei Ma, Lie Lu, Hong-Jiang Zhang, Mingjing
Li, “A User Attention Model for Video
Summarization”, Proc. of ACM Multimedia, pp.
533-542, Dec. 2002.

[4] Yihong Gong, Xin Liu, “Summarizing Video by
Minimizing Visual Content Redundancies”,
IEEE International Conference on Multimedia
and Exposition, pp. 788-791, 2001.

[pl DOOO,O0000,0000,¢“C0000000
oooooooogor”, oooooooooo, Vol
2002, No. 25, pp. 25-30, Mar. 2002.

[6l DOOOOODOOO0O, 0000, 00000, 4“0
oooor, oogoooo, 1980.

[71l 00000, 0000, “00000000000
0oodo00oo0ooooDoooooo”, ooooo
oooood, Vol. J79-D-I1, No. 5, pp. 675-686,
May 1996.

[l D000, 0000, 0000, 0000,“900
doooooooooboboooooooboboooo
07, 0000, MVE97-96, pp. 23-29, 1998.


研究会Temp 
－40－


	Movie Summarization based on Film Grammar



