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Tém tit: Bai viét nay trinh bay vé mot hé thong canh bédo dwgc thiét ké dé xit Iy di liéu hinh dnh va sau
dé giri tin nhdn canh bdo dén dién thoai di dong. Bdc biét, hinh dnh chup tir mét méi truong ddc thii véi
nhiéu cdy céi dwge xir Iy trieée bang cdach sir dung cac phwong phdp thay doi kich thude, loc, ting cwong
va phdn doan anh. Ngodi ra, dé phat hién chdy rirng, cdc thudt todn phdn tich thanh phan va may vector
ho tro (PCA-SVM) dwoe dp dung dé trich xudt cdc thanh phan chinh va dé huan luyén, sau d6 giri canh
bao cho dién thoai di dong. Pé c6 do chinh xdc, bé dir liéu hinh anh thu duwoc g5m khoang 200 hinh anh,
chii yéu la anh ¢é khoi va anh khéng cé khéi. Két qua thue nghiém sir dung mé phong va hé thong phan
cieng da chimg thiee hiéu qua ciia phwong phdp dé xudt

Tir khéa: mady vector ho tro, hé thong canh béo, hé thong phat hién chdy rimg.

Abstract: This paper presents a warning system is designed to process image data and then send warning
message to mobile phones. In particular, images captured from a typical environment with trees are
pre-processed using methods of resize, filtering, enhancement and segmentation. In addition, for forest
fire detection, the Principal Component Analysis and Support Vector Machine (PCA-SVM) algorithms
are applied to extract features and to train and then send warnings to mobile phones. For accuracy,
the set of image data obtained are consist of about 200 images with mainly smoking and unsmoking.
Experimental results including simulation and the hardware system show that the effectiveness of the
proposed approach.

Keywords: support vector machine, warning system, forest fire detection system.

2.1. So do khoi hé thong xie Iy anh dé nhén dang
dwoc sw co mdt cua khoi hodc lira dé dwa ra ket qua
cdnh bao.

1. Téng quan

Xay dung hé thong nhan biét chay rimg dua vao
tap anh c6 khoi va lira dung xir Iy anh. Ap dung thuat
toan phan tich thanh phan chinh (PCA) dé trich xuat
cac dac trung cia anh c6 khoi va lua, sau do huén
luyén dé nhan dang bfing thuat toan vector may ho
trg (SVM) dé dwa ra két qua c6 chay rimg hay khong.
Bén canh d6 dua ra tin hiéu canh bo va tin nhan cho
con ngudi biét co chay.

Trich dic
trung

Nhin
dang

Tap anh Tle;m L Két qua

Hinh 1: So do khéi hé thong xir Iy anh
- Tap anh: dugc thu lai tir camera, chat lugng anh
phu thudc vao thiét bi thu va moi truong (anh sang,

2. Thiét ké h¢ thong phat hi¢n chay rirng ding
xtr ly anh

Xay dyng hé thong nhan biét chay rimg dua vao
tap anh c6 khoi va Iua dung xtr ly anh.

- Xay dung va thu thap tap anh RGB vé cic truong
hop: khong khoi, khoi it, khoi nhiéu, khoi cung voi
xuét hién cua lira.

- Tién xir ly tap anh dugc thuc hién dung matlab
voi xtr ly anh.

- Ap dung thuat toan PCA dé trich dic trung thanh
phan chinh cta co s& dit liéu thu dugc.

- Thyc hién huén luyén va nhan dang céc truong
hop nhu khong khoi, khoi it, khéi nhiéu, khéi va lira
béng thuat toan SVM.

- Xay dung hé thong canh bao chay qua tin nhin
SMS va bao dong.

- Thyec hién kiém tra va danh gia két qua.
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phong canh).

- Tién xtr ly: hinh anh thu nhan tir thiét bi s& dugc
hiéu chinh lai kich thu6c tuy thudc vao chit lugng
thiét bi thu anh nham gitp cho hé thong hoat dong 6n
dinh hon. Ngoai ra, chat lugng may thu cé anh huong
dén chat lwong anh thu duogce nhu: nhiéu anh, d6 tuong
phan thap. Vi vay, viéc loc nhidu, ting do tuong phan
s& dugc thuc hién dé nang cao chét luong anh.

- Trich ddc trung: Sau khi nang cao chat luong
anh, budc tiép theo s€ thuc hién qua trinh trich Xuét
cac dic trung cua dir liéu dé dua vao qua trinh nhan
dang b@fmg thuét toan PCA, tao co sé dir liéu cho qua
trinh huén luyén va nhan dang d6i tugng & budc tiép
theo. Phuong phap PCA dugc xem la ky thuat tot
nhét trong viéc phan tich da bién. Muc dich chinh 1a
lam giam sb chiéu cua mot tap dir liéu voi nhiéu bién
ma van giit duoc bién thién vén co trong tap di liéu.
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- Nhén dang: co so dir liéu thanh phz‘in dac trung
s& dugc huén luyén va nhéan dang béng thuat toan
SVM.

- Két qua: sau khi nhan dang ddi twong két qua
duoc hién thi trén may tinh cac giao dién dugc xay
dung trén phan mém Matlab, dong thoi dua ra canh
bao bang chudng va giri tin nhin bao cho con ngudi
biét néu c6 chay.

2.2. Tién xir Iy

Céc thuat toan xur ly anh déu duoc thuc hién trong
moi truong Matlab.

- Co so dir liéu: Co so dit liu duoc gia 1ap thu
nhan hinh 4nh bang cach quay video khu vuon cé
nhiéu cy cbi va tao ra khung canh bt dau tir truong
hop khong co khoéi, khoéi it, khéi nhiéu, khoi va sy
xuét hién lira. Thiét bi thu nhan anh 1a may chup anh
ky thuat sé Canon A4000, c6 do phan giai 16Mp,
chat lwong anh HD 720 phat v6i tan sé 25 khung
hinh/gidy. C6 kha nang chong rung quang hoc tdt, tu
dong 1iy nét va 6n dinh do sang.

Camera duogc dat v6i chiéu cao 0,6m va cach xa
ving phat chay 5m, chéch mot goc 60° hudng xudng.
Thyc hién ghi lai hinh anh trong diéu kién nfmg nhe
budi trua, khong swong mu va gié. Dir liéu sau khi
thu xong, sir dung thuat toan trong moi truong Matlab
dé cit ting khung anh tao tap dir liéu anh mau cho
4 trudong hop: khong khoi, khoi it, khoi nhiéu, khoi
keém voi lra.

0,6m: Sm

Hinh 2: M6 td qud trinh thiét lgp camera dé thu thdp di liéu.
2.3. Xur ly div liéu
Dung thudt todn xt ly anh trong méi truong
matlab, st dung phuong phap trich déc trung thanh
phan chinh (PCA) dé dua ra cic truong hop dic
trung: khéng khoi, khoi | ————— |
it, khoi nhiéu, khoi va 3
Ira. Sau do bang thuét |
toan  SVM__ (Support v
Vector Machine) dé dwa |

Tinh trung binh tap mau |

Tinh sai léch trung binh |

£ PR v
ra ket qua Chay rung. Tinh ma tran hiép phuong sai
Phuong phap phén c=AA
tich thanh phan chinh v
duo d; x .'flt dé trich | Tinh tri riéng va vector riéng
0C dC€ Xu v

dac trung. PCA thuc
hién chuyén doi truc

Chon K vector riéng dac trung
VOi tri vector riéng 16n nhat

iso @& chuyén dbi v
g ‘y Bién dbi anh trong khong gian dat
khong ban dau thanh trung

Hinh 3: So dé cdc bude thuc
hién thudt toan PCA

mot hé truc toa d0 mai
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bao goém céc bién tuyén tinh khong twong quan. Cac
bién sb méi dwoc goi la thanh phan dit trung.

* Trich dac trung bang PCA (Principal component
analysis)

- Tao thp mau: S =[x, X, X, ... x |" (1)
- Tinh gi4 trj trung binh tdp mau S:
S e

== S
7 n Zi:l ’ (2)
- Tinh sai 1éch trung binh ctia tip mau:
A=, 1y s ..., ,ﬁnl 3)

- Tinh ma tran hi¢p phuong sai:
C"" =(c, ¢, ; = cov(Dim,, Dim,))

“)
- Tri riéng cia mau: Det(C - AI)=0 ®)
- Vectorriéng ctia mau: (C-L.I) V=0 (6)
- Vector dic trung clia mau: ¥ =u/ *V (7

* Thuat toan SVM_(Support Vector Machine):
1a mot phuong phap phan 16p dya trén 1y thuyét hoc
théng ké. Ham tuyén tinh phan biét hai 16p nhu sau:

f(x)=wlo(a)+b (8)

WER"m 1a vector trong sd hay vector chuan cua
siéu phang phan cach, bER 1a do 1éch

¢(x)ER"m la vector dac trung, voi ¢ 1a ham anh
xa

Két qua nhan dang béng SVM tra vé gia tri 1
(dung) hoac 0 (sai).

3. Két qua md phong

* Két qua thu thap dir liéu

Gom 2 loai tap anh tmg cho 2 trudng hop: khong
khoi va cé khoi

» & h\‘\\
y £
.
v

g ” s, Mk
Hinh 4: Tgp anh khong khéi va co khoi

* Két qud tién xir Iy:

- Chuyén d6i anh mau sang anh xam

Anh
khéng
khéi

Anh
Anh | gbe
khoi {
nhigu | Anh IS

Hinh 5: Chuyén déi anh mau sang anh xdm
Trong qua trinh xtr ly khong chi quan tdm dén cau
tric cua anh ma phai quan tdm dén yéu to mau sac.

62 Journal of educational equipment (February 2026) Issue 348 (2) €# Journal homepage: https://tapchithietbigiaoduc.vn



() Tap chi Thiét bj gido dyc (2/2026) S6 348 (2)

- Pinh lai kich thudc hinh

A W
A

. e

Anh ;

knong

fhai |
Anh
Tesize

Aohi

nhigy

Hinh 6: Pinh lai kich thuoc anh

Kich thudc anh cang 16n thi chat luong anh cang
t6t, tuy nhién dung lugng anh s& anh huong dén tde
do xir Iy, cho nén dé nang cao toc do xir Iy anh ta c6
thé dinh lai kich thudc anh ma khong lam anh hudng
dén két qua xir 1y anh

Két qua sau khi thyc hién ting cudng anh bing
cach dfmg phuong phéap can bang lugt dd histogram.

ERE Lk

o LY

(a) Anh géc va (b) Anh sau khi cin bing

(=) Histogram cia anh géc (b) Histogram ciia anh szu can bing
Hinh 7: Tang cuwong anh bang lwot do histogram
Anh tré nén sang va rd nét hon. théng qua luoc
do, anh gdc ¢ su chénh léch mirc xam 16n, va sau
khi duoc can béng thi sy chénh 1€ch nay tré nén can
bang.
* Két quad trich ddc trung bting PCA
Bang 1: Vector ddc trung cua 1 anh khong khoi, co kich
thuoc 10x7

-136.5373 1041025 -30.8698 371622 469425 425768 465204 443678 26.795¢ 26.1358

185062 105156 -27.8317 58904 197078 -6.6981 17.8679 347635 -7.215¢ 26.2626

57218 19140 125743 243018 -14.9036 146518 172721 214619 94837 144083

5950 92795 6.3018 59988 54657 136375 128738 43035 38117 -.5401
46067 06236 09709 27738 82130 103875 -BE573 48132 47098  9.4381

2304 09549 39281 37988 -26610 08688 -0.0150 0.8641 26736 -2.0608
19628 37222 30231 17729 15878 20226 07833 0.0543  0.1064  1.6065
49025 24812 30268 57781 16920 42137 43022 74102 27860 1.3190
83340 7434 03917 36130 96705 14556 08241 51540 -2.9457 -11.3967

B5963 76384 36026 18660 01231 55302 1.8695 0.6067 14715 60172
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Két qua PCA khong khoi cta 1 anh dai dién ¢
kich thudc 10x7. Trong d6, mdi hang 1a mot vector
dic trung cua anh. SO vector dic trung t6i da bing
v6i s6 luong tap mau cua anh.

Bang 2: Keét qua PCA co khoi cua 1 anh dai dién

-160.289 141,593 -99.466

62243 30600

64.033

80.260

75.201

96.357

106.941

4854 13.506

4836

5.099

40.116

40799

0740

6488

2295

31.967

0261 9699

-4.805

175%

3743

-28.849

484

-14.560

2414

2063

Q170 983

-5.668

-9.856

078

-1.388

16.841

10173

-8.369

4759

1887 1382

-10.880

1287

0420

1898

-3.832

-1.847

1484

5.306

A48 1316

3079

5579

1919

A0

-B.256

5.908

4089

-1.9587

1483 173

4218

5.264

D216

14713

4002

im

1133

2954

19318 3920

1447

2.688

5.345

6.634

-2.683

-1.867

-11.959

1749

1283 14188

-16.856

-9.891

2821

12.39€

6475

0972

12320

16.858

2179 2861

4093

1319

2710

6.348

1921

T403

0.376

-10.980

Két qua PCA c6 khéi cua 1

thudce 10x7.

anh dai dién c6 kich

* Két qua sau khi huan luyén SVM

Badng 3: SVM SuportVector cua anh khong khoi, co kich
thuoc 10x7
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Tuy theo sé mau duoc trich dic trung ma ta ¢
SVM SuportVector
Bdng 4: Keét qua SVM SuportVector cua anh co khoi
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SVM SuportVector cta anh khoi nhiéu, ¢6 kich

thude 10x7.

* Két qud nhdn dang dnh: 1400/7600 hiéu suit
80% khong khoi - 70% c6 khoi
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Anhnhan
dang

Anhnhgn | Két
dang g

Hinh 7: Két qud nhdn dang dnh

Vi thudt toan nhan dang bé“mg SVM, gia tri tra vé
la 1 (dting) hoac 0 (1a sai )

Véi s6 mau 1390/7600 1a két qua tot nhat. Vi
1300/7600 méu thi xac suat nhan dang la 80% khong
khoéi va 70% c6 khoi

Véi 1400/7600 mAu thi xac sudt nhan dang 1a
80% khong khoi va 70% co6 khoi

* Két qui mé hinh hé thén

L

inh bdo:

Hinh 8: H¢ thong canh bao

Hinh anh duoc ghi lai bdi camera va luu thanh tap
anh. Pugc dua vao may tinh dé xir 1y anh trén moi
truong matlab.

S& guri tin nhan va canh béo néu c6 chay.

*Két qud hé théong nhdn dang va giri tin nhén
cdnh bdo dén sé di¢n thoai:

Hinh 8: Hé théng nhdn dang va giti tin nhdn canh bdo dén
dién thoai

Méy tinh xir Iy dit lidu bang xir 1y anh trong moi
truong matlab

He¢ thong nhin tin don gian gdm Dcom 3g két nbi
v6i méy tinh qua cong USB

Bén trong Dcom c6 thé sim. Bé Dcom c6 thé giri
tin nhin, em viét thém doan code dé may tinh diéu
khién
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Mbi khi c¢6 khéi, ngoai viée canh bao bang am
thanh ctia laptop, chwong trinh s& Diéu khién Dcom
gui tin nhin dén sd dién thoai dugc dinh trude
1390/7600 hiéu suét 80%.

4. Két luan

Dé tai da xay dung duoc tap co s& dit liéu vé hinh
anh, dugc chyp tu cung mot moi truong dac thu voi
nhiéu cy. Sau d6 sir dung cac phuong phap chuyén
ddi anh, dinh lai kich thude anh va thuc hién tang
cuong anh trudce khi dit liéu dugc dua vao thuc hién
trich xudt cac thanh phan chinh (PCA). Sau khi di
trich dac trung s€ duoc dua vao huén luyén va nhan
dang bang thudt toan SVM.

Két qua nhan dang truong hop khong khoi hodc
¢6 khoi voi do chinh xac cao, voi truong hop st dung
1390/7600 mau da cho két qua nhan dang trudng hop
khong khai 1a 80% va truong hop cé khoi 1a 80%.

Két qua nhan dang c6 d6 chinh xic cao ching
minh duoc phuong phap duoc Iya chon la ding va
cho két qua trong qua trinh nhan dang 1 cao.

Tai liéu tham khao

[1] Nguyén Ngoc Binh, Phong chay va chira chay
rung, NXB Giao thong vén tai, 2004.

[2] Luu Trong Hiéu, Pham Bao Nhén, Pham Duy
Nghiép, Nguyén Chanh Nghiém, Nguyén Chi Ngon.
Xay dung giai phap canh bdo sém tinh trang chay
rimg. Hoi nghi toan quéc 1an thir 3 vé& Diéu khién va
Tu dong hoa — VCCA. 2015.

[3] Lé Vin Quang. Xir Iy anh dé phat hén khoi
cho canh bao chay ring. Do an tt nghi¢p. Truong
Pai Hoc Su Pham K§ Thuat TP.HCM. 2016.

[4] Megha Jess Mathew. A Study on Fire Detection
System using Statistic Color Model. IOSR Journal
of Electronics and Communication Engineering
(IOSR-JECE) e-ISSN: 2278-2834, p- ISSN: 2278-
8735. Volume 7, Issue 2. 2013.

[5] Kumarguru Poobalan, Siau-Chuin Liew.
Fire detection algorithm using image processing
techniques. Proceeding of the 3rd International
Conference on Artificial Intelligence and Computer
Science (AICS2015), 2015.

[6] Chen-Yu Lee, Chin-Teng Lin, Chao-Ting
Hong, Miin-Tsair Su. Smoke Detection Using Spatial
And Temporal Analyses. international Journal of
Innovative Computing, Information and Control.
Volume 8, Number 6, 2012.

[7] DongKeun Kim, Yuan-Fang Wang. Smoke
Detection in Video. 2009 World Congress on
Computer Science and Information Engineering.
2009.

[8] Vipin V. Image Processing Based Forest
Fire Detection. International Journal of Emerging
Technology and Advanced Engineering. 2012.

Journal of educational equipment (February 2026) Issue 348 (2) €# Journal homepage: https://tapchithietbigiaoduc.vn



