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NGHIEN CUU XAY DUNG PHAN MEM TU PONG ,
PHAT HIEN SOGM CHAY RUNG TU TRAM QUAN TRAC MAT PAT

Tran Quang Bao, Nguyén Trong Cwong, Lé Ngoc Hoan, Mai Ha An
Trwong Dai hoc Lam nghiép

TOM TAT

Bai bao trinh bay két qua phat trién phan mém phat hién chay rimg tir tram
quan tric mit d4t ciia Truong Pai hoc Lam nghiép. Phan mém sir dung
thuat toan phat hién khoi va lira trong phan tich dnh cic dam chay, nham
trich xuét ra cac thong tin vé dam chay. Phin mém c6 chirc ning phan tich
tu liéu anh da thoi gian, dugc chyp tir camera IP, nhim phat hién va
truyén tin chay rung. Phin mém duoc cai dit va van hanh ty dong trén
may tinh, khi c6 cac dam chay xuét hién, phan mém s& tu dong phan tich
anh chup cac dam chay, phat hién va thong tin dam chay t6i chu rung, bao
gom toa do va anh dam chay théng qua tin nhin (SMS) va thu dién tir
(Email, OTT). Phdn mém sir dung két hop cac thuit toan phat hién dam
chdy dang duoc (mg dung rong réi trén thé giéi. Phan mém dugc phat
trién trén nén ngdn ngit C# va mot s6 chuong trinh hd trg khac nhu:
Visual Studio 10, Canon EDSDK Tutorial.

Tir khéa: Camera IP, chay
rumg, phat hién chdy rimg,
phan mém

Designing an application software for early automatic detection of
forest fires from ground monitoring station

This paper presents the results of software development to detect forest
fire from ground monitoring stations. The software uses algorithms to
detect smoke and fire by image processing in order to extract forest fire

Keywords: Forest fire, information. The software analyzes multi - time pictures taken from IP

forest fire detection, cameras to detect and communicate forest fire information. The software

software, IP camera is installed and operating automatically on the computer. When fires
occur, the software will automatically analyze images of the fire to detect
fire information and transfer to forest owners, including coordinate system
and photo of the fires via text messages (SMS) or email (Email, OTT).
The software is used fire detection algorithms widely used in the world.
The software was developed by C # language and some other support
programs, such as Visual Studio 10, Canon EDSDK Tutorial. Software
has been operated many times and works effectively in practice.
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L. DPAT VAN DE

Nudce ta ¢6 hon 14 tri¢u ha rimg (Bo NN&PTNT,
2016), trong d6 dién tich rimg chu yéu phan bd
¢ khu vuc c6 dia hinh phuc tap, cadc vung xa
x0i héo lanh, diéu kién di lai khong thuan lgi.
Néu xay ra chdy rumg, dé phat hién va chita
chay kip thoi thi dién tich rung thi¢t hai do
chay rumg gy ra rat 1on. O hau hét cac dja
phuong vao mua chay rimg thuong duy tri ché
do truc chay thong qua theo doi thuong xuyén
ca ngay lan dém. Tuy nhién, do han ché vé
nhan lyc va cac trang thiét bi hién dai, viéc
phat hién sém chay rung thuong khong kip
thoi. Trong nhidu trudng hop, chi khi chay
rung da xay ra mot thoi gian dai va lan rong
trén mot dién tich 16n mai phat hién dugc, do
vy hiéu qua chita chdy thuong thip, ton that
vé tai nguyén rumng rat 1on.

Nhirng nam gan déy, viéc ddy manh Gmg dung
nhiing thanh tyu cuta khoa hoc cong nghé
trong quan ly tai nguyén rung da dugc quan
tam va phat trién rong rdi. Viéc ung dung
cong nghé vién tham trong cong tac du bao
chdy rung da mang lai nhitng hi¢u qua cao,
giup phat hién sém va ngan ngura dugc nhitng
dam chay 16n, dac biét 1a vao mua kho. Tuy
vay st dung anh vién tham dé phat hién sém
chay rung chi phu hop véi nhitng noi vung
ni xa x6i, hiém try, diéu kién di lai kho
khan, han ché duoc mot phan thiét hai khi co
chay rung 16n xay ra. Ngoai ra, viéc du béao
chay rimg bang anh vién tham phai can mot
khoang thoi gian nhit dinh cho qua trinh thu
thap, phan tich va xtr Iy anh. Do d6 khong
dam bao tinh kip thoi trong chita chdy rung,
dic biét 1a d6i voi nhitng khu vire d& chay vao
mua kho. Ddi véi cac khu vuce rimg c6 nhiéu
gia tri vé kinh té, bao ton, di tich lich sir... c6
nhiéu nguy co chay cao vé mua kho. Céac co
quan quan 1y thuong xay dung hé thong choi
canh va bd tri ngudi truc thuong xuyén 24 gio
trong ngay. Tuy nhién, m6 hinh nay thuong

khong dem lai hiéu qua cao do anh huong cua
yéu td con nguoi, cong nghé va thoi gian, ton
kém nhiéu nhan lyc va chi phi phat sinh.

Pé khic phuc van dé néu trén, phin mém ung
dung phat hién sém chdy rung tr tram quan
tric duoc thiét ké va xdy dung vdoi1 myc tiéu
phat hién sém cac dam chay luc moi phat sinh
thong qua cac camera IP dat tai cac tram quan
tric. Phdn mém co chirc nang tu dong thu nhan
thong tin, xu 1y anh hién truong, phat hién
nhitng dam chay va truyén thong tin dam chay
chu rirng va can b quan ly.

IL. VAT LIEU, PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctru

Vat liéu phuc vu nghién ctru va xay dung
pham mém bao gém: Hé théng cac thiét bi
phuc vu xay dung tram quan tric mat dat dé
thu thap cac thong tin vé diém chay khi méi
phat sinh, bao gdm: Camera IP c6 d¢ phan giai
anh 20Mp, gia d& camera va Motor quay, ban
mach dé diéu khién ché do quay cua Camera,
may tinh NUC PC dé chay phan mém phan
tich va xir Iy anh va USB 3G dé truyén thong
tin dam chay.

Céc anh dam chay trong thuc té 13 tu liéu va
cling 1a ddi twong nghién ctru chinh cua phan
mém. Trong d0, sau mdi thoi diém khac nhau,
su thay ddi vé cac gia tri cia khoi va lira thu
dugc trén anh 1a co s& dé bao céo vé dam chay
duoc phat sinh.

2.2. Co s6 Iy thuyét phat trién phan mém

Hinh anh chyp hién trudng quan sat dugc thu
dugc tir camera IP. Camera IP 1 thiét bi thu
cho chét lugng hinh anh dugc dam bao, khong
bi nhiéu boi dudng truyén tin hiéu. Tu liéu thu
dugc 12 mot loat anh lién tiép chup trong ving
quan sat, s6 khung hinh thu duoc trong 1 gidy
tuy thudc vao tung loai camera khéic nhau
(khoang 20 khung hinh trong 1 gidy). Uu diém
ctia camera IP 1a cho phép truy cap lay dir liéu
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clia camera thu dugc tir may tinh mot cach dé
dang, thong qua két ndi mang va dir liéu thu
dugc thuong ¢ dang anh JPEG (Leonardo
Millan - Garcia et al., 2012).

Thong thuong, cac camera IP sir dung hai giao
thitc co ban dé truy cdp hinh anh thu duoc tir
cam bién qua mang la: giao thuc HTTP
(HyperText Transfer Protocol) va RTSP (Real
Time Streaming Protocol). Hai giao thirc nay
cho phép truy cap dir li¢u tir camera IP theo
hai dang dir liéu khac nhau la: Giao thic
HTTP cho phép truy cap va liy vé truc tiép
anh JPEG, giao thitc RTSP sir dung bd ma hoa
tin hiéu H.264 do vay tin hiéu liy vé can bd
giai md tin hiéu dé thu duoc anh JPEG
(Leonardo Millan - Garcia et al., 2012).

Anh thu duoc tir camera thudng c6 d6 phan
giai twong ddi 16n, tdi thiéu cling c6 dd phan
giai 1280 x 720 pixels, néu ta thuyc hién cac
phép phan tich xir 1y hinh anh tryc tiép 1én cac
anh nay thi thoi gian xtr 1y s& twong dbi cham
nhung s€ cho do chinh xac cao, nguoc lai néu
ta thu nho kich thudc anh rdi thuc hién cac
phép xur 1y s& cho téc d6 cao hon nhung do
chinh xac s€ bi giam di.

Hinh anh thu dugc tor camera s€ dugc phan
chia thanh cac phan tir c¢6 kich thude 8 x 8
pixel. Sau khi phan chia s€ 4p dung thuat toan
bién d6i roi rac cosin (DCT - Discrete Cosine
Transform) 1én tit ca cac phan tir 8 x 8 pixel
dé thu duge cac khéi DCT c6 kich thuée 4 x 4
pixel. St dung gia tri DC (Discrete Cosine)
ctia cac khdi DCT dé phén loai cac khéi co kha
nang 1a khoi hodc lira va loai bo cac khdi
khong thudc dién nghi ngd khong phai 1a dam
chay (Chunyu Yu et al, 2013; Leonardo
Millan - Garcia et al., 2012).

Str dung ngon ngir C# va mot s6 chwong trinh hd
tro' khac nhu: Visual Studio 10, Canon EDSDK
Tutorial dé phat trién xac modul thu nhan dix
liéu, phan tich dit liéu, két xuat két qua va truyén
thong tin chdy rung t61 nguoi st dung (CHEN
Junzhou et al., 2013; John Sharp, 2010).
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2.3. Céc buéc thuc hién

- X4y dung hé théng co so dit liéu: Co so di
liéu ban dau bao gom: (1) Cac dam chay thuc
té ngoai thyc dia (c6 thé do chay rimg hodc dot
thwr); (2) Cac video dam chay trong qué khu
lam can c&r dé chay Demo phan mém. (3) Hé
théng ban d6 nén: Giao thong, thuy van, ranh
giéi hanh chinh, ban do kiém ké ring... phuc
vu cho bao cdo thong tin chi tiét diém chay.

- Thiét ké cac chtic ning cla tram quan tric:
X4y dung tram quan tric v&i cac chiic ning
sau: (1) Lién tuc thu anh khu vuc rimg cin
theo ddi, giam sat; (2) Chuyén thong tin cua
anh thu duoc vao phan mém dé phan tich, tinh
toan; (3) Truyén thong tin ddm chay duogc phat
hién dén cac chu thé thong qua mang internet
hodc tin nhin SMS.

- Thiét ké va xay dung cic tram quan tric:
Tram quan tric 13 hé thong thu anh, tién xir Iy
anh va truyén thong tin vao phan mém dé xir
ly. Quy trinh xay thiét ké tram quan tric gom:
(1) Hinh thanh so d6 khdi tram quan tric; (2)
Thiét ké hé théng va lwya chon thiét bi phan
ctng dap Gmg yéu cau; (3) Lip ghép cac thiét
bi theo thiét ké; (4) Kiém tra kha ning van
hanh cta hé théng; (5) Chinh stra, hoan thi¢n
va két ndi v6i phan mém diéu khién; (6) Lip
dat cac tram quan tric 1én cac khu vuc phuc vu
theo doi chay rung.

- Xay dung quy trinh phat trién phan mém Heé
théng: Véi ddi twong phat hién 1a cac dam
chay trong rimg, du ra la thong tin ciia ddm
chay duoc phat hién sém va truyén tin dén cac
chii thé, quy trinh phat trién phan mém gom
cac buoc: (1) Phan tich y tudng bao cao cac
diém chay trong ring qua cdc tram quan tric
dit ngoai thuc dia. (2) Phan tich thuc té cong
tac du bdo chdy rung tir cac choi canh ltra ¢
nuéc ta hién nay. (3) Xac dinh nhimng yéu cau
tir thue tién ma hé thong phai giai quyét. (4)
Thiét ké, thao luan, thAm dinh chwong trinh.
(5) M6 hinh hoa cac mdi quan hé bang cac
phuong trinh, thuat toan. (6) Chuyén thé



Trdn Quang Bdo et al., 2016(3)

Tap chi KHLN 2016

nhitng phuong trinh, thuat todn vao chuong
trinh mdy tinh dé phat trién cac module chirc
ning. (7) Két nbi cac module dé hoan thanh
phan mém. (8) Két ndi phan mém vai hé thong
tram quan tric; (9) Kiém thu, sira 161, diéu
chinh phin mém. (10) Poéng goi va cai dit
phan mém trén may chu dé st dung.

- Thiét ké va xay dung so d6 chirc ning cua
phan mém: Xay dung so d6 va thiét ké cac
chirc ning ctia phan mém tuong tng véi cac
budc sau: (1) Piéu khién hé thdng cac tram
quan tric thu anh theo 1ap trinh; (2) Sir dung
cac thuat toan dé phan tich, phat hién cac dam
chay trén cac anh do cic tram quan tric cung
cap; (3) Loai bo nhitng dam chay trén anh
khong phai rimg hodc khéng nam trong dét
rimg; (4) Truy xudt cic thong tin vé dam chay
(anh chay, toa do, vi tri 16, khoanh, tiéu khu,
tén chu rimg...); (5) Béo céo va truyén thong
tin dam chay dén déi twong co lién quan.

- Phat trién module chirc ning: Tir cac chic
ning cia cic tram quan tric va phan mém, cac
module dugc phat trién dua vao viéc phan tich
cac chirc ning d6. Cac budc tién hanh bao
gém: (1) M6 hinh héa cac mdi quan hé do
bang cac thudt toan; (2) Két ndi dir liéu va dua
cac thuat toan vao cac chuong trinh may tinh.
(3) Chay thir cac thudt toan trén dé kiém tra

tinh chinh xac. (4) Két ndi v6i hé théng diéu
khién, ban mach cua cac tram quan tric.
(5) Xay dung ché d6 chay tu dong va thuong
xuyén cap nhat thong tin vé chay rimg.

- Két ndi cac tram quan tric, cac module phan
mém dé hoan thién hé théng: Thiét lap mot
module chinh cua phﬁn mém, trong d6 co h¢
thong thanh menu va hé thong thanh cong cu.
M&i menu chi tiét, mdi nit cong cu duoc gan voi
mot module dé giai quyét mot chirc ning cu thé.

- Kiém thir, danh gia: Chay thir nghiém hé
théng, phﬁn mém, phat hién va diéu chinh lai
phan mém cho dén luc dap tmg dugc muc tidu
dé ra.

- Poéng gbi hé théng, hoan thién phﬁn mém, cai
phan mém 1én may tinh: Cai dit phan mém vao
may chu Server dé tu dong giam sat va truyén
thong tin vé cac diém chay bang email, SMS.

2.4. Thiét ké hé thong

2.4.1. Thiét ké va xdy dung phén cirng (tram
quan trdc)

Tram quan tric duoc thiét ké thanh 1 khéi
thng nhét, co chirc ning tu dong chup anh
xung quanh tram quan tric. M6 hinh thiét ké
phan ctimg thé hién trong hinh 1:

Camera 1 &= _Camera 2
- S g :
—_— _ - _> —_— _

beé xoay, . , Dé xoay,

Mool bam chay  Mboto2
Bang mach 1 Bang mach 2

— H¢ diéu hanh, phan — —
mém diéu khién

USB 3G, Internet

Ngudn dién

Hinh 1. M6 hinh thiét ké tram quan tric
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Hé théng gém 2 camera IP doc l1ap, c6 kha
ning tu quay 360 d6 quanh dé va lién tuc thu
cac anh tai cac vi tri dung lai cach vi tri cli
11,25 d6. Mot chu ky quay, mot camera s€
chup 32 anh, cac camera dugc lép cung mat
goc quay gidng nhau va chup cac anh & cung 1

vi tri. Nhu vay, tong thoi gian dé camera quay
hét 1 vong va trg vé vi trf cii 1a 5 phut.
2.4.2. Thiét ké phin mém

Mé hinh ciu trac phﬁn mém duoc thé hién
trong hinh 2.

—> N ( Thuat todn So sanh Khong chay
(3) Anh > Phat hién > e HIVK
i i két qua uy KQ
dém chdy dam chay
Co6 chay
Truyén tin: SMS; Email <— Trong dét rung < Gén toa do lén Xac dinh
ban d6 (KKR, < toa do
Huy lénh Ngodi ditrimg |« Ranh gidi,...) dam chay

Trong d6: —> La tién trinh xie ly

Hinh 2. So d6 thiét ké phan mém

Khi camera thu cac anh tai cac lan chup khéc
nhau, cac anh sau s€ dugc so sach véi cac anh
trude do tai cung mot vi tri. Sau do, cac anh
nay s& dugc phan tich, xir Iy bang cac thuat
toan khac nhau dé so sanh va dua ra két luan
cudi cing vé dam chay. Toa do cac dam chay
duogc xac dinh bang phuong phéap giao hoi cua
2 camera, toa d6 dam chay dugc gén 1én ban

Giam sat

dd kiém ké rimg, hanh trinh giao thong, thuy
van dé xac dinh toa do co & trong khu vuc co
rimg hay khong. Néu dam chdy thuéc pham vi
c6 rimg thi hé thong sé& tiép tuc truyén tin canh
bao dam chay théng qua tin nhin va email.

Két hop ca phan ctng va phan mém, toan bo
mo hinh cia hé théng thé hién trong hinh 3:

My chi, pham mém
xu ly

Hinh 3. So d6 hé thong phat hién chay ring tir tram quan tric
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Céc tram quan tric dugc ndi voi may chi hé
thong bang internet thong qua 3G. May chu xu
ly va truyen thong tin dén quan tri vién bang
tin nhin SMS hodc email, OTT

IL KET QUA NGHIEN CUU VA THAO LUAN
3.1. Céu tric hé thong

- Phat trién y tuong: Hé thong duoc phat trién
dua trén diéu kién thyc té vé cong tac giam sat
chay rung thuong xuyén ca ngay lan dém tai
cac khu vyc c6 nguy co chay rung cao, dic
biét 12 vao mua kho. Pay 1a hoat dong yéu cau
lyc lugng nhén lyc rat 16n cling nhu thiét bi va
chi phi thuong tén kém. Thay vao d6, hé thong
tram quan tric c6 thé tw dong giam sat va phat

hién va bao cdo nhanh chong dén cac dbi
tugng de xur 1y kip thoi.

- CAu tric cua hé thong: Hé théng bao gdm
hai phan chinh: (1) Phan ctng la tram quan
tric, bao gdm 2 camera IP, dé gin camera c6
thé tu xoay quanh truc 360 dg, ban mach diéu
khién va thiét bi truyén thong tin (USB 3G).
Véi mdt tram quan tréc, cin ¢6 2 camera IP
duoc lap trén 2 ban mach co cing goc quay
dé cung thu mot hinh dnh tai cung mdt thoi
diém (hinh 1); (2) Phdn mém duoc 1ap trinh
trén may tinh c¢6 chirc ning diéu khién hoat
dong cua cac camera va xu ly thong tin tir cac
hinh anh, bao céo va truyén tin néu c6 xay ra
chay rung.

1. Thay thé con nguorl trong viéc theo d01 giam sat va phat hién sém
chay rimg tai khu vuc lip dit tram quan tréc.

2. Ty dong gidm sit thuong xuyén ca ngay 1an dém va phat hién chinh
xac vi tri ddm chay lic méi phat sinh (trong khoang 20 phut ké tir ltc

tin vé dam chay qua email va SMS dé x 1y kip thoi

v

- Phan cimg gom céc thiét bi dugc lap ghép va hoat dong theo lap trinh.

thiét ké thong nhat ca phan ctmg va phan mém.

gdm cac module chiic ndng dugc két ndi voi nhau theo

v

- Chuén bi, phan tich co s¢ dir li¢u gia dinh.
- M6 hinh hoéa cac méi quan hé thanh cac chirc ning bang cac mé hinh,

v

v

Lap dit thiét bi phan cimg thong
qua md hinh thiét ké

Lap trinh cadc module thong qua
md hinh chirc nang

v

v

Y twéng Yéu ciu thye té
Giam sat chay rimg bang tram
quan trac giup chu dong va lién
1] . I X
' | tuc, khong yéu cau lyc luong |
i | nhan lyc 16n dé theo ddi va co
i | thé bédo cdo t6i nhieu doi tugng xay ra c‘héy).
| lp| 3. Truyén thong
U | Thue t Thiét ké, thAm dinh
E - Cong tac giam sat chay ring| | | - Hé thong duoc
' | vao mua kho lu6én phai duy tri
' | lvc luong 16n can bo thuong|| | - Phdn mém bao
1 | truc va theo doi thu(‘)‘ng xuyén SO d6 chirc nang
1 | 24 gio trong ngay |
+ | - Chi phi cho cong tac theo doi M5 hinh hoéa chirc ning
| bao gom ca nhan lyc va thiet bil | _ phan tich yéu céu cta cac chirc nang.
i ho trg rat 16n - Thiét ké, xdy dung mé hinh phan cting
'y - Diéu kién cac chdi canh khong
' | ddy du, khong dam bao yéu cau
v | ch tac phong chay rur
: cho cong tac phong chay rirng thudt todn

Két ndi cac module, ddng nhét va van hanh thir cac thiét bi phan ctng

L2

$——=-=1

Phan mém tng dung phat hién sém chay rimg tir tram quan tric

1
' v
1

Cai dat, kiém thir

v

|_,|

Cai dat, img dung va chuyén giao

Trong do:

Tién trinh phdt trién ——»

Hinh 4. So d6 phat trién phan mém tng dung phat hién sém chay rimg tir tram quan trac
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3.2. Co sé dir liéu va chire ning ciia phan mém
3.2.1. Co so dir liéu

Co so dir liéu ciia phan mém bao gém: (1)
Thong tin chi tiét vé dam chay dang dién ra
gom: toa do, sb hiéu 16, khoanh, tiéu khu, tén
chu rung; (2) Anh dam chay hién tai dugc
chup tir tram quan tric; (3) Thong tin vé dam
chay duoc chuyén lén trang web danh cho
quan tri vién dé xac nhan thong tin va truyén
tin xr ly dam chay.

3.2.2. Chirc néng ciia phian mém

- Chitc ndng cua tram quan trdc: Tram quan
trac c6 chirc nang giam sat va theo ddi toan bo
dién tich rung trong ban kinh quan sat cua
camera IP va lién tuc truyén cac anh thu dugc
tai thyc dia dén phan mém dé xtr 1y.

So d6 mo6 hinh hoa cac chiic ning cua tram
quan trac nhu sau:

DPam chay ngoai thyc té

- Sir dung Camera IP dé thuong
xuyén thu anh

- Str dung ban mach va md to dé
diéu khién camera quay quanh
truc

- Str dung hé diéu hanh dé thu
anh va truyén thong tin dén
phin mém xr ly

- Str dung 3G dé truyén anh sau

mdi lan chup

v

Thiét ké va xay dung m6 hinh

Trong d6: —» Tién trinh phit trién

----» Kiém tra

Hinh 5. So d6 mé hinh hoa tram quan tric

- Chirc nang ciia phan mém: Phan mém duoc
xdy dung trong may chu va chuyén thé 1én
website dé quan tri vién tac nghiép thong qua
internet. Phin mém bao gdm cac module chirc
nang dugc phan thanh 3 hop phan chinh.

+ Hop phan quan trj hé thong co chirc nang diéu
khién hoat dong cua cac tram, thong tin nguoi
dung hé thong va thong qua mang internet.

M6 hinh héa hop phan quan tri hé théng
nhu sau:

Céc tram quan trdc

Str dung cac thuat toan va cong cu website dé:

v

Quan tri thong tin hé thong

Quan 1y hoat ddng
cua cac tram quan trac

Quan ly cac thanh vién
va nguodi dung

4

T T < \ 4 ]
1 A 4
! A \ \ A A I3
! Lap trinh va két noi cac module
A v
= HOAT BONG CUA CAC TRAM GIAM SAT GUAN LY NGLION DUNG HE THONG.
@" . HE THONG _
! GIAM SAT CHAY RUNG

QUAN TRI HE THONG
T
@ Céu hinh tram giam sat 1 | Tram Chuong My

@ Quan Ij ngusi ding hé théng fram VEE Ba Vi

@ Quan ly cac Email givi - nhan

Hogt dgng cia che wem glam sdt

Tan trgm

3 Tram VGG U Minh Thuong

Trong d6: —» Tién trinh phit trién

----» Két qua ddu ra cic module

Hinh 6. So ¢6 m6 hinh hoa hop phan quan tri hé thong
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+ Hop phén xir 1y théng tin dam chay cé chirc
ning hién thi théng tin dam chay va céc thao
tac xur ly dam chay cho quan tri vién. Trong
truong hop c6 chay rimg xay ra, sau khi kiém
tra thong tin thuc té tr anh cua tram quan tric,

phan mém sé& cho phép xir Iy va truyén tin dam
chay dé t6 chirc chita chay kip thoi.

M6 hinh hoéa hop phan xur 1y thong tin dam
chay nhu sau:

. Str dung thuat toan deé:
Anh dam - Phan tich di liéu va phat hién d4m chéy néu co ,| Lap trinh
chay Xt 19 théne tin dém cha va két noi
- Xu ong tin dam cha .
Y 8 . Y . . . cac module
- Bao cédo thong tin ddm chay dén cac co quan c6 tham quyén
(b Ba CHAY NG Tl CAS TRAM OUN BT
Tram VIQG BV phat hien dam
chay moi tai toa do (105.376324 Bt ey e A b b Y
21.084551) luc 9:52 ngay o o T B i e e (e PRV
5/29/2016 .
VN_TEL 3=m : -
[ S
bk Dok bty ey
Sl 8 e
oy il it e Fia vl o
:-. H:b:: = . } s -
b s 1 e i +. 1N

Trong d6: —» Tién trinh phdt trién

----% Két qud diu ra cic module

Hinh 7. So d6 mé hinh hoa hop phan xir 1y thong tin dam chay

+ Hop phén tra ciru va béo cdo thong tin chay
rimg ¢6 chirc ning tong hop va cho phép tra
ctru cac thong tin ciia cac ddm chay. Ngoai cac
thong tin vé dam chay duogc bao cédo qua email
va SMS, phan mém ciing tich hop ban d6 cac

diém chay cho phép ngudi dung tra cliru mot
cach tryc quan va tong thé.

So 6 mé hinh hoa hop phan tra ctru thong tin
nhu sau:

Thoéng tin Sir dung cdc cong cu va thuit toan dé:
dam chay da | - Truy xuét théng tin cac dam chay 1én ban dd
duoc phat - Tra clru thong tin cac ddm chay da xay ra
hién L N N L .
- Bao céo thong tin lién quan ctia ddm chay

Lap trinh
va két noi
cac module

GUAN LY SAC EMAIL GUT NHAN TREN HE THONG

e

E

Chion ol Erid cbn sem sl Odng boo iy Himg G

vl thbanig bt chdly vivng)

™ Thwidd ifitm Hypriri whim Fitead| gl mibgin

p | s

102 36 AM Arih Haai

hoarduy THarmall cam

, | IWE016
S a7 AM

Al B el e o
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Trong dé: —» Tién trinh phat trién

----% Két qud dau ra cdc module

Hinh 8. So d6 mé hinh héa hop phan tra ctru thong tin
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3.2.3. Két qud thiv nghiém tai mét sé khu vuc

Phan mém dugce trién khai thu nghiém tai mot
s6 khu vuc co nguy co chay rimg cao gom:
Vuon qudc gia U Minh Thuong (Kién Giang),
Vuon qudc gia Ba Vi, Trung tim PTLT Ha Noi
(Séc Son) va rung thuc nghiém trudng Pai hoc
Lam nghi¢p. Trong thoi gian tur thang 9/2015
dén thang 6/2016, chung t6i tién hanh dbt co
kiém soat 33 dam chay tai cac khu vyc noi trén
dé kiém tra thir va diéu chinh phan mém. Két
qua cho thdy, tit ca cac dam chay duoc phat
hién va bdo céo trong thoi gian tir 10 - 15 phut
ké tir lac dam chdy bét dau phat sinh.

IV. KET LUAN

Phan mém tmg dung phat hién sém chay rimg
tor tram quan tric mat dat duoc thiét ké va phat
trién duwa trén yéu cau vé cong tac quan 1y tai
nguyén rimg va giam thiéu thiét hai do chay

rung gy ra doi voi cac khu vyc trong diem
chay o nudc ta.

Phan mém su dung cac tram quan tric dat
ngoai thyc dia, cac tram thuong xuyén giam sat,
theo ddi chay rimg bang hé camera IP. Cac
tram quan trac dugc thiét ké nho gon, hoat dong
6n dinh, chi phi thap va pht hop véi didu kién
vé cong tac giam sat chay rimg ¢ Viét Nam.
Phan mém c6 chirc ning tu dong theo ddi va
kip thoi truyén tin dén cac chu thé néu co xay
ra chdy rung trong pham vi quan sat cua cac
camera tai cdc tram quan tric.

Két qua ciia phan mém dugc két hop véi ban
dd kiém ké rimg dé cung cip thong tin chi tiét
cac dam chay. Trong qua trinh st dung s& tiép
thu ¥ kién dong gbp dé nhom phat trién hoan
thién trong nhiing phién ban sau.
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