Video Flame Detection with Periodicity Analysis Based False Alarm Rejection
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ABSTRACT

A video flame detection method analyze the temporal and spatial characteristics of the regions which have the flame-like color
and moving objects in the input video. The video flame detector should be able to reduce a false alarm rate without the

degradation of flame detection capability. The conventional methods can reject the false alarm caused by the car lights and some

electric lights. However they make the false alarm caused by the warning lights, neon sign, and some periodic flickering lights

which have the flame-like color and temporal features. This paper propose the video flame detection method with periodicity
analysis based false alarm rejection. The proposed method can detect the periodicity of the flickering electric lights and can reject

the false alarm caused by the periodic electric lights. The computer simulation showed that the proposed method did not make the
false alarm in the test video with the periodic electric lights. But the conventional methods made a false alarm in the same test

video.

7|9
Video flame detection, fire, flickering, false alarm

vy 341914, 3t

Ny
&

St (Ish@dyu.ac.kr)

HESNUSE
1 2011, 06. 27

o

1 2011, 08. 12

=t LR}

12011, 07. 20

J2 At

|AHZ

A
=

RN}

A
o

~
=

479



5 A2HEAI S8 =] Al6d A4S

!

BN

ofi

v

M E

A3 AR AA 7S

o AAE sk

s

|

A% 39 A

o)

L
T

a8y AR WA

A
3

3} &
A AIMZE 7)ol Ha givk ey o]

1
=

=%
o

= 5

7HA AL AR web B2 o] VED

=
=

ARE & F7} gloh a2la g

?:51'

- gl=Aed o

H

= 3l

Ay

ol

+ glal, aea

5

A
o
Br

S ~
DG
i 3
oo
w© T
= ~
o 6N
== G
6N o
1m| OE
2 A
% @
|
o<
ol ~
mﬁ Nk
ot

N
=X
= S
°
o}J Ak nxéo

NI
~o o)
-
= -
N ..
= .8
mE
= ON
~ Ay
R R

o1

EG
= ol
Jo o
o5 J 9o

ll
o ™
— ©
oy o &
B ome —
B
o T or
" E
® T T

50 R

, 37l M

],

R
K
o
Jo

Fire Detector)= 3}

Lk
Avht W el

=
=

bl giok sHA

9

=

e 2 7Y

AR A=

o
=

p—

3 A7 EA s

=
o

st A= A

Fusion
Deosion

Tamnpor)

Processang
I'
Spaha

o 2

== 34

&%

BN

o

e
T

314

se A

jzel

A

~a

I Interface
1
&1 4

o I o
<H = uw
o T
=~
o =
mm = M
oy
ax
W o pjo
T N
< X
X
TGS
fe o o
~ T
_ B
o N Eo,
wm W 44
"o —
=T =
N o
[
ox 7. EE
=T K

Fig. 1 Video Flame Detection System
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Tabie 2. Movirg Regon Detection Algorithm
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Table 1. Flame Color Detection Algorithm
R
S

IF (rulel) AND(rule2) AND(rule3)
THEN flame—color—pixel

rulel: R > Rr
rule?:

rule3:

ELSE
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Step 1 © RGB to HSI conversion
Step 2 . flame color pixel detection
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Fig. 2 Temporal variation of the flame pixel in the Movie 1
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Fig. 3 Temporal variation of the warning light pixel in the Movie 3
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Table 3. Periodic Signal Detection Algorithm

Step 1 pitch detection

IF (RHu[k,l] > RHuilkl]) && (RHnulkl] < RH.[k,l])
THEN TP[m] = n, where m : 0, 1, 2, ...

IF (RHW[k,1] < RHyilkl]) && (RHpilk,l] = RH[k,1])
THEN BP[m] = n, where m : 0, 1, 2, ...

Step 2 periodicity check for Top-Pitch (TP[m])
IF (TP[m+1]-TP[m]) - (TP[m*2]-TP[m+1])] < 1
, for all m

THEN periodic-signal

ELSE non-periodic-signal

Step 3 : repeat periodicity check for Bottom-Pitch (BP/m])

same as Top-Pitch
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Table 4. Simulation Result

Test Video Flame Detection Rate| False Alarm Rate

Toreyin | Proposed | Toreyin | Proposed
Movie 1 974 94.6 0 0
Movie 2 31.7 319 0 0
Movie 3 X X 575 0
Movie 4 X X 95.3 0
Movie 5 X X 0 0
Movie 6 X X 0 0
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