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Tom tit:

Bai bao trinh bay két qua nghién ctiru vé thuat toan phét hién caa khai va lia tir
chudi anh chay rirng duoc ghi lai boi may anh giao thic Internet (IP). Cac dic diém
quan trong cua khoi, nhu 13 mau séc, chuyén dong va céc thudc tinh gia ting cua anh
duoc st dung trong phat hién dam chay. Dé phat hién khoi, lira hiéu qua tir anh chup
cuia may anh IP, thuat toan bién doi cosine roi rac (Discrete Cosine Transform - DCT)
duoc sir dung dé giam bét khéi luong tinh toan, tranh qua trinh giai ma phuc tap trong
mién khong gian.

Pé danh gia kha nang phat hién va d6 chinh xéc cua thuat toan, nhom tac gia da
tién hanh st dung chudi video tir viéc dot thir nghiém c6 kiém soat cac “dam chay”, cac
dam chdy nay dugc thuc hién ¢ céc vi tri khong gian khac nhau, cuong do chay khac
nhau. Két qua thir nghiém véi cac chudi video va cac dam chay ddt thir nghiém cho két
qua phat hién dung cta thuat toan dat 97%.

Tw khoa: Chay reeng; Phat hign khoi lira; DCT; IP Camera; Phan tich dnh; chudi
video

Pit van dé

Chay rirng 1a mot qué trinh sinh ly phirc tap véi nhiéu tac dong truc tiép va gian
tiép vao bau khi quyén, sinh quyén va thuy quyén. Chay ring 1a mot ngudn goc quan
trong gay bién do6i lon vé lugng khi thai 6 nhiém khong khi tai nhiéu khu vuc trén Thé
gioi. Chay rung thuong xay ra trén dién rong tai nhirng viing c6 dia hinh rirng ndi phac
tap kho di lai, do d6 viéc quan trac phat hién chay ring bang cac phuong phap truyén
thdng thuong rat kho khan.

Trong nhitng nim gan day, trung binh mdi nim & Viét Nam xay ra khoang 650
vu chay, thiét hai trung binh 4.340 ha rimg, trong d6 ring trong khoang 3.200 ha va
rung tu nhién khoang 1.140 ha. Nam 2002, chay ring ¢ U Minh Thuong va U Minh Ha
da thiéu huy 5500 ha rimg tram, trong d6 c6 60% la rimg tram nguyén sinh. Pau nam
2010, chéy rung tai Vuon Québc gia Hoang Lién - Lao Cai, thiét hai hon 700 ha ring.
Nhitng ton that do chay ring gay ra vé kinh té, x& hoi va méi truong 1a rat 16n va kho
c6 thé tinh duoc.

Phat hién sém chay rirng c6 thé gilp canh bao va ngin chin cac tham hoa gay ra
thiét hai 1on vé nguoi va cia. Qua trinh chay cua céc vat thé thuong bat dau bang phét
thai khéi, tham chi trudc khi bét lira, do vay khoi 1a mot yéu té can thiét cho viéc phét
hién sém dam chay. Nhitng dic diém khéi phu thudc vao tinh chit hoa hoc cua ddi
tugng chay, nhiét d6 lira, luong oxy, v.v... Thuong 1a dai khéi c6 mau tir mau tring dén



trang-xanh khi d6t & nhiét do thap, va tir mau xam dén mau den khi nhiét do ting 1én
dén mirc c6 danh lira. Cac thiét bi do khoi phéd bién nhit dya trén cac may anh hong
ngoai hoic tir ngoai, trong khi cac k¥ thuat phat hién khac déu dua trén phan tich hat,
nhiét 4, 46 Am twong d6i va tinh trong sudt cua khong khi. Cac hé thdng nay duoc hoat
dong dén khi cac hat khoi hoic lira rat gan véi céac thiét bi phat hién chay, hon nira
ching khéng thé cung cép thong tin lién quan dén vi tri chinh x4c, cudng do, do lan
truyén, v.v... [1]. Dé mang lai phat hién khoi thém chinh xac va tin cay, mot s6 hé théng
phat hién xir ly dua trén video da duoc dé xuat. Cac thuat toan phat hién lta bang video
xtr Iy dya trén hai ddc diém chinh cua lira: 4nh ltra va khéi. Phan 1on céc thuat toan phat
hién dam chay trong 1y thuyét thuc hién phan tich diém anh st dung mot s dic diém
lra va khoi, nhu mau lira/khéi, do 1ap log, thiéu hyt ctia cac phan vién khung hinh.

Gan déy viéc str dung cac may anh giao thuc internet (camera IP) bang giam sat
video di phat trién déng ké, vi hé thdng giam sat video dua trén cong nghé IP rat d&
thuc hién véi chi phi thap do vay viéc sir dung cac hé théng cap va co sé ha ting mang
Internet khong day da duoc ung dung nhiéu [3]. Hon nita, mot camera IP khéng chi
chup chudi céc hinh anh ma ciing c6 bo xur ly riéng, bo nhd va hé diéu hanh, cho phép
cac chuong trinh nap dé xt Iy cac théng tin nim bat ma khong can thiét bi may tinh b
sung. Camera IP ciing c6 thé dugc két ndi dé tao thanh mang ludi, 1am cho mot hé thdng
giam sat video co dd tin cay cao hon. Dir liéu thuong 1a cac thong tin dugc cung cap
boi camera IP dugc ma hoa trong mot s dinh dang nhu Motion-JPEG (MJPEG), H.264,
v.v... [3].

Bai bao nay nghién ctru thuat toan phat hién khoi tir anh chup cua camera IP. Céac
thuat toan dé xuat hoat dong truc tiép trong mién DCT va c6 thé dugc thuc hién duoc
trén hé thong giam sat IP camera . Céc thuat toan dé xuat phat hién c6 mat caa khoi st
dung mét sé tinh nang khéi, chang han nhu mau sac, chuyén dong va dic diém lay lan,
duoc chiét xuat truc tiép tir hé s6 DCT dé tranh qua trinh giai ma.

2. Vat liéu va phwong phap nghién ciru
2.1. Thugt todn phat hi¢n chay tar camera IP
2.2.1. Ly do lya chon bg thu tin hiéu hinh anh la camera IP

Viéc sir dung cong nghé IP dé phat hién lira mang lai mét sé lgi thé, vi du nhu
mang camera IP ¢6 thé phét hién ngudn goc lira, do 16n va lan truyén theo cach chinh
xéac hon so v4i mot hé thdng giam sat video duy nhét. Tuy nhién, dé st dung hiéu qua
cac céng nghé IP cho cac muc dich phat hién chay, cac thuat toan phat hién khoéi phai
thuc hién tryc tiép trong mién bién doi cosine roi rac (Discrete Cosine Transform -
DCT), béi vi qua trinh giai ma (tr mién DC dén mién khdng gian) va c6 thé ma hoa (tur
mién khong gian dén mién DCT) 1a qué trinh ton rat nhiéu thoi gian. Tuy nhién hau hét
cac thuat toan phat hién dam chay dé xuét trong [2], [5], [6] dwoc thuc hién trong linh



vuc khdng gian, phan tich gia tri cia mdi diém hozc khdi diém anh. Do d6 bat ky thuat
toan dung cong nghé IP can dén nhiéu thoi gian dé xir ly.

V& can ban, dit liéu thu duoc tir camera 1a mot loat anh lién tiép, s6 khung hinh
thu dugc trong 1 gidy tuy thuoc vao tirng loai camera khac nhau, thong thuong thu duoc
trén 20 khung hinh trong 1 gidy. Mot dic diém nita ctia camera IP d6 1a cho phép truy
cap ldy dir liéu cua camera thu duoc tir may tinh mét cach dé dang théng qua két ndi
mang va dir liéu thu duoc thuong ¢ dang anh JPEG hoac MJPEG.

Vé ban chat MJPEG ciing chi 13 mét loat cac anh JPEG duoc thu nhan lién tiép
do vay 2 ngudn JPEG va MJPEG la twong dwong nhau. Pé phét hién cac vat thé thu
duoc tir camera phai dya trén viéc phan tich mét loat anh trong mot quéng thoi gian du
|6n, nhung phai dam bao tinh kip thoi déi véi ting nhiém vu khac nhau va véi cac loai
dbi tugng can phat hién khéac nhau.

Mot ly do khéc cua viéc dung camera IP 1a do chat lwgng hinh anh thu duoc tir
camera luén duoc dam bao, khong bi nhidu boi duong truyén tin hiéu. Véi cac loai
camera thong thuong truyén tin hiéu bang cap dong truc vé bo thu, mic du dugc dat
trong madi trudng it nhidu thi tin hiéu truyén vé bo thu van bi anh huong béi chinh vat
lieu cua day cap, do vay chat lwong hinh anh khong duge dam bao cho viéc phan tich
anh dé phat hién ra cac ddi tuong, dic biét dbi twong do lai 1a cac dam chay rung.
2.1.2. X Iy hinh dnh tir camera d@é phéat hién ra cdac dam chay

Thong thudng, cac camera IP sir dung hai giao thirc co ban dé truy cap hinh anh
thu duoc tir cam bién qua mang 1a: giao thtc http (HyperText Transfer Protocol) va rtsp
(Real Time Streaming Protocol). Hai giao thirc nay cho phép truy cap di liéu tr camera
IP theo hai dang dir liéu khac nhau 1a: Giao thirc http cho phép truy cap va lay vé truc
tiép anh JPEG, giao thirc rtsp st dung bd ma hoa tin hiéu H.264 do vay tin hiéu lay vé
can bo giai ma tin hiéu dé thu dugc anh JPEG. Tuy ting loai Camera IP st dung ma
ching ta s€ st dung cac giao thuc khac nhau.

Anh thu duoc tir camera s& duoc sap xép theo thir tu thoi gian thu duoc va duoc
dua vao bo xir Iy hinh anh tir d6 phét hién ra cac dam chay thong qua dau hiéu cua khoi
hoic lra hoic ca hai dau hiéu la khéi va lira theo so d6 sau:



Bo chuyén doi

Bo phat hién Itra va khoi

Loai bé cac Phan loai Phan loai
t khéi khong theo mau theo chuyén
- nghi ngo Sac dong
Phan tich m6 hinh chuyén dong cia

cac khéi nahi naiv 13 dam chav

3 Két luan c6 hay khong c6

dam chay

Hinh 01. So @6 bo xur ly hinh anh dé phat hién khai va lira

Anh thu duoc tir camera thuong c6 d6 phan giai twong di 16n, téi thiéu ciing co
d6 phan giai 1280 x 720 px, néu ta thyc hién cac phép phan tich xt ly hinh anh tryc tiép
lén cac anh nay thi thoi gian xir ly s& twong ddi cham nhung s& cho do chinh xéc cao,
nguoc lai néu ta thu nho kich thudc anh réi thyc hién cac phép xt Iy sé cho toe do cao
hon nhung do chinh xac sé& bi giam di. Véi bai toan phét hién chay riing, khéng yéu cau
téc 6 phai cao ma can do chinh xé4c cao, do vay anh thu duoc s& duoc giit nguyén chat
luong dé xu ly.

Trong nghién ciru nay, nhom tac gia khéng xay dung thuat toan mai cho bo x
ly hinh anh ma sir dung két hop nhiéu thuat toan dang dugc (ng dung phat hién chay
trén thé gisi dé clng xtr Iy mot loai dit liéu anh, nang cao d6 tin cay cua thng tin
canh béo chay ring [2],[4]. Cu thé nhu sau:

Hinh anh thu duoc tir camera s& dugc phan chia thanh cac phan tir ¢6 kich thudc
8 x 8 pixel. Sau khi phan chia s& ap dung thuat toan bién d6i roi rac cosin (DCT -
Discrete Cosine Transform) I&n tit ca cac phan tir 8 x 8 pixel dé thu dugc cac khbi DCT
c6 kich thudc 4 x 4 pixel. St dung gié tri DC (Discrete Cosine) caa cac khéi DCT dé
phan loai cac khdi c6 kha nang 1a khoi hodc lra va loai bo cac khdi khéng thudc dién
nghi ngo.

Trong [2] va [4] c6 tinh toan dé ting toc d6 xt Iy hinh anh do néu sir dung kich
thudc 8 x 8 pixel thi thoi gian tinh toan va xir ly hinh anh s€ bi cham lai, tuy nhién do



dic diém cua phan mém phét hién chay rimg khong doi hoi tbc do xu ly cao do vay nén
budc nay dugc bo qua.

Vay lam thé nao dé phan loai mot khdi DCT 1a khoi hay lia, viéc phan loai nay
dwa trén viéc s dung dic diém vé chuyén dong va mau sic cua cac khéi DCT. Mdi
khdi DCT déu c6 thé xac dinh dugc 3 kénh mau 13 Y, Cb, Cr. Trong d6, dé xac dinh vé
dic diém chuyén dong cua cac khdi DCT ta sir dung kénh Y, dé xac dinh vé dic diém
mau sic cua khoi va hira chiing ta sir dung kénh Cb va Cr.

- Phét hién chuyén dong: Goi Sp X Sp 1a kich thudc caa mot khdi DCT (S = 8),
hé s6 DC cua DCT la gi4 tri giup ching ta xac dinh duoc dic diém chuyén dong cua
khdi DCT. Hé s6 DC caa DCT chinh 1a gié tri dwoc tinh bai Sb lan gia tri trung binh
cua khi trong mién khong gian duge xac dinh boi céng thuc:
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Trong d6 Yi(x, y) chinh 12 hé s6 DC cua khdi tai vi tri (X, y) trong anh thu duoc
tai thoi diém t. Mdi khdi DCT sé& duoc phan loai 1a chuyén dong hoic dirng yén tai moi
khung hinh (hinh anh thu duoc tir camera) boi cong thuec:
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Trong do:

fm 14 Mot ma tran nhi phan c6 kich thuéc M x N (trong d¢6 M 1a chiéu rong cua
anh, N 1 chiéu cao cua anh thu duoc tir camera).

th1 va th2 I cac ngudng dé phan loai, theo kinh nghiém thu duoc tir cac thir
nghiém thi th1 duogc lay bang 12 va th2 duoc lay bang 80.

- Phan tich mau sac: Mau sac 1a mot yéu té can ban dé gilp chdng ta nhan ra dic
diém ctia mot dam chay, da co rat nhiéu két qua nghién ciu phét hién dam chay dua
trén mau sic caa hinh anh, co ban la da vao khong gian mau RGB (Red, Green, Blue)
va YcbCr (Y: Luminance; Cb: Chrominance-Blue; and Cr: Chrominance-Red).

+ Pé phan loai cac diém anh cd thé 1a khoi chiing ta duya trén 2 diéu kién sau:

Pidukién 1: R+ta=G+a=B+a

Piéu kién 2: 80 <(R+ G + B) /3 <220
Trong d6 15 < a < 20.

Sir dung hé s6 DC cua céc khdi DCT, thi diéu kién dé mot khdi c6 thé duoc phan loai
la khéi c6 thé duoc biéu dién lai nhu sau:



Piéu kién 1: (Cp - 128)2 + (Cr - 128)% < o2

Diéu kign 2: Ths <Y < Thy

Trong d6: Cb, Cr, Y la hé s6 DC cua hai pha mau Chrominance va Luminance
cua khdi & vi tri (X, y), &p dung cdng thirc chuyén d6i pha mau giira RGB va YCuCr ta
c6 gia tri cac hé s6 a = 10, Ths = 80 va Ths = 220. Nhu vay, mot khdi DCT s& duoc
phén loai 13 khoi néu fs = (Y, Cy, Cr) = 1 va khong phai 12 khéi néu fs = (Y, Cb, Cr) = 0.

+ Dé phan loai cac diém anh c6 thé 1a hra ching ta dya vao diéu kién sau:

Y >Cr>Cb

Mot khdi DCT néu c6 fi= (Y, Cp, Cr) = 1 thi s& dwoc phan loai 13 lira, nguoc lai
néu fi = (Y, Cs, Cr) = 0 s& phan loai khong phai 1 lira.

Nhu vay, khi két hop ca hai mé hinh chuyén dong va mau sac, mot khdi DCT
duoc phan loai 1a dam chay néu thoa man diéu kién:

Bt=fm AfcAfi

- Phan tich viing chuyén dong

Sau khi d3 phan loai duoc cac khdi DCT thudc dién nghi ngd 1a khoi hoic lira,
chang ta tiép tuc thuc hién mét budc nira dé loai bo nhitng yéu td chuyén dong c6 mau
sac gidng khoi hoic lira ma camera thu duoc.

Pé loai bo duoc nhiing yéu té nhidu gay hiéu lam 1a dam chay, ta st dung mbi
lien két gitra cac khéi DCT lai voi nhau. Trudc hét, cac khoi duge danh dau nghi ngo
la khéi hoic lira duoc ky hiéu 1a Ak véik =1, 2, 3, ... K v6i K 1a tong sb khdi dugc gan
nhan nghi ngd 1a dam chay. Cac khdi nghi ngd néu 1a dam chay thi giao cta hai khoi
canh nhau phai khac rong, do vay ta thuc hién mot phép bién d6i theo cong thirc sau
nham xéc dinh cac ving thuc sy 1a dam chay:

Af = {Al’f‘l v Akk'né’,u Aé{‘l,n A#0 1,2, .., K
Af ,cach khac

Nhu vy sau budc nay ta sé thu dugc mot anh mai véi cac ving chuyén dong va
dugc gan nhan 1a dam chay. Néu sau budc nay ma khong thu duoc ving nao phl hop
thi anh duogc phéan loai 1a khong c6 dam chay.

2.1.3. Vat liéu thur nghiém

Pé danh gia kha nang phat hién khoi, Itra va danh gia do chinh xac cua thuat
toan, nhom nghién ciu tién hanh sir dung cac doan video khac nhau ciing nhu thyc hién
d6t thir nghiém c6 kiém soat cac “diém chay rimg” dé kiém ching do chinh xac cua
thuat toan theo thong tin bang 01 va hinh 02 duéi day:

Bang 01. N§i dung Video va thong sé k¥ thuat dung dé kiém chirng thuat toan



TT Néi dung video Chit lwgng

1 Canh nhin tir trén cao xuong duong giao thdng cé nhiéu | - Kich thude video: 320 x 240 pixcel
phuong tién di lai, gAn may quay c6 1 canh cy Ién gi6 | - Toc do khung hinh: 9fps
lay dong lién tuc, gié trong ddi manh. - Thoi luwong: 00:11:02

2 Canh nhin tir trén d6i xuong trong troi nang, hinh anh mo | - Kich thude video: 352 x 288 pixcel
nhat, ¢6 nhidu do cac con tring bay qua may quay, gi6 | - Tc do khung hinh: 25fps
yéu. - Thoi lwgng: 00:04:01

3 Canh quay mot dam chay trong diéu kién troi nang choi, | - Kich thudc video: 720 x 576 pixcel
vi tri dam chay trang véi duong chan troi, dién bién | - Toc do khung hinh: 7fps
cham, gi6 yéu - Thoi lugng: 00:02:01

4 Canh quay khoi do mét nha may phat ra trong khu dan cu | - Kich thudc video: 720 x 576 pixcel
¢6 nhiéu phuong tién giao thong di lai va ca sinh hoat cia | - Téc @6 khung hinh: 10fps
ngudi dan, gio yéu - Thoi lugng: 00:01:00

5 Canh quay dot thtr ¢ pham vi gan, ¢6 ngudi di lai quanh | - Kich thudc video: 320 x 240 pixcel
dam ltra - Téc do khung hinh: 15fps

- Thoi lugng: 00:00:47
6 Canh quay mot dam chay rirng & pham vi gan, hinh anh | - Kich thuéc video: 400 x 256 pixcel

dam chay phu kin khung hinh.

- Téc d6 khung hinh: 15fps
- Thoi lwgng: 00:00:13

a. VOG U Minh Thuong
Hinh 02: Hinh anh thir nghiém d6t thir nghiém dénh gia kha nang phat hién khoi va hia cua

thuat toan

3. Két qua va thao luan

3.1. Thar nghiém thugdt toan véi khung hinh Video

b. Soc Son - Ha Ngi;

¢. VQG Ba Vi

Két qua thir nghiém véi cac khung hinh Video (bang 02) danh gia kha nang phat hién
khoi va ltra cua thuan toan dugc sir dung trong nghién cuu.

Bang 02. Két qua thir nghiém d6 chinh xac caa thuat toan véi cac khung hinh Video

. Poan Video | DPoan Video | PoanVideo | Poan Video | Poan Video | Poan Video
Lan the s61 s62 63 s64 s65 s6 6
nghiém

Phat | Khon | Phat | Khén | Phat | Khdn | Phat | Khén | Phat | Khdon | Phat | Khén
hién g hién g hién g hién g hién g hién g

phat phat phat phat phat phat

hién hién hién hién hién hién
1 532 3 180 0 49 0 24 0 130 0 154 0
2 337 6 210 1 65 1 38 0 112 0 128 0
3 465 22 191 0 51 0 39 0 168 0 153 0




4 531 7 208 1 39 1 35 1 132 0 154 0
5 531 6 177 0 35 0 32 1 149 0 130 0
6 531 7 147 0 32 1 21 0 151 0 151 0
7 401 25 206 0 21 0 21 0 162 1 154 0
8 332 36 226 1 21 0 21 0 145 0 154 0
9 216 6 238 1 23 0 23 0 122 0 154 0
10 314 8 220 0 29 0 29 1 156 1 154 0
Trung 200. 142. 148.
binh 419 | 126 3 02 | 365 | 0.82 | 283 | 1.06 . 0.2 6 0

Két qua tir bang 02 cho thay trong tat ca cac khung hinh video thu nghiém c6
duy nhat khung hinh sé 01 c6 hién twong canh bao sai (3%) va sé khung hinh con lai
déu cho ty 1¢ canh bao dung gan 100%. Sé di, khung hinh s6 01 c6 ty 1¢ bao sai la do
duong giao thong c6 nhiéu phuong tién di lai, gan may quay c6 1 canh cay Ion gi6 lay
dong twong dbi manh va hinh nén ma; va nguoc lai cac khung hinh video con lai déu
trong trang thai tinh, hinh nén rd hon, véi diéu kién ndy ching to viéc ap dung thuat
toan cho phat hién som chay rung la co tinh kha thi.

3.2. Két qud thez nghigm thudt todn doi véi cdc dam chdy dot thiz nghigm

Hiéu suét caa thuat toan dy dinh duoc tinh ton duwa trén cac dam chay dét thi.
Hinh 03 va 04 thé hién cac chudi khung hinh video trong viéc danh gia, hinh (al, a2,
a3, a4 va bl, b2, b3, b4) la khung hinh cta cac dam chay dot thu nghiém va hinh (c1,
c2, c3, c4) la cac hinh anh sau khi xur ly.

- Két qud phat hién khoi

bl cl
Dot thir nghém Tai VQG Ba Vi



b3
Dot thir nghiém tai Vwon Quéc gia U Minh Thwong

ad b4 c4
, Dot thir nghiém tai Vuon Quéc gia U Minh Thweng
Hinh 03. Khoi khoi thir nghiém; (ai, bi) khung hinh lién tiép; (ci) hinh anh sau xu ly

- Két qud phat hién lira (dot ban dém)

a b c

Hinh 04. Su phéat hién cua khdi mau lira thir nghiém:; (a, b) khung hinh lién tiép; (b)
hinh anh sau xur ly.

Thuat toan phat hién khoi, lira gia dinh dugc tinh toan theo thuat toan sau khi xur

ly cac khung hinh lién tiép va két qua cho hinh anh phét hién hoic khdng phat hién.

Truong hop cua thuat toan gia dinh khdng c6 kha nang phat hién khéi hoac ltra boi vi



c6 rat nhiéu ly do khac nhau, nén va mau khoi hoac lira kha 1a gidng nhau va may anh
thi rat xa tir chd c6 khéi hoic lira nhur 14 trong hinh 03 (a4, b4 va c4).

4. Két luan:

Thuat toan chuyén doi cosine roi rac (Discrete Cosine Transform - DCT) cua
mdi khéi co kich thude 8 x 8 1 dix liéu dau vao trong xu Iy phét hién khai va lua tir cac
dam chay.

Cac dic diém khoi, lua riéng 1é, chuyén dong, mau sic va thudc tinh gidn no
duoc phan tich tryc tiép trong mién DCT, nham giam thiéu thoi gian va ting d6 chinh
xéc cua két qua tinh toan.

Thuat toan DCT st dung cac chudi video va @6t thir nghiém, ty 18 phét hién ding
dat trén 97%. Ly do chii yéu cho I8i phat hién sai la ¢ sy gibng nhau cia mau sac gitra
nén va khoi, khoang cach xa gan cia may anh véi dam chay dét thir nghiém.

Thuat toan xu 1y anh dong JPEG chup tir Camera IP ¢d thé (ing dung tot trong
phat hién sém chay rung ¢ Viét Nam.
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Early Forest Fires Detection Algorithm by Image Processing Captured
from IP Cameras
Le Ngoc Hoan;Tran Quang Bao; Mai Ha An

This paper proposes an algorithm to detect the presence of smoke using video
sequences captured by Internet Protocol (IP) cameras, in which important features of
smoke, such as color, motion and growth properties are employed. For an efficient
smoke detection in the IP camera platform, a detection algorithm must operate directly
in the Discrete Cosine Transform (DCT) domain to reduce computational cost, avoiding
a complete decoding process required for algorithms that operate in spatial domain. To
evaluate the possibility of detection and accuracy of the algorithm, the authors
conducted a series of videos from control burning of "forest fire". The control fire varies
by location, time and fire intensity. The ratio of fire detection from video sequences
control fires reaches 97%.

Keywords: Forest Fire; Smoke and Fire Detection; Discrete Cosine Transform; IP camera;
Image Processing



