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Objective: detect fire in video

Steps:

1) Identify moving pixels or regions

2) Check colors of moving regions to
see if they're fire-colored”

3) Wavelet Analysis in the
Temporal Domain

4) Wavelet Analysis in the
Spatial Domain

5) Decide if itis a fire
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Step 1: Identify moving pixels or regiong

= Estimate Background
aB, |k, 1] + (1 a)x, k. ]
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= Find moving regions
= If it's significantly different from the
background, it's moving.
= Moving pixels are grouped into

connected regions

» Binary map created: 1 for moving, O for not



Step 2:  Check colors of moving reglo' S &\
see If they're “fire-colored” |

= New, simpler approach.
= Red value greater than 180

» Red >= Green > Blue (red->yellow 2B Colbrpace
colorspace)

= Saturation >80% or <20%

* Intensity >40%

= Binary map “fire- colored” created the &
Intersection of this with the moving regions
binary map creates a binary mask called
“fire”.




Step 3: Wavelet Analysis

In the Temporal Domain
This step checks for flicker. Fire flickeré'j"-,little |
Joey In a fire-colored shirt doesn't.

= Binary mask “fire” fed through
filter bank

= Flame boundary: several spikes
per second

= Number of midpoint (within a std.

Deviation of half of the highest peak) :

crossings in the subband signals in a few

seconds determines if it's flame or not. g



Step 4: Wavelet Analysis in the
Spatial Domain

In an image of fire, the variations in color will bg
great. In a fire-colored object, such as creepy

charlie's shirt, there is not much variation. The
used this formula to decide the level of

variation: | 1
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Step5: Decideifitis afire
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A binary mask for each step is created. ch
step only considers the pixels identified as 4
potential fire by the binary mask created in the

previous step.

A combined mask for all stages and frames
called the “mastermask”, is created and
updated with every step.

If a pixel is not eliminated as fire by any of the
steps, it is determined to be fire. If there are
more than a set number of “fire” pixels in a
video's mastermask, the video contains fire and |
an alarm is issued.




IvIorrie 1 : 1 Wes Lit fountain at mght

Ivlomeie 2 Y 1 Whate birds talang off
Ivlcrvie 3 AlE - WES Tan conch on fire
Ivlomeie 4 A4 A5 Tes People holding candles
LIvlonrie o 45 i Street mtersection

| Ivlonvie & e & e Craregiive 1 the day
IvIrrie 7 & WES Cardboard fire at mght
Ilrie & a3 A WES Craregofive at mght
IvIrrie 9 4 1 { &rnerican flag wasing
Ivlre 10 1 | (Cars on an 1oy road
IvIrrie 11 i 1 { Jwinging Lhizht bulh
IyIrrie 12 alal alal ES &rrochair on five
Ivlrae 13 ] 4.4 WES & rnother arrchair, fire

Iiloreie 14 z d WES 3 dog houses burning




A -

' AR

A
( }

5

. o

- 4
-

Future Work

Possible improvements for the currentsyst ’ /
include: |

rIncreasing the efficiency, real-time=

‘Further work to eliminate curren h -
positives / |

"Use the final binar¥ mask to d_etérm
location of the fire for automat|<c extinc
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