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Object Tracking Using Template Based on Adaptive
3-Frame Difference
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Abstract

To generate the template of a detected object and to track the overlapped object and the object covered by other
objects correctly are important research problems in visual surveillance. The frame difference is not capable of
generating the template of slowly moving object. To get around the drawback of the conventional frame difference,
we propose a new algorithm for generating a template using adaptive 3-frame difference.
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Fig. 1. General Framework of visual surveillance.
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Fig. 2. The problemr: of detecting moving object.
(a) The problem of background subtraction.
(b, The problem of frame difference.

M (z)= (I (z)—1,_,(z)) > T} o))
and(I,(z) — B, (z)) > 7,

M (z)  FAYe] e 49

L(z) A zHde iz

I ((z) A1 Zdd A9 g4z

B(z) A Zede] shagh

T : Frame Diffzrence®] %71t

7, SR e Eel ARk

T3 I zhz o] i dAXE
B At EXE FEed 2ol
apol g o] &3t HET ¥ wiE £l WU
B¥E

A& F Arh ZHQ 2ol ol §dhe
A RES A7) st 2y 33 2] A
ato] WL AGEe HEH 0k Ik

3. HIER 44

A AW 7|¥HRegion Tracker) B3 32
EAE AEstn gdE2dE A7) A2 A
AE NS E Fosta old ZH Yol o
AgHor 2xss Wilent [4], [6] 2
FHE 0|83t EA| 49 oF BT Tt

SAG A% Aol e A% FHFA A
7} gleh. ol vpmlshed 2 EE
4 @40 wySAY 7Y ¥ D o )

a5
N
=
N
o,
ity

350

(b)

() (d)
a8 3. A4 FE A4,
(a) ZEY zolg ] &3 &4 2.
(b) W17 &2 W o8 EA 22

(© ZH9 2ol o]F BF R A4S o 8T BA 2. (@)
b, (@) F Wee 3F UL o8 A 27

Fig. 3. The process of detecting object.
(a) Object detection by frame difference.
(h) Object detection by background subtraction.
(c) Object detection by morphology technique after frame
difference.
(d) Object detection by fusion of two methods (b), (c).
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Fig. 4. Tracking based on Region tracker.
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Fig. 5. The diagram of 3-frame difference.
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Fig. 7. Template generated by the proposed algorithm.
(a) Object tracking.
(b) The template generated by proposed algorithm.
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Fig. 8 Generation of a template for slowly moving object
using several methods.
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(a) Object tracking.

(b) Template by 2-frame difference.
(c) Template by 3-frame difference.
(d) Template by background subtraction.
(e) Template by the proposed algorithm.
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Fig. 9. Generation of a template in the environment of
variant luminance using several methods.

(a) Object tracking.

(b) Template by 2-frame difference.

(c) Template by 3-frame difference.

(d) Template by background subtraction.

(e) Template by the proposed algorithm.
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