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Tom tat - Chung t6i trinh bay mét giai thuat dé phat hién Itra cting
nhw khéi bang viéc xt Ii video thu dwoc tir cac tram quan tréc
nham phat hién sém chay rwng Giai thuat nay gdm hai buéc
chinh dwa trén nhirng dac diém mau sic cung nhw chuyen doéng
cla Itra va khoi: danh dau chuyén déng clia cac phan t& trong
video (k& ca nhirng chuyé&n dong rat cham), sau d6 sé thyc hién
phan tich danh gia trén cac dic diém cla cac phan t&r chuyén
déng nay va dwa ra két luan déi véi tirng khung hinh (frame) anh
xt li trong video ho&c chubi hinh anh thu dwoc tir tram quan trac.
Giai thuat nay nhdm cai thién d6 chinh xac va lam cho giai phap
dung camera pht hop hon trong viéc phat hién chay rirng. Cac
video nguon swu tam va video tw quay da dworc thwe hién voi g|a|
thuat ma chang téi dwa ra. Két qua thu duwoc chung téi trinh bay &
cubi bai bao nay.

Tir khéa - phat hién khoi; phat hién Itra; nang lwong tiéu ton; déc
tinh mau Itra; dac tinh khoi

1. Diit vén @&

Vin d¢ hoa hoan & cac xi nghiép, phan xuodng, khu
cong cong, nha kho hay chay rimg déu 14 nhirng hiém hoa
d6i voi cude song con ngudi. Hoa hoan giy ra nhiing thiét
hai cyc ki nghiém trong nhu phé hoai co s& vat chét, thiéu
rui cdc nha dan, khu rung chi trong mét thoi gian ngan
Khéng nhing thé, hoa hoan con gdy ra nhiéu thiét hai vé
nguoi, hury hoai moéi trudng song cua con ngudi va sinh vat,
gy 6 nhiém moi truomg..., néu khong dugc kiém soat kip
thoi thi hau qua rat nang né. Vi vy, viéc phong chong hoa
hoan déng mét vai trd hét sitc quan trong va ludn duoc chi
trong. Tuy nhién, viéc phong chdng hoa hoan 1a mot cong
viéc hét stic khé khin vi nguyén nhan phat sinh cta hoa
hoan 1a rit nhiéu va khé doan truée duoc. Dé giai quyét
van dé nay thi viéc phat hién chay sém, dé c6 bién phap kip
thoi ing pho dugc xem 1a kha thi nhat.

V6i sy phét trién nhanh chéng ciia cong nghé, nhiéu
hé théng da ra doi dé dua ra canh bao sém cho chay rimg.
C6 thé ké dén nhu: hé thong canh bao chay rimg nho cam
bién (cam bién nhiét d, cam bién khoi ...); hé thdng canh
béo chay rimg thong qua vé tinh; hé thong canh bao chay
rung phat hién qua video, hinh anh tir camera quan tréc.
Tuy nhién, qua thyc té sir dung thi hé théng ding phuong
phap phan tich video mang lai nhiéu vu diém va chinh
xac hon. V&i mot camera c6 do phan gidi tét, hoan toan
¢6 thé giam sat dugc mot ving rimg rong 16n voi do chinh
xac chap nhan dugc. Trong khi do, hé thong dung cam
bién c¢6 nhugc d1em la viing gidm st rat nho, va van de
ning lugng cung cép cho cac nut cam bién ciing nhu tudi
tho clia cdc nit nay bi anh hudng rat nhiéu boi méi truong
va diéu kién dia li. Do d6, 6 chinh xac ctia hé théng ding
cam bién ciing khong cao. D6i voi hé thdng canh béo
dung vé tinh thi c6 thé bao quat vung rong, tuy nhién lai

Abstract - In this paper, we represent an algorithm to detect fire and
smoke by processing video sequences obtained from a stationary
camera. We design this algorithm based on analyzing color
information and motion of smoke and fire. Our algorithm includes two
main steps. In the first step, we mask the movement of components
(including the movements of smoke, fire and other objects which are
noise etc.) in video sequence (slowly moving areas). In the second
step, we analyse and assess the areas which masked the
movements of its color feature. We then conclude whether they are
smoke, fire, or noise of region. We perform this algorithm on real
videos which were collected from a stationary camera. Results show
that the proposed method improves accuracy of smoke and fire that
are detected based on video processing. Besides, our algorithm can
also detect fire forest in real time applications.

Key words - smoke detection; fire detection;
consumption; fire color feature; and smoke color feature
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c6 mot ) han ché nhu: d6 phan giai cﬁg anh khong cao;
thoi gian thyc khong dugce dap ung, dat do; anh huong
cua thoi tiet lam giam d¢ chinh xac. Vay nén dung xu i
video hinh anh duwgc xem la mdt hé thong toi wu cho dén
thoi diém nay.

Mot hé théng canh bdo chay rung st dung xur ly anh
bao gom 3 thanh phan chinh nhu sau:

e Camera (hoic cam bién hinh anh) va b thu phat
dir liéu;
e Trung tdm thu nhan va xu 1i hinh anh, video;
e Khéi chép hanh thuc hién dua ra canh bao.
1.1. Camera (hodc cim bién hinh dnh) va bé thu phdt
dir liéu

Camera dugc lp trén cac ce‘iu tric ¢6 do cao nhu: cft
ang ten, cdt cd, thap, nha cao tang c6 hudng dén ving rung
can giam sat chay rumg. B01 voi mot camera, thiét bi s&
hudng dén mot ving rimg ¢b dinh v6i mot dién tich rimg
phu hop véi do phan giai cua camera. Con d6i voi mot cam
bién quang hoc, vung rimg dugc gidm sat 1a vang hinh tron
¢6 ban kinh nam trong ving quan sat cua n6 (do no thuc
hién xoay 360 d9 va thyc hién chup anh lién tiép).

Ngéy nay, voi su tién b‘(f) vuot bac cﬁa‘céng r}ghé nén viéc
truyén hinh anh (video) v€ trung tdm diéu khién c6 thé lya
chon bang nhiéu giai phap nhur ding mang internet (IP), mang
sb tich hop da dich vu (ISDN), hogc mang cam bién khong
day (WSNs). Mot vi du dién hinh nhu cong nghé CCTV van
thudng dugc ap dung trong cac ung dung gidm sat.

1.2. Trung tam diéu khién

Dé}{ la noi thu nhan dir liéu hinl} anh (video) tur tram
quan trac va thuc hién xur li voi cac dau vao la cac thong tin
tir camera. Va dau ra la tin hiéu canh bao chay trong truong
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hop xuét hién dam chay thuc ma dugc cac camera ghi lai.

Ngodi ra, trung tim diéu khién con két nbi véi khoi
canh bao dé thyc hién dua ra canh bao sém nhét co thé, dé
cac luc luong chirc nang c6 bién phap dbi phé som, qua
d6 giam thiéu thiét hai.

1.3. Thuc hién dwa ra cinh bdo

La mot khéi cuc ki quan trong, boi néu nod khong hoat
dong thi ca hé théng s€ l1a v6 nghia. C6 mot s6 phuong
phap canh bao dién hinh nhu:

e Rung chuodng, coi bao dong tai cac tram co lién
quan;
e Gui tin nhin SMS t6i cac luc luvong chic nang,
nguoi cd lién quan;
e Dua canh bao 1€n cac trang web quan li.
1.4. Tong quan vé thugt todn dé xudt

Trén day 1a phan tong quan vé& hé théng dang dugc
xdy dung thuc té. Tuy nhién, trong pham vi bai bao ching
t6i chi dé cap dén viéc dua ra mot giai thuat phat hién
som chay thong qua xur 1i video thu dugc. Véi giai thuét
nay giup chung t6i phat hién duogc nhitng dam khoi co
kich thuéc 10 m x15 m trong diéu kién binh thuong hay
swong mu. Nho d6 c6 thé phat hién sém duge dam chay
trong cac diéu kién ma mat thuong khong thé thuc hién
dugc hodc ¢ nhitng dia hinh con nguoi khong dén duoc.
Viéc phat hién hia dugc thém vao nhu mot yéu td kiém
ching thém tinh ding dén cua thuat toan va dugc gidi
thiéu dé ap dung cho cac (ng dung thuc té khac.

Di c6 rat nhidu giai thuat duge dua ra trong viée xu li
hinh anh trong cac video dé dua canh bao duoc cung cap
boi nhiéu chuyén gia trén thé gidi. Céc giai thuat déu dua
trén hai dic diém chinh khac biét cua khoi va lwra, d6 la
chuyén dong (dac diém dong) va dic diém vé mau sic
(d3c diém tinh) cua ngon ltra va khoi. Viée xac dinh
chuyén dong la budc dau tién dé tim ra vang c6 kha ning
la Ira hodc khoi. Thuat toan “Subtraction background”
dugc diung nhu mot phuong phap truyén thong trong xac
dinh chuyén dong tir cac chudi khung hinh trong mot
video [1]-[3]. Budc tiép theo s& phan loai danh gié cac
vung ndy dya trén thong tin, déc trung vé mau sic dé di
dén két luan. Pic trung mau sic cta ngon lira thi kha 6
rang [4], trong khi d6 thi phan biét khoi c6 it hon nhiing
dac trung [4], [5].

Trong gidi thuat ching t6i dua ra cling dya trén cac
phuong phép thong dung trén, va duroc b6 sung thém mot
S6 Y tuwong vé cd chuyén déng ciing nhw mau sdc. Nho dé
cdi thién dugc do chinh xdc cua viéc phat hién va dwa ra
canh bao.

2. Giai phap thuc hién

Giai thudt c6 thé tom tit thanh cac bude nhu sau: xr li
khung hinh du vao dé ning cao chét lugng, danh déu
chuyén dong tir viéc xur li cac khung hinh nay [1]-[4],
khoanh ving va phan chia khu vuc chuyén dong, va phan
loai cac khu vuc dé dua ra két luan bang viéc so sanh véi
cac dic trung. Néu thoa méan cac diéu kién yéu cau thi s&
két Tuan 1a c6 khéi hodc lira d& dua ra canh bao kip thoi.
Toan bd qua trinh duwgc mo ta nhu trén Hinh 1 dudi day.

o
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Hinh 1. Khdi qudt qud trinh thuc hién gidi thudt dé xudt

2.1. Xir Iy anh dau vio

Céc anh dau vao dugc ldy tir video can duogc xir 1i dé
tang do chinh xac & cac bude thuc hién tiép theo, tur do
tang d6 chinh xac cua ca gidi thuat. Thong thuong céc
video thu duogc tir cac camera & cac tram khac nhau co thé
khac nhau vé dinh dang kich ¢&, vi thé budc dau tién la
phai thay d6i kich ¢& anh vé tiéu chuan xir i (resize anh).
Tiép theo, thuc hién xam anh (grayscale) diu vao dé thu
dugc anh den tring. Do mitc sdng ngoai troi ludn co xu
huéng thay ddi, nén dé cai thién kha nang xu i, can can
bang x4m anh den tring nay nhu trén Hinh 2. Con rét
nhiéu thudt toan dé cai thién do chinh xac, nhung phai
mét nhidu nhiéu thoi gian xur 1y. Do d6, ching toi chi
dimg lai & day cho budc tién xt 1i anh cua video.

Hinh 2. Tién xit Iy anh: a) dnh trudc khi can bang xdm va
b) anh sau khi can bang xam

2.2. Xdc dinh cdc thanh phan chuyén dgng

Trong qua trinh hinh thanh cta minh thi hinh dang cing
nhu kich thuge cia khoi ludn ludn thay d6i va khong ¢
dinh. Do khéi va ngon ltra déu di chuyén, nén ching ta c6
thé coi 1a mot chuyén dong, c6 thé nho hay 16n tiy luc. Tuy
nhién, thong thuong déi voi chay rimg thi véi khoang cach
camera 16n, kich thuéc dam khoi lac dau c6 bién dbi trong
ddi nho so véi anh thu dugc. Thuat toan cta ching t6i dua
trén y tuong trong bai bao [2], [6] - [10]. Mot anh
background B, & thoi diém ¢ dugc tinh toan gan dung tir
khung hinh I, ¢ thoi diém #-1 va anh background B, ciing
& thoi diém -1 ciia mot video nhu sau [7] :
aB,  (x,y)+(1—a)1,_(x,y) néu (x,y) diém chuyén dong

B,(x,y)= . s e P
B (x,y) néu (x,y) khong la diém chuyén dong

M
Trong do, (x,y) la toa do cua diém anh va hé so ala
mdt tham s thay ddi trong khoang 0 dén 1. Tham s6 nay
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Umg voi sy bién d6i chdm nhanh cua chuyén dong. Néu
gén 0 thi dong nghia voi chuyen d6ng nhanh hon va tién
dén 1 1a chuyén dong chdm dan. Vi viy véi chuyén dong
cua khoéi chung ta dang xét 1a khoi cta chay rig nén bién
ddi cham, vi vay gia tri cia a dugc léy gén voi 1. Theo
cac kiém nghiém tir [10] thi gid tri nay c6 thé lay
a=0.98.

O thoi diém ban diu, ta co thé gan cho
Bo(x,y) = Io(x.y). Diém anh (x,y) dugc danh du 1a cua
chuyén dong néu thda man diéu kién sau [7] :

11,03~ 1, (5 )] > T ) &L ) =1, (69| > T, ) (2)

Trong d6 La(x,y), Iui(x,y), I(x,y) 1a gia tri cua diém
anh ¢ cac thoi diém ¢-2, £-1, va £. Vi cac diém anh nay
thudc vé anh déd dugc lam xdm nén gia tri nay dac trung
cho anh den tring. Gié tri Tyx,y) 1a mot gia tri ngudng
cho diém anh (x,y) ¢ thoi diém t va dwoc tinh toan theo
biéu thirc sau [7]:

m’y){ Ly +(1-a)SH|L (x.y)-B
(3)

T_,(x,y), néu nhu (x,y) khong 1a diém chuyén dong
O thoi diém ban dau, ta co. thé 1dy gia tri
To(x,y) = const. Thong thuong ta co thé chon gia tri nay la
30 hogc trong khoang (30,60). Tuy d6 nhay ma chung ta
can dé mang dén do chinh xéc can thiét.

(X, y)‘) diém chuyén dong

Chting ta c6 thé xem mot khung hinh I+, 1a mét sy Kkét
hop giita anh foreground Fy.; (ma tran diém anh nén) va
thanh phin anh background B, theo biéu thirc dudi day
v6i tham sb B [7]:

1, (y)=BE.,(x,y)+(1- BB (x,y), 4

O day Fx,y) 1a gia tri diém anh ciia nén tai vi tri (xy) va
thoi diém ¢+1. Dbi v6i nhirng dlem anh thudc vé vat thé
duc (déc mau) hon thi gia tri B nay gan dén 1 hon, trong khi
do thi d6i voi nhimng vat thé trong sudt hon thi gia tri nay
lai tién hanh t6i gia tri 0. D6i voi khéi thi gia tri ndy thudc
khoang (0,1). Bang viéc st dung thyc té kiém nghiém thi
gia tri B = 0.38 duogc coi 1a hop li trong viée xur 1i khoi.

Dén day ta chi viéc ap dung ngudng cubi cung dé thu
duogc anh foreground dang nhi phan nhu sau [7]:

{1 ,néuF_ > 245
bin

0, céc truong hop khdc ©)

Vay la chung ta da thu dugc anh nhi phan cua anh
Foreground chira cac diém anh gi4 tri 1 (mau tring) cho
céc pixel thudc vé chuyén dong, con cac pixel khic co
gia tri 0 (mau den). Hon nita, chung ta ciing c6 thé thay
16 rang rang chuyén dong cua khoi hay khong phai cua
khoi déu lam thay do6i gia tri cua diém anh thudc vé
chuyén dong. Vi vay, can xét dén su thay ddi cua hai
khung hinh B> va khung hinh hién tai I+ theo mot gia
tri ngudng, gia tri ngudng (Thresold) nay duoc lay gi4
tri bang 60 theo biéu thirc dé thu dwoc anh khic nhau
(Different) nhu sau:

D,"-n _ L, néfl ‘Br—z _IHI
0, néu ‘BH

>60
|<60

(6)

t+1

Khi @6, ta chi viéc thuc hién phép “and’: hai anh Fy,
va anh Dy;n s€ thu dugc chinh xéc nhat anh tong hop dang

nhi phan thé su dich chuyén cua khoi nhu trén Hinh 3.

: il ) o
Hinh 3. Cdc két qua thu dwoc: a) anh goc tir video c6 dam khi;
b) anh different nhi phdn va c) anh téng hop thu dwoc

Dén budc ndy, c¢6 thé coi nhu di hoan thanh viéc khoanh
vung khu vuce kha nghi cho vi€e tim ki€m khoi va lira. Bude
ti€p theo s€ néu 1én dac trung riéng cua khoéi va Itra dé c6 thé
danh gia cac khu vuc da dugc khoanh ving nay.

2.3. Ddc trung riéng ciia lira

Dic trung thir nhat clia ngon lira d6 1a ving anh cia
ngon Itra ludn c6 gia tri mau R (Red) 16n hon gia tri mau
kénh G (Green), va gia tri mau trén kénh G lai 16n hon gia
tri mau trén kénh B (Blue) va dugc biéu dién dudi bicu
thirc sau [10] :

Plx.y)= {1 , 06U R(x, y) > G(x, y) & G(x,y)> B(x, ) -

Trong do, P(xy) 1a diém anh (x,y); R(x,y), G(x,y) va
B(x,y)q lan lwot 1a gia tri trén kénh R, kénh G va kénh B
cua diém anh tai toa do (x,y).

0, trong cac trudng hop khac

Dic trung thir hai ctia mau sic ngon lira dugc rit ra tir
thyc nghiém. Do la cac gia tri trén cac kénh RGB lu6n
nam trong mot ngudng nhat dinh [10]:

Plr.y) = 1, néuR(x,y) >190 &G(x,y) > 100 & B(x, y) < 140
T 0, trong céc truong hgp khac ®)
Trén hé mau YCbCr cac nha nghién ctru qua thyuc

nghiém da tim ra dugc cac diéu kién doi véi mot diem

anh thudc vé ngon Ira dugc thé hién dudi cac bi€u thuc

nhu sau [10].

1,néuY(x,y)>C,(x,y)
P(x,y)= o o )
0, céc truong hop khic
1,néuC, (x,y)>C,(x,y)
P(x,y>:{ o o (10)
0, cac truong hop khac

Nhirng vung anh cua ngon ltra lu6n luén la ving c6 d6
sang lon nhit trong mot khung hinh, didu d6 ddng nghia
vGi viée ta co thé ldy cac gia tri trung binh trén cac kénh
dé 1am tiéu chi xét c6 hay khong.

Khéng gian mau YCbCr dugc sir dung rong réi trong
video s6. Trong dinh dang nay, thong tin v€ anh sang
dugc luu trit trong mot thanh phén riéng Y va thong tin
mau sic duoc luu trit nhu hai thanh phan mau doc 1ap (Cb
va Cr). Cb dai dién cho sy khac nhau gilra gia tri mau
xanh (blue) va mot gia tri tham chiéu, trong khi d6 Cr dai
dién cho su khac nhau giira thanh phin do (red) va mot
gié tri tham chiéu.

Cac diéu kién tiép theo ching ta s& xét trén hé¢ mau
YCbCr. Co s chuyén ddi tir hé mau RGB sang YCbCr
nhu sau:

Y 0.02568 0.5041  0.0979 ||R| |16
C, |=|-0.1482 -0.2910 0.0439 |G |+|128

b
C 0.04392 -0.3768 -0.07114| B| |128

(11)
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a)

Hinh 4. Xdc dinh déc trung ciia lira: a) anh géc, b) dnh trén cdc
kénh Y, ¢) anh trén kénh C», va d) anh trén kénh C;

Tir hinh 4, ta c6 thé d& dang thiy ring ving ngon lira
c6 gia tri kénh Y 16n hon gié tri trung binh trén kénh nay,
trong khi d6 gi4 tri cta thanh phan Cb lai nho hon gia tri
Cb trung binh. Mit khéac, gia tri cua thanh phin Cr cua
ving lira 16n hon thanh phan Cr trung binh, nén chung ta
¢6 duoc diéu kién sau [10]:

1,néuY2Y &C, <C, &C >C

P (x’ y) mean b mean r
0, c4c truong hop khéic

r mean

(12)

Trong d9, cac gia tri Ymean, C, mean, C; mean la cac
gia tri trung binh cua toan khung hinh.

Nguoi ta ciing kiém nghiém dugc rang c6 mot sy khac
biét dang ké giita gia tri Cr va gia tri Cb trén cac ving c6
lua. D01 v6i cac diém anh ciia ngon lira thi thanh phan Cb
chu yéu 14 den, trong khi d6 thanh phan Cr lai chu yéu la
trang (do co gi4 tri cao hon). Tir d6 co thé rat gon dudi
biéu thire [10]:

(13)

Ngoai ra, nguoi ta con tim ra dugc cac ngudng cho
cac gia tri trén kénh mau YCbCr ciing twong tu nhu trén
hé mau RGB va n6 dugc bieu dien dudi dang sau [10]:

1,néuC, <120&C, 2150
P(x,y)=
0, cac truong hop khac

1, néu [C, —C |2 Thresold
P(x,y)= ) N .
0, cac truong hop khéac

(14)

Céc diém anh P(x,y) thda mén tat ca cac diéu kién trén
s€ dugc ket luan la diem anh cua viung Iva. Két qua sau
bay budc trén thu dugc nhu Hinh 5 bén dudi.

Hinh 5. Qud trinh xdc dinh co lita: a) hinh anh goe va
b) anh danh dau vung co lira

2.4. Cac ddc trung ciia khoi

Vé mat mau sic thi khoi khong c6 nhidu dic trung
nhu cia ltra. Va trong khung canh cia rirng nui thi cac vat
thé hay gay nhdm lan cua khoi thuong bao gdm nhu may,
swong mu 14 chu yéu. Vi vdy ciing khong qua kho dé thuc
hién phan biét khoi.

Dic diém trude hét clia khéi d6 1a su chénh léch giira
cac gia tri trén kénh R, kénh G, va kénh B luén nhé hon
mic ngudng. Gia tri cia mic ngudng (thresold) nay
thuong nam trong khoang tir 15 dén 25. Tém lai, ching ta
¢6 biéu thirc sau [10]:

|R(x, »W-G(x, y)| <thresold &IG(x, y)—-Bx, y)| <thresold
&|R(x, y)—B(x, y) <thresold

Vi yéu cau cua ching ta 4 can xac dinh som dam chay
nén thoi diém phat hién ciia dam chay thi khoi lic do sé
¢6 mau gan véi mau trang, dé 1an mau swong mu va dam
mdy nén ta cin sir dung thuat toan Weber dé phan biét
khoéi véi cac nguén nhidu mot cach chinh xac. Gia tri
Weber duoc tinh dua trén ty 1€ sai s6 cua cac gia tri diém
anh nhu sau [10]:

__zl' (5.3)=B(x,))
i=1 B,l (x, J’)
O day, N la téng s6 diém anh. Céc gia tri dugc tham

chiéu tir cac bude thyc hién & phan 2.1. Gia tri C, > 0.5
thoa man thi ta xac dinh d6 1a khoi.

(15)

(16)

Dé chinh x4c hon, ching t6i dua ra mirc ngudng cho
cac gi4 tri trén kénh R, kénh G va kénh B déu 16n hon 200.
Tham s6 nay c6 thé lam giam canh béo sai, nhung dong
thoi lam ting s6 khung hinh khéng phét hién dugc khoi.

3. Cac két qua dat dwoc
3.1. Thiét lgp mé phéng

Chung t0i thue hién trén ba kich ban chinh: video c6
Ira va vat thé chuyén dong, video chi céd vat thé chuyén
dong, video c6 khoi va vat thé chuyén dong (nguoi va
suong mu). Trong boi canh c6 hra va vat thé chuyén dong
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chiing t6i 14y nam video, chi ¢6 vét thé chuyén dong gdm
nam video, c6 khoi va co vat thé chuyén dong thuc hién
trén 10 video. Véi boi canh chi c6 nhicu chung t6i 1ay 10
video c6 nhicu cua khoi va ndm video c6 nhiéu cua lia.
Céc video nay déu dugc lay tir cdc nguon qua internet do
chua co6 diéu kién quay, nhung day la cac mau quay thuc te.
3.2. Két qui mé phéng va thio lugn

Két qua md phong dugc mo ta trong Bang 1, Bang 2,
Hinh 6 va Hinh 7 dudi day.

Bing 1. Két qua thu dwoc theo cdc kich ban

Béi cinh S6 1in phat hi¢n S6 1in phat hi¢n
khoi Iira
Khéi va nhiéu 9/10 X
Lira va nhiéu X 5/5
Chi nhiéu 1/10 1/5

Trong Bang 1, qua trinh thuc hién mo6 phong da thuc
hién v6i cac truong hop co khoi, ¢6 lira va co cac ngudn
nhiéu nhu ngudi, vat thé chuyén dong, swong mu. Pay la
ba truong hop dlen hinh tuong tng lién quan dén su thay
d6i cuia hinh nén, 1a mot trong cac yéu té then chdt véi
thuat todn cta chung toi.

Trong 10 video c6 khoéi trong d6 c¢6 5 video thyc hién
v6i khung canh ring ndi thuc t& va khoang cach tuong
déi giéng thuc té thi ca 5 déu nhan dién duoc. Trong 5
trudong hop con lai 1a khung canh khéc thi ¢6 mét video
khong phat hién ra dugc. Diéu nay 1a do cac diéu kién dat
ra dé két luan khoi cua ching t6i yéu cau khat khe véi
muc dich phat hién chay rimg mot cach chinh xac hon. Vi
khong phat hién dugc chay rung la nguy hiém, nhung néu
canh bao sai ciing dan dén cac nguy hiém va tén cong
stc, nén viéc giam canh bao sai 1a can thiét.

Trong 5 video duoc thuc hién véi lira thi tat ca déu
phat hién ra Itra. Tuy nhién, trong 5 video khong c6 Iura lai
c¢6 mot video phat hién sai. Diéu nay ching to thuat toan
can cai thién thém, b sung va huan luyén s dung mang
noron véi cac thong sé cho chinh xac hon.

Chuong trinh ciing dép tung dugc thoi gian thue dé
phuc vu canh bdo kip thoi. Thoi gian xir 1y mdi khung
hinh hét khoang 30ms, tuy nhién khong hé lam kéo dai
thoi gian video thyc, chinh vi thé ma n6 dam bao hé théng
hoat dong dugc & thoi gian thyc.

Thuat toan nay so vdi céc thuat toan tham khéo [11]
o thé 1a thuc hién cham hon, kém nhay hon, nhung s¢€
gitp giam thiéu dugc sb canh bao sai nhu Bang 2. Véi sy
phat trién cta cac may tinh va camera hién nay thi thuat
toan nay s& khong gap nhiéu van dé trong phat hién sém
chay rung.

Bidng 2. So sanh voi cac thudt toan khac

Tham sb Thuit toan Thuit toan
danh gia tham khao [11] de xuat
Canh bao ding 84,06% 80%
Canh bao sai 15,92% 10%
Thoi gian xtr li 13ms 30ms

Hinh 6. Phdt hién lira trong méi truong cé nhiéu: a) ngieoi di
xung quanh, b) canh tay nguoi

Hinh 7. Phat hién khoi trong méi truong a) swong va b) co cdy
coi va nguoi chuyén dong

Hinh 8. Anh trong video chi ¢é xe di chuyén trén dwong

3.3. So sdnh véi phdt hign chdy trén dnh vé tinh da phé

Chung ta luén phai thira nhan rang du cdc may anh tir
vé tinh c6 cai tién di bao nhiéu nira thi chat lwong vé hinh
anh cling khong thé b?lng mot anh dugc chup tir mat dat.
Anh chup tir vé tinh phai dwoc xur li rat ki ludng, qua
nhiéu bude. Do céc anh hudng tir sy hép thy, 4nh hudng
ctia khi quyén, anh huong cia thoi tiét nén anh vé tinh
khong du rd dé chung ta co thé ap dung duoc nhimng dic
trung riéng biét ciia khéi va lira mot cach dé dang nhu
nhitng anh thu dugc tir tram mat dét. D6 1a 1i do chinh dan
dén sy khac nhau giira cach xir 1i anh trong chay rimg ctia
2 hai loai anh nay.

Tuy nhién, trong viéc x li anh thi viéc tién xtr I anh
dau vao ludn la budc quan trong. Trong ca hai phuong
phap nay, tién xir i anh déu co cac budc nhu ting tuong
phén, can bang xam. Tuy nhién, do6i voi anh v¢ tinh da
phd con can thém budc nhu t6 hgp mau, bién doi miu
gitra 2 h¢ RGB va h¢ HIS.

Trong viéc phat hién xr 1i anh mat dat, thi hinh anh
duoc tmyén vé lién tuc, hodc co thé 1a mot video chfmg
han. Khi d6 cac dic diém chuyén dong cua ngon lua hay
dam khoi du dang ¢ murc rat thap van c6 thé duge phat
hién. Cac dic diém vé mau sic ciing dugc phat hién ra
mot cach rd rang hon nhd do phan giai cta hinh anh cao
hon. Trong khi d6, véi anh da phd lam véi cac cong viée
trén 1a rat kho. Chua ké dén viéc chup anh tai mot ving
mudn chinh xac duoc lai phai phu thudc vao s6 1an chup
va tde d¢ ciia vé tinh.

Viéc phat hién trén anh v¢ tinh da phé dua nhiéu vao
viéc tim kiém nhiét d6 trén cac kénh phd. Viéc bl xa
nhiét khac nhau gitip chiing ta xac dinh dugc nhiét 6 khu
vuc. Tuy nhién, ciing c6 nhitng ngudn nhidu, ching han
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nhu trong nhitng ngay ning nong khong tranh khoi duoc
nhiét 6 cao. Khi d6 nguoi ta lai xét dén cac yéu t6 khac
nhu ving chay phai cé nhiét d§ 16n hon xung quanh.

Xét vé gia thanh thi mdt vé tinh s€ t6n kém hon nhiéu
s0 voi ding tram quan tric. Boi di kém véi viée thu phat
hinh anh tir v¢ tinh 1a mot loat thiét bi chuyén dung, dat
tién. Trong khi o, véi tram mat dat cac thiét bi ré hon rat
nhiéu. Nhung ving quan tric ciia vé tinh lai 16n hon nhiéu
so v&i mot tram quan tric. P06 chinh xac cua tram mat dét
dugc danh gia l1a on dinh hon do anh v¢ tinh bi anh hudéng
nhiéu hon béi diéu kién dia Ii va thoi tiét. Xét vé thoi gian
thyc thi hé thong tram mat dat van dam bao hon, viéc
truyén dir liéu va xir 1i anh ¢ tram mat dat nhanh hon nhiéu
lan. Hé théng xt 1i hinh anh ¢ tram mat dat s& hiéu qua
hon, néu chi 4p dung dé phat hién chay rimg.

Qua nhing nhan xét trén chung ta c6 thé thiy hé thong
phén tich anh trén vé tinh da phd chi mang tinh dy bao, ma
khong thé 14 tmg dung thoi gian thuc do ¢6 nhitng thiéu sot.
Vi vay viéc st dung xur li anh s€ la mdt giai phap canh bao
thoi gian thyc quan trong va tré' nén hi¢u qua khi dugc két
hop voi giai phép phan tich anh vé tinh da phé.

4. Két luan

DPé kiém nghiém thuat toan ching ta xay dung, mot
chwong trinh di duoc thuc hién bang ngén ngit C# trén
phﬁn mém Microsoft Visual Studio 2010 va ¢6 su hd tro
ctia thu vién xir li anh Aforge. Cac video dau vao tham
khao va cac video ngudn khac da duoc sir dung lam dau
vao cho chwong trinh. Két qua thu duogc 12 v6i 6 video voi
trén 30000 khung hinh video (20 phut cho 6 video) thi véi
viéc phat hién khoi rimg 1a xdp xi 10000 khung hinh c6
khoi, dugc phat hién trén téng s6 10700 khung hinh c¢6
khoi (twong duong v&i 93%). Con voi lira thi ti s6 nay 1a
6000/6300 (twong duong véi 95%). Bay co thé coi 1a mot
két qua chap nhan duogc. Tuy nhién, trong trién khai thuat
toan con rt nhidu tham s dugc gin cung, vi vay thuat
toan con cimg nhic. Cac tham sé nay chung ta hoan toan

c6 thé dugce rut ra qua viéc dung mang noron. Thudt toan
neu dugc su dung cung véi mang noron s€ hoat dong linh
hoat va c¢6 @6 chinh xac cao hon.
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