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Fire detection using video sequences in urban
out-door environment
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Abstract

Nowadays automated early warning systems are essential in human life. One of these systems is fire detection
which plays an important rolc in survcillance and sccurity systems because the fire can spread quickly and
cause great damage to an area. Traditional fire detection methods usually are based on smoke and
temperature detectors (sensors). These methods cannot work properly in large space and out-door
environments. They have high false alarm rates, and to cover the entire area, many smoke or temperature
firc dctectors are required, that is cxpensive. Due to the rapid developments in CCTV (Closed Circuit
Television) surveillance system in recent years and video processing techniques, there is a big trend to replace
conventional fire detection techniques with computer vision-based systems. This new technology can provide
more reliable information and can be more cost-effective. The main objective of fire detection systems is high
detection accuracy, low error rate and reasonable time detect. The video fire detection technology uses CCD
cameras to capture images of the observed scene, which provides abundant and intuitive information for fire
detection using image processing algorithms.

This paper presents an efficient fire detection system which detects fire areas by analyzing the videos that
are acquired by surveillance cameras in urban out-door environment, especially in storage of Yazd Gas
Company.

Proposed method uses color, spatial and temporal information that makes a good distinction between the fire

‘”f * Corresponding author L3 loosge o ¥

ol ¥ 5Ll 1TAA e 60y alllae g5 @VWAAN /oY 5Ll o 5 @ VYAV 2 200 & 6 @ VWARAN Frdlin oyl 5,6 @

D L



and objects which are similar to the fire. The purpose is achieved using multi- filter. The first filter separates
red color arca as a primary fire candidate. The sccond filter operates based on the difference between fire
candidate arcas in the scquence of frames. In the last filter, variation of red channcl in the candidate arca is
computed and comparcd with the threshold which is updating continuously. In the experiments, the
performance of these filters are evaluated separately. The proposed final system is a combination of all filters.
Experimental results show that the precision of the final proposed system in urban out-door environment is
100%, and our technique achieves the average detection rate of 87.35% which outperforms other base

methods.

Keywords: Fire Detection, Video Sequences, Image Processing, Detection Time
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(Figure-5): Examination of different thresholds
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(Tablc-1): The results of the three approaches on videos that contain flame
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(Tablc-3): The results of the three approaches on vidcos without flame

45 00 0010 sl OB Slasy Cond _ .
) i | e o S 30 il Sy B P ol o lol
2 )0 > g g DB S8 olax
) . X O | o | O | ot | oh | o
A (9 9° 99, S 95
s 99 vy A 99 v
o . . - = 4 v 4 non_[ire_Demo0.avi \
. . . - - v v v non_fire_Demol.avi Y
. 15.3% . — 60 4 X 4 non_[ire Demo?2.avi Y
. 3.6% . - 12 v X v non_firc Dcmo3.avi ¥
12.1% 19.8% . 36 59 X X 4 non_fire Demo4.avi 0
. . . - = v v 4 non_fire_Demo5.avi 4
. . . - - v v v non_fire2.avi \
. . . = = v v v nonlirel_Gaz.avi A
. . o - - v v 4 nonfire2 Gaz.avi a
. . . - - v v v nonfire3 Gaz.avi heo

I False Negative

2 False Positive

Bl ¥ 55l YA L



—

—

S Sl sladoaxo )3 795399 Jaglal SeTdy HUST 3I3S) (gl Lk

3.75% 17.5% . 3 14 X X v nonfirc4_Gaz.avi V)
12.27% 23.18% . 27 15 X X A nonfire5 Gaz.avi VY
. . . - - v v v nonfire6 Gaz.avi VY
. . . - - v v v nonfire7_Gaz.avi V¥
. . . - - v v v nonfirc8 Gaz.avi Vo
. . . - - v v v nonfirc9_gaz.avi VP
. . . - - v v v nonfirel0 gaz.avi 1\%
T S 55 (53leculiny b9y LS Ao (P Jgur)
(Tablc-4): Summary of Results of Proposed Mcthod in Non-Fire Class
V17 | V16 | VI5 | via [ vi3 | viz | vit [ vio | vo | v8 | v7 | ve | V5 | va | v3 | v2 | vi $idgg o lad
v v v 4 v X X v v | v | ¥ | ¢V X v | v | v | Y [ORSRIPICY. &

° o o 12.27 | 3.75 °

B slaws cos
£y odealy e A
sy L S slass

D50 >

DTl By pads Sez
30 s CB0 (D) Jgozr 4 axsi b aods j5b 4
26 83y ;8 5 /Y sad ) slagiags glil o 51 8o,
CWIRYLV AT

GOkt P9y 2 b (2L sl el (8- Jgu)
(Table-5): Performance evaluation parameters of the
proposed method
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(Table-6): Comparison of detection time in videos contain firce
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(Figure-6): Output of the proposcd method on several frames that contain flame
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(Figurc-7): Output of the proposed mcthod on multiple frames without flame
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(Table-7): Information of all video that were used
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