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Online Video Synopsis via Multiple Object Detection

JaeWon Lee*, DoHyeon Kim*, Yoon Kim*

Abstract

In this paper, an online video summarization algorithm based on multiple object detection is
proposed. As crime has been on the rise due to the recent rapid urbanization, the people’s appetite
for safety has been growing and the installation of surveillance cameras such as a closed-circuit
television(CCTV) has been increasing in many cities. However, it takes a lot of time and labor to
retrieve and analyze a huge amount of video data from numerous CCTVs. As a result, there is an
increasing demand for intelligent video recognition systems that can automatically detect and
summarize various events occurring on CCTVs. Video summarization is a method of generating
synopsis video of a long time original video so that users can watch it in a short time. The proposed
video summarization method can be divided into two stages. The object extraction step detects a
specific object in the video and extracts a specific object desired by the user. The video summary
step creates a final synopsis video based on the objects extracted in the previous object extraction
step. While the existed methods do not consider the interaction between objects from the original
video when generating the synopsis video, in the proposed method, new object clustering algorithm
can effectively maintain interaction between objects in original video in synopsis video. This paper
also proposed an online optimization method that can efficiently summarize the large number of
objects appearing in long-time videos. Finally, Experimental results show that the performance of the

proposed method is superior to that of the existing video synopsis algorithm.

» Keyword: Video Synopsis, Video Summarization, Object-based Video Recognition, Object Detection,
CCTV(closed-circuit television)
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2.4 Online Video Synopsis Framework
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3.2. Object Tube Extraction
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Density(44)
Fig. 4. Change in Density of Video Synopsis Results
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(a) background Image (b) foreground(objects) image (c) synopsis image

Fig. 6. Object Stitching
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V. Experimental Results

4.1. Experiment Method

B =TolA AgkslE v AAE 7|9k vt e goF W
el Aes Wrksl] flaEix Ads 2dsgleh Addele= £
470¢] vt Q& o833l s It Q. A K= Table 19 2
t}. Cross Road, Street, Sidewalk, Hall-> [17]]4] #]&3t
/W "ol MEZ A 71#= A< AH(Cross Road, Street,
Sidewalk)e] L g+ 744 A ZdHolth(Hall). Cross Road+
te] AsAp7t g wakRol A #edgk JHoltt. Street
= o] Baztel FabE AsArt e AgellA Z9%
Holt}, Sidewalk: thre] BaAle} © Eulo]r} S48h= <

w ol B grlolek o2 Halle U3l A
WellM &3 diow ds &5 F9dhe RS 293 4
ot} ] 714 o]l AlE BF 320 x 2409] S|4 Ee] H]T]
Qo] & =Felld = AEA B7HE fste] aE vloly Al
EE o] &sith 43 #7442 Table 23} 2t
Table 1. Dataset Overview
Video Duration Resolution FPS
Cross Road 01:04:59 320 x 240 18
Street 01:13:33 320 x 240 18
Hall 01:01:49 320 x 240 18
Sidewalk 00:58:18 320 x 240 30

Table 2. Experiments Environment

Operating Microsoft Windows 10 for Education
System
CPU : Intel i7-6700K 4.00 GHz 8 cores
Hardware | GPU : NVIDIA GeForce GTX 1080 Ti (11GB)
RAM : 32GB
Compiler Microsoft Visual Studio 2015

4.2. Performance Metrics

ARAR B7kE 93 Al 7 A 54 ARE olESkS
tf. A, A WA AFE ZdY FAE(frame reduction
rate, FRIO|th 2] A& A& Htert ARPdo R o
vl GEHAEAE e = A E2A YE H]H 9] Zy|Y]
T oiR] AlgAls v e.e] ZH 9] 7h duhv A gEA
Adet e Aage 4 (D 2ok Zdd Fago
ST HT] Q3 HlaLske] AlgAl 2 M| Q9] ZEQ] ¢

=T ‘L
7F 9 ol AAReS ofngith

x:mlmn

# frames of synopsisvideo

Fhr= # frames of original video

(7

T oA AEe H3d ZHd 53
compact rate, CR)°|t}. Hd LYY $HES Y& v
HT 2. 8ofo 2 FHA o dnh AFHAU=AE L}E}IHE
AREA & Zdd el AL drfv) 548

—

o mele) SPES A (99 2ol ekl 5 k.
1 #Ve W H
= — =
CR W I BV E M E{l\lfﬂ(mys’) foregroundin V, }

Ss=lex=1y=

(8)

2 (8)A v(x,y, s) = AlgAlZ HITIQ Vol sHiA| g
A9l sta(z,y) & YUY Wb A= 7247 Zdde] yy]
(width)sh ol(heigh) S eJmlahm #Va=
Vel & Ze & JEhdth & Hi 2y
Aol FHET =g dvEth

Al fA A E= AIZEEA] o)/dE(chronological disorder ratio,
QoA FAFshE AA 1
ARHA 01%%3 SAsh= L‘i:.i A BT Q. oju] AJkEA] o)
E’O“ ’\F""\V\ Ht] Qo Sshs A 1He] ARKEA]9] ofshe

AZEA o) EE A ©)FF ol Uk & ek

CDR= 2= 3 Y (1IDUP,, P,.)DAP,,P,) < 0}
9

F= ApAlzs vy Qo) S4dshs BE 2AAE Eobehe A

W, #FE Y Fo 2

DAP,.P,). DP,.P,) = 27k 9%, A2 vle 004
F AL A S e Q18] Aho] groleh, Al
22 i) ooA] APEOR ofshd AR BERE ArkeA
°l

o] F/1i,

Table 3. Experimental Results

Dataset | Method FR CR CDR
[18[ - 0.171 155.395

Cross [4] 0.181 0.137 0.127
Road [21] 0.112 0.175 0.059
Proposed 0.122 0.182 0.044
[18] - 0.049 144.585

[4] 0.237 0.058 0.668

Street

[21] 0.269 0.064 0.619

Proposed 0.250 0.072 0.720

[18] - 0.039 31.278

[4] 0.215 0.044 0.251

Hall

[21] 0.169 0.040 0.134

Proposed 0.159 0.035 0.092

[18] - 0.067 35.297

[4] 0.174 0.069 0.205

Sidewalk

[21] 0.165 0.069 1.596

Proposed 0.145 0.082 0.125
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4.3. Resulis
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