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HE THONG PHAT HIEN VA CANH BAO HOA HOAN
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Tom tat

Hoa hoan luén mang dén nhitng hdu qua hét sirc nghiém trong khong thé hrong hét dioc.
Viéc nghién ctru ché tao mot hé Zhéng giam sdt va tw dong canh bdo hoa hogn kem hinh anh cho
nhiéu doi twong quan 1y (co quan PCCC,chii nhdn...), dé kip thoi img phé nhanh nhdt khi c6 sw
c6 xay ra ,nham giam thiéu thiét hai la rdt can thiét. Bai viét nay trinh bay vé phirong phdp phdt
hién va canh bao hoa hoan sw dung camera thoi gian thuc, diung cong nghé cam quan mdy tinh
Open CV (computer vision). Hé thong tw dong tich hop cong nghé cao ndy phdt hién hoa hoan
bing viéc nhdn dang nhitng déc trumg ctia lira (mau sdc,dién tich ,téc do chay..,). Camera thu
nhdn hinh anh va giri vé may tinh,mdy tinh phdn tichxir Iy anh thwe va dwa ra két lugn cé héa
hoan hay khong.Khi phdt hién co hoa hogn thi mdy tinh sé goi tin hiéu bdo dong co hinh anh hién
trieong qua mang va dwong dan googlemap 16i cdc trung tam PCCC ,gii tin nhdn bdo dong qua
module Sim 9004 16i chii nhén , dong thoi kich hoat hé thong chuéng bdo dong tai noi phét hién
hoéa hoan dé kip thoi ung cuu tqi cho.
Twr khoa: phdt hién va canh bdo hoa hoan ,phdn tich mau sdc, camera ,xir ly anh, Open CV,Sim
900A...

Abstract

Fire usually causes serious disasters. Thus, we decided to reseach and make a system
which has full ability to promptly detect and warn on the fire right when it breaks out in other to
minimize the damages it may cause. In this paper, we present how to detect and provoke warning
through Open Source Computer Vision (Open CV). In this system,the fire detection method is
based on color analysis. Camera recives images and sends to the attached computer The computer
will process and analyze real-time images to identify the fire outbreak If there are signals of a
fire, the coputer will issue the warning images to the house owners through the analyze GPRS-
activated module Sim 9004, and send the fire warning and direction images of googlemap to the
fire fighting departments.
Keywords: fire detection and warning, color analysis, camera , image processing, Open CV, Sim
9004 ...

I. GIOI THIEU xay ra vao ban dém, thoi gian mo1 nguoi ngu,

Thuc trang héa hoan & Viét Nam va trén khong c6 nguoi1 canh gilr kho bai, siéu thi, van
thé gidi hién nay dang dién ra rat phuc tap phong... Dan dén cong tac phong chay chita
gdy ra nhiéu hau qua hét sirc nghiém trong chay rat kho khan.

vé ngudi va tai san. Theo théng ké cua trang
http://www.baomoi.com/ thi 80% cac vu chay
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Dudi day la biéu do thong ké s6 vu chay,
thiét hai vé nguodi va tai san trong 2 ndm gan
day:
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Hinh 1: Biéu do thong ké sé vu chdy trong nim
2011, 2012 va 2013. (update thang 12/2013)
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Hinh 2: Biéu do thong ké sé nguoi chét do
chay no nam 2011, 2012 va 2013. (update
thang 12/2013)
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Hinh 3: Biéu do thong ké thiét hai do chdy
no nam 2011,2012 va 2013. (update thdng
11/2013)

Qua s6 liéu théng ké cho théy tinh hinh
chay no & Viét Nam dang dien ra theo chiéu
hudng gia tang cd vé so vu lan thiét hai vé
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ngudi vatai san. Xuat phat tir nhiing thue trang
d6, viéc nghién ctru mot hé thong tu dong tich
hop cong nghé cao co kha nang tu dong giam
sat dién rong,canh bao nhanh chong khi ¢o su
¢ xdy ra la rat can thiét va cap bach, nhim
co nhung giai phap ung ciru kip thoi dé giam
thiéu dén murc thap nhat ma héa hoan gdy ra.

C6 nhiéu giai phap dé phat hién va canh

bao hda hoan kinh dién duoc dua ranhu: dung
cam bién nhiét do, cam bién khoi, dau bao
Itra... v.v.. Han ché cua cac phuong phap nay
la chung chi phat hién duoc khi dam chay xay
ra gan vi tri ¢4t cam bién, d6 chinh xac khong
cao, khong c6 hinh anh hién truong chay,vung
giam sat nhd, cong tac diéu tra nguyén nhén
gdp rat kho khan.
Thém vao do, viéc ung ctu chua kip thoi
cua luc luong PCCC cling la nguyén nhan
gia tang thiét hai do cac dam chay gay ra. S&
di c6 nguyén nhan nay la do céng tac PCCC
khong dap tng kip voi toc d6 tang trudng cua
nén kinh té, do phuong thire bao chay chu yéu
bang dién thoai nén mat nhleu thoi gian dé xac
minh va l4y thong tin, khau t6 chirc chira chay
ban dau hiéu qua khong cao, do luc luong
mong, thiéu phuong tién va kinh phi can thiét
dé t6 chirc viéc phong chay va chira chay...

Pé khic phuc nhiing khuyét diém trén,
chung t61 dung phuong phap xu ly anh hién
dai , két hop tich hop hé thong truyén dan dé
phat hién va canh bao hoa hoan nhanh, kem
hinh anh hién truong. Hé théng s& nhanh
chong truyén dit liéu ngay 1ap tirc dén cac co
quan PCCC gan nhét dé nhanh chong c6 giai
phap tng ctru kip thot.

May tinh la cong cu rat quan trong trg giup
con ngudi trong san xuat va doi song. Pé dam
duong duoc nhiing cong viéc phuc tap, may
tinh phai ¢6 kha nang suy nghi va tri tué€ tuong
d6i. Trude hét, may tinh phai co duoc cam
nhén vé thé gidi nhu con nguoi. Cong nghé
cam Ung d3 phat trién manh trong nhitng nam
gan day- voi nhiéu giac quan hoan hao giup
may tinh cam nhéan vé ban than nhu gia téc,
vén toc, dinh vi, dinh huéng, v.v... Tuy nhién,
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may tinh van chua thé cam nhén vé thé gidi
xung quanh - ngoai trir mét s6 thong tin nhu
nhiét do, ap luc, khoang cach... Mang ghép
quan trong con thiéu chinh 1a thi giac. Thi giac
dem dén thong tin co thé khai quat hoa va tap
hop thanh mo hinh. Thi giac duoc hoan thién
s& nang tam tri tué nhan tao (AI) 1én mot tam
cao mai, may tinh sé tré nén gan gii va tuong
tac vo1 con nguot thuan lo1 hon.

Hinh 4: So dé hé thong canh bdo héa hoan

Nhém d3 nghién ctru va tim hiéu nhing
han ché vé nhan dang lira trude ddy nhu chua
nhén dang chinh xac d6i twong trong nhiéu
diéu kién moi truong, nhan dang sai ddi tuong
¢6 mau giéng ltra cling nhu chua nhan dang
duoc 1ra clia cac ngudn chay khac nhau va
dua ra mot giai phap hoan toan méi c¢o6 kha
nang khic phuc duoc nhitng han ché trén. Dé
nhan dang Ira chinh xac, tranh nhan dang sai
1&ch cac d6i trong ¢6 mau gidng nhu lra, giai
phap dua ra la phuong phap phat hién hoa
hoan theo 7 diéu kién kha chat ché dua vao
nhiing thong tin tim hiéu va danh gia tir thuc
tién. Nhom d3 kiém nghiém lai bang cach xtr
Iy nhiéu video cac dam chay thi hé thong nhan
dang kha chinh xac, dac biét 1a nhimng doi
tuong c6 mau giong lra thi hé théng co thé
phan biét chinh xac. Diém khac nita la ching
to1 st dung camera IP thay vi camera thuong
diéu nay giup chung hé thong ching toi ¢6
kha nang kiém soat duoc mot vung kha rong
nhd camera c6 kha nang tu quay nhiéu hudng

va tir mot may chi c6 thé quan Iy nhiéu khu
vuc khac nhau khong gio1 han khoang cach
chi can co mang két ndi vao camera.

II. PHUONG PHAP

2.1. Giai thuat chuong trinh

Trong phan nay chiing t6i xin trinh bay giai
thuét xac dinh lra . Giai thuat nay chu yéu dua
trén nguyén tic tiép can md hinh mau ,do tinh
don gian va hiéu qua cua no. Do d6 chang to1
chon khong gian mau RGB va YCbCr . Viéc
phan loai mét diém anh duoc cho 1a Itra duoc
chung t6i xac dinh qua 7 diéu kién. Mot diém
duoc cho 1a lra khi né théa mén ca 7 diéu kién
kha chat ché qua so dd sau:

GET IMAGE FROM
CAMFRA

1
RULE 1-RULE 2

NO
FIRE AREA

VES
RGB>=YChCr
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ST MOVEMEN]TES

FIRE WARNING
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Hinh 5: So do giai thudt phdt hién lira

Mo hinh mau RGB st dung mo hinh bo
sung trong d6 anh sang dd, xanh la va xanh
lam duoc to hop vé1 nhau theo nhiéu phuong
thirc khac nhau dé tao thanh cac mau khac.
Mot hinh anh duogc tao bdi cac pixel, mdi
pixel duoc dai dién boi khong gian cac vector
mau R(x,y) ,G(x,y), B(x,y) tuong tng voi1 vi
tri trong khong gian (x,y)
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2.1.1. PBiéu kién 1

Qua qua trinh nghién ctru Iy thuyét va tinh
toan tu thuc nghiém , co thé théy vung co lra
thi kénh R c6 gia tri cuong do cao hon kénh
G, kénh G ¢6 gi tri cuong do cao hon kénh B.

(a) (b) (c) (d)

Hinh 6: Anh goc cot (a), kénh mau R, G, B
twong umg cot (b), (c), (d).

Dé giai thich 13 cho ¥ tudng nay & day ,
chon anh mau nhu trong hinh 5(a) va khoanh
vung pixel lra nhu trong hinh 5(b) vo1 mau
xanh la cay, tinh toan gia tri trung binh R,G,B
trong vung pixel ltra.

Bang 1: Gia tri trung binh R,G,B trong
vung lua

Anh R G B
1 199 118 53
198 116 57

3 170 93 50

Hinh 7: Anh géc cét (a), Anh phdn vimg lira
ot (b)
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Tu két qua Bang 1 10 rang , co6 the thay
trén trung binh cac pixel hién thi ltra ¢6 gia tri
cuong d6 R 16n hon G va gia tr1 cuong do0 G
16n hon B.Vi vay cho mot vi tri trong khong
gian (x,y) 1a diém anh Itra phai théa mén quy
tac sau:

] '!f R{x, .]'1) > G(‘TD.}.} = B{x'!.}'r]
Rix, 1= _
0  otherwise (1)
2.1.2. Pieu kién 2 ‘

_ Dieu kién thu 2 dét ra chinh la dieu kién
vé ngudng mau dé khoanh vung lta. Diéu
kie:n nay duoc dua ra sau mot qua trinh,tim
hiéu va do dac tu nhitng frame anh thuec té.
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Hinh 8: Anh goc (a), Anh phdn vimg lira (b)
va Histogram ving pixel lvua cdc kénh mau R,
G, B

Dua trén viéc thuc nghiém s6 lugng 16n cac
mau anh Itra, dé ra mét dieu kién dé phat hién
pixel lura.

Lif (Rex, 6) > 1900 (G0, ¥) > 100)~BX, ¥) <140)

Rxx)= {(I othernise

(2)

Qua viéc chuyén anh RGB sang YcbCr , thay

¥ D238 05041 00979 || R L5
Ch|=|=0.1482 -02910 04392 || G |[+]|128
Or 04392 03678 -00714|| B 128

viéc nhan dién vung Itra chinh xac va dé dang
hon khi dung hé¢ mau RGB.

Trong d6 : Y la do sang, Cb séc d6 xanh
duong, Cr sac do do.Gia tri trung binh Y, Cb,
Cr cua vung Itra dugc tinh nhu sau:

Voun (5. 3) =+ Z 2 Y (x,p)

Ch , ' 3 Cb
Ml‘ﬂﬂ‘[x N e I}EI [I ]
Hfl‘ﬂl‘l{x y] Z Z CT(I y]

=1 r=1

H

Véi (x,y) gia tri cac pixel , MxN la tong s6

pixel trong vung dugc chon.

(@) (b (c) (d)

Hinh 9: Anh géc RGB c6t (a), kénh mau
Y,Cbh,Cr lan lwot cdc cét (b), (c), (d).

Bang 2: Gia tr1 trung binh cac kénh mau Y,
Cb, Cr

Anh MeanY | Mean Cb | Mean Cr
1 143 74 162
130 72 167
3 111 81 164

2.1.3. Piéu kién 3 va 4
Tu bang 2 , phat trién 2 diéu kién . Hai diéu
kién nay duoc dua ra sau khi kiém nghiém va
phan tich trén nhiéu mau th.
Hai diéu kién phat hién mot pixel ltra tai mot
vi tri (X,y)

Rx.y)= {1,1fY(x,y) > Ch(x,¥)

0, otherwise
3)
R (o) Lif Cr(x,y} > Cb(x.y)
X, p)=
i 0,atherwise @)
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2.1.4. Diéu kién 5

Khu vue ngon lra thuong la khu vuce sang
nhét trong toan canh, cac gia tri trung binh
cua 3 kénh Ymean, Cb mean, Cr mean chira
thong tin ¢6 gia tri. T hinh 10 ¢6 thé quan sat
thay doi véi cac khu vue co lra gia tri Y 1on
hon thanh phén Y mean, gia tr1 Cb nhé hon Cb
mean, gia tr1 Cr 16n hon Cr mean.

Nhitng quan sat trén d duoc kiém dinh va
tir 36 xay dung diéu kién sau:

LY Y=Y, (x)0(Coix, ) < (B, (630

AGx Y = (x)
0, harnise

Rix, )=
(5)

2.1.5 Diéu kién 6

Mot diéu co thé dé dang quan sat thay
trong hinh 10c va 10d . G do théy mot su
khac biét dang ké giita cac thanh phan mau
Cb va Cr cla cac pixel ltra. D61 voi cac diém
Itra thanh phan Cb chu yéu mau den ( cuong
d6 thap) trong khi cac thanh phan Cr chu yéu
mau trang ( cuong do cao).

Ttr thuc té nay c6 thé suy ra mot diéu kién
thoa man la pixel Itra nhu sau:

Rﬁ(x,y) = {l’if |Cb(x, J")—CP(.‘E, }r)l >TH

0, otherwise

(6)

Véi gia tri ngudng TH duoc xac dinh bang
thuc nghiém theo phuong phap duong cong
ROC.

Puong cong ROC thu duoc bang cach thir
nghiém cac gia tri khac nhau cia TH (tir 1 dén
100) va hon 100 anh.

26 | TAPSAN KHOA HQOC VA PAO TAO

<]

e b 2 ™
"

I
=

=
&
= ——
=
a

Trua Positive Rate
= =
= So

/—\(!I‘\\x\-

—

=100

l
02 03 04 05 06 0T 08 080 1
False Positive Rate

=
=

Hinh 10: Puong cong ROC dé xdc dinh gid tri
nguong TH.

Tu hinh 10 ta théy ti 1€ duong tinh cao
dong nghia véi ty 1& bao hiéu gia cao. Bang
viéc can dbi hai ti 1& nay chung toi dé xuat
chon TH=70 tuong ung voi ty 1€ phat hién la
hon 95% va ti 1€ phat hién sai la nho hon 30%.

2.1.6 Diéukién 7
T viéc phan tich b1eu d6 vi tri vung lira
nhu trong phan doan thé hién trong hinh 12c,
xac dinh mot so gla tr1 nguong cho Cb va Cr
khong xem x¢€t gia tr1 Y vi no la thanh phan
do sang va né phu thudce vao diéu kién chiéu
sang.

@ () (c)

Hinh 11: Anh géc RGB (a), Anh chuyén tir
RGB sang YcbCr (b), Viing lia la viimg mau
xanh dwong trong anh YcbCr (c).
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F_y

B oMoy

(a) (b)

Hinh 12: Histogram cua vung lia cua kénh
mau Cb (a), Cr (b)

Dua theo quan sat nay va qua trinh thuc
nghiém nhiéu lan , dua ra mot dieu kién la
dieém pixel Itra nhu sau:

{],if (Ch(xy) <1200~ (Cr{x.y) = 150)
R_‘ {x, .V) =

0, otherwise

(7)
2.1.7 Xac dinh hudng chuyén dong
Dua vao dic diém chuyén dong cua lira ,
xay dung diéu kién xét huéng chuyén dong
trong giai thuat chuong trinh, nham loai bd
nhirng anh hudng clia nhitng vat c6 mau giong
Itra chuyén dong trong ving xem xét.

-1 x x+1]

+
il
[T

=1

Current frame
X Previous fune
H ey poane
F{ e )ﬂ'e{-l;ﬂ;l}_ l,lfli-_Jf _I.r,;
' * = X oy = R
SR 0, otherwise
2.2. Canh bao

Khi hé théng phat hién hoa hoan chinh
xac, can tu dong gui tin hiéu canh bao ra loa-

co1 tai hién truong, goi dién té1 nguol quan
ly, gt canh bao va hinh anh hién truong toi
cac trung tim PCCC gan nhét dé ho ¢6 hudng
giai quyét nhanh chéng va hiéu qua nhim
giam thiéu t6i da thiét hai do héa hoan gdy ra.

2.2.1. Canh bao bang calling va SMS

Binh thuong vi xir Iy & ché d6 lang nghe ,
khi nhan duoc tin hiéu diéu khién bao c6 hoda
hoan tir trén may tinh truyén xudng vi xir Iy
s€ gui tin hi€u canh bao ra loa tai hién truong
dong thoi giri tin hiéu xudng module SIM goi
dién cho ngudi quan ly. Qua trinh go1 dién
chi két thuc khi nhan duoc tin hiéu phan héi
tr ngudi quan ly. Trong truong hop sé dién
thoai thtr nhat cia ngudi quan 1y khong lien
lac duoc, vi xir Iy s& gui 1énh xudng module
SIM go1 dién toi s6 dién thoai du phong .

Hinh 13 : Module SIM 9004

2.2.2 G canh bao két n6i mang st dung
GPRS va ban d6 googlemap

Dé truyén tin hiéu t6i trung tam PCCC ,
tan dung chirc ndng GPRS cta module dé két
no1 mang va truyen tin hiéu canh bao.

] Gu1 canh bao qua GPRS

Dau tién vi xir Iy s& kich hoat chirc nang
GPRS trén module SIM va chuyén sang ché
do cho khi nhan duoc tin hiéu bao hoéa hoan
truyen xudng tir may tinh, V1 xir ly gt lénh
xudng module SIM yéu cu két ndi toi sever
tai trung tam PCCC thong quan GPRS . Qua
trinh két noi thanh cong vi xir ly s€ yéu cau
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module SIM giri s6 “ID” va dia chi ciia camera
toi server tai trung tam PCCC. “ID” & day la
mot con so duoc dang ki tai trung tam phong
chay chita chay no chua thong tin vé toa do
nha,tén cht nhan,so tel... ..

] Chuong tr1nh canh bao tai trung tam
PCCC

Binh thuong chucyng trinh & che do cho,
khi nhan duoc yéu cau két nbi tur Chent
chuong trinh sé& két ndi va nhén duoc so “ID”
va dia chi camera . Chuong trinh s& kiém tra s6
“ID” nay xem ¢6 nam trong co s& dir liéu hay
khong néu khong c6 chuong trinh sé dua ra
bao 101 con néu co chucyng trinh phat tin hiéu
bao hoa hoan ra loa-co1 va sé lap tuc hién thi
v1 tri x4y ra héa hoan trén ban do googlemap
va tim duong di gan nhat tir trung tam t6i noi
xay ra hoa hoan. Pong thoi chuong trinh cling
hién thi cac théng tin lién quan téi dia diém
Xay ra hoa hoan nhu : Tén cha nhan, dia chi,
so dién thoai lién lac voi chi nhan. ..

Ngoai ra dé kiém tra thong tin bao chay
ciing nhu hién truong vu chay nhu thé nao thi
chuong trinh cling 6 thé két ndi truc t1ep to1
camera IP tai hién truong. Qua viéc xac dinh
hién truong vu chay trung tam PCCC co the
dua ra cac bién phap kip thoi de glam thiéu
t6i da thiét hai do hoa hoan gay ra dong cling
giup ich cho cong tac diéu tra nguyén nhén
gay ra hoda hoan.

Hinh 14: Chuong trinh dang ¢ ché do binh
thuong
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Hinh 15: Chuong trinh khi nhdn dwoc thong
tin canh bao hoa hoan

Hinh 16: Chirong trinh c6 thé xem truc
tiep hinh anh vé hién truong noi co hoa hogn.

I KET QUA THU'C NGHIEM

Mét pixel anh duoc phan loai 14 Itra néu nd
thoa tat ca cac diéu kién tir 1 t6i 7 . Qua trinh
phan doan c6 thé duoc giai thich don gian qua
cac budc trong hinh 18. Hinh 19 cho ta thay
mot sb két qua thuc nghiém .
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Hinh 17: Cdc buée phat hién lira, (@) Anh goc
RGB, (b) -> (h) Ving lira dwoc xdc dinh lan
liot theo diéu kién tir 1 dén 7, (1) Ving théa 7
diéu kién diém lira.

Hinh 18: Két qua thuc nghiém nhdn dang lva
ban dém va ban ngay, (a) Anh goc, (b) anh
ving lua.

_Trén co s xac dinh diém thoa man ca 7
diéu kién trén , dua cht’mg vao do1 tuong nghi
ngo co lua . Khi do s& cho camera Ip dung lai
tai v1 tri nghi ngo ¢6 lia va t1ep tuc klem tra
d6i tuong nghi ngo 1a Itra do co chuyen dong
hay khong bang cach trir anh . Néu khong thay
chuyén déng chimng to khong co ltra va tiep
tuc cho camera quay. Néu co chuyen dong
ching t61 s&€ ghi nhan do co lra va néu co6 3
ghi nhan c¢o lta lién tiép xay ra s€ gui canh
bao hda hoan ra loa va g1 SMS | Calling.

Qua thuc nghlem tinh toan, ‘nhom co dé
xuét xac dinh mure d6 chay cua ngon Itra thong
qua dién tich m& rong cia ngon Itra. Néu dién
tich nay nhé hon 80 pixel thi quy dinh d6 la
binh thuong chua co bao dong ( gitip giam
bao dong gla do nhiéu) .Néu dién tich nay 16n
100 pixel va nhd hon 250 pixel sé€ dua ra
canh bao nguy hiém c6 nguy co chay . Néu
dién tich nay 16n hon 250 pixel thi dua ra canh
bao c¢o6 hoa hoan .

Bang 3: s liéu thong ké két qua thuc
nghiém:
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IV. KET LUAN-HUONG PHAT TRIEN
Trong dé tai nghién ctru ndy mau sic duoc
dé xuat sir dung khong gian mau RGB va
YcbCr . Tir mét loat 7 diéu kién va két hop véi
viéc xac dinh su chuyén dong cua lua dugc
xac dinh dé phan loai mot diém 1a anh lira.
Qua thuc nghiém,mé hinh hé thong bao chay
tich hop tu dong dat dugce do tin cay tuyét
d6i 100 % vé ban dém ( rat can thiét canh bao
chinh xac ) ,
ngay do chua t6i wu thong s6 ngudng. Thuat

c6 mot chut suy giam vao ban

toan don gian, tinh toan nhanh diéu nay lam
cho né phu hop dé sir dung trong hé théng
canh bao hoéa hoan thoi gian thuc.
V61 viée tich hop hé théng canh bao hda hoan
béng viéc go1 dién thoai, hién thi thong tin vi
tri trén ban db googlemap, tim duong di ngén
nhét t&i noi xay ra hda hoan, quan sat truc
tiép hién trudng xdy ra hoa hoan.Hé thong
bao chay tu dong tich hop s€ giap ich cho
viéc phat hién cling nhu ngéan chan cac vu hoa
hoan mot cach hiéu qua va kip thoi.

He théng di duoc ché tao va thir nghiém
thanh cong,co do6 tin cay cao va linh hoat cao,
khic phuc duoc nhiing khuyét diém ma nhiing
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dé tai nghién clru truée ddy nhu nhan dang
chinh xac Iua hcn,téc d6 xtr ly nhanh hon va
c6 kha nang nhan dang dugc Itra tir cac nguén
khac nhau.Dac biét 1a da tich hgp thanh cong
hé théng bao dong co tinh hién thuc hiéu qua
ung pho nhanh-chinh xac cao.

Trong thoi gian tiép theo chung t6i mong
mudn dugce hop tac nang cap, hoan thién hé
théng nay dua vao ung dung thuc té ( nha
xuong, nha kho, cho, xudng,van phong,siéu
thi, toanha... )

Hé thong di duoc kiém nghiém bang cach
xtr ly nhitng video va lam nhiéu mé hinh thyuc
nghiém, diéu chinh thong sb thuc té.

Xem két qua thuc nghiém trén trang;
http://www.youtube.com/
watch?v=HLkOssj YAnU
http://www.youtube.com/
watch?v=k5qZ9WIAq;s
http://www.youtube.com/
watch?v=Xqp6UWTDSTU
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