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UNG DUNG MANG NO RON NHAN TAO TRONG NHAN DANG VA DU BAO

Nguyén Quang Hoan', Ly Pong Ha2, Ngé Xuén Trang®, Lé Cong Hiéu*

1 Truong Pai hoc Su pham Ky thudt Hung Yén
2 Trwong Cao ding Kinh té - Ky thudt Dién Bién
3 So Tai nguyén va Moi truong tinh Dién Bién

4 Truong Pai hoc Van Lang

Ngay toa soan nhan duoc bai bao: 17/09/2017
Ngay phan bién danh gia va sua chira: 10/11/2017
Ngay bai bao dugc chap nhan dang: 22/11/2017

Tém tit:

Bai bdo tmg dung thudt todn lan truyén nguoe (BackPropagation: BP) ciia mang no ron cho dy bdo
thoi tiét tinh Dién Bién va nhdn dang bién sé xe mdy. Dit liéu cho duw bdo dge thu thip tLr Trung tam Khi
tuwong Thuy van tie nam 2015— 10/201 7 theo ngay (dung cho pha hoc 70%, pha chay 30% tong dit liéu). Dir
liéu cho bai todn nhin dang bién s6 xe dwoc ldy mau tir 64 tlnh Viét Nam. Mot sé két qua thuwr nghiém ban
dau dwoc trinh by, nhitng nghién ciru, dinh huwéng phat trién trong twong lai dwoe dé xudt.

T khoa: Mang no ron nhan tgo, dy bao thoi tiét, thudt toan lan truyén nguoc, nhan mau ky tu.

1. Gi6i thiéu

Mang no ron nhan tao 1a mé hinh phong hoat
ddng cua ndo ngudi, 1a phuong phép tinh todn mém,
chdp nhan thong tin khong diy du, chinh xac, dé
thich nghi; c6 kha nang hoc tdt; kha ning chiu 16i
cao [6]. Rat nhiéu mg dung mang no ron nhan tao
trong nhitng van dé khoa hoc, cong nghé¢; nhung
hiéu qua nhét lacac bai toan nhan mau va du béo
[1,2,3,4,5] vasé dugc thir nghiém 6 bai bao nay.

2. Mang noron nhan tao
2.1. CAu tric mang lan truyén nguoc

Mang no ron co nhiéu ciu trac, luat hoc
khac nhau. Chung t6i chon mang no ron lan truyén
nguoc (Back Propagation Neural Networks) do kha
nang hiéu chinh sai s6 du ra nhanh so véi mot s6
ludt hoc khac. Mang duoc chon ba 16p truyén thang
(hinh 1): 16p vao (16p 1), lop an (16p 2) 16p ra (16p
3): du kha ning nhan cac mau hoc (dau vao); ham
tuong tac ra lién tuc, kha vi, bi chan theo (3) [7].
Ham tuong tac dau ra no ron 6 cac 16p duge chon 1a
ham Sigmoid f() nhu nhau:

Jy(net,)) = W 3)
¥

Y

¥a

Lép an

Hinh 1. Cdu triic mang noron ba Iép

Ldp vao Lép ra
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o ddy, net 1a téng dau ra cta no ron tht i:
2 W2, = Z Wy, 2 vq;x]> 4)
va daura y, dugc xéc dinh:

l ! m
Vi Zf(neli) = Z wiqzq> = Z Wi Z vqi-xj-))
q=1 q=1 Jj=1
®)
trong d6, i, ¢, j 1a no ron thu i, g, j trong n, [, m no
ron 16p ra, 16p an, 16p vao twong tng. Hoat dong
clla mang no ron co thé chia thanh hai pha: i) pha

hoc: xac dinh cac tham sé w, ciia mang, ii) pha chay,
kiém tra (thu).

2.2. Pha hgc ciia mang no ron ba lép

Phuong phép hoc trong mang no ron la
THU-SAI-CHINH. “THU”: 1a thir cho céac gia tri
trong khoi tao w,; “SAI™: theo hoc c6 giam sat: 1a
ton tai hiéu cia dau ra mong mudn d voi dau ra
thuc té ¥, cla ting no ron ¢ moi lop 16n hon mot gla
tri nho cho trude. “CHINH”: 1a diéu chinh trong s6
mot lwgng nho Aw (7).

C6 nhiéu ky thuat trong phwong phap THU-
SAI-CHINH dé tim Aw,, O day st dung k¥ thuét
Gradient (7) voi ham sa1 so

E=72 2 (d:—y.) ©)

oordt AR

dnet;
trong do: i 1a héng sb, chi toc d6 hoc. ]
Ky thuat Gradient dugc ap dung dé tinh
trong sO w, cho mang nhleu 16p, tir 16p vao dén 16p
ra goi la thuat toan lan truyén nguoc.

(7
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Xét mang voi g 16p, ¢ ., 0; ky hiéu
net, va 9y, lan Iuot 1a tong dau vao va diu ra cua
noron thu i trong 16p g.

Mang co m nit vao, n nit ra. Trong sb w,
biéu thi trong s6 lién két tir dau ra th j 16p g-1: ¢y
t6i dau vao thir i cia 16p g ax..

Thuét toan BP ¢6 thé tom tit nhu sau:

Piu vao: Tap cac cip véc to vao/ra mong
mubn {(x(k), d(k)lk=1, 2,.. . P)}; trong khoi tao
[w, (1= 0)] n=0.5; E _; Khoi dau k=1.

Piu ra: [w ]]

Budc 1 (Iip huén luyén): Pua miu du vao
thir & t6i 16p dau vao:

y =x® Vi (8)

Budée 2 (lan truyén tién): Lan truyén tién
tinh tin hiéu qua mang st dung:

= f(tnen) = /(2w ) ©)
J
V&i mdi i va g téi khi moi dau ra cia 16p ra
9y, deu duge ap dung.

Buéc 3 (tinh toan 18i): Tinh gié tri 16i £ va
tin higu 16i 9, cho 16p dau ra:

LE (@ (10)
5, = <d7: _qut)f’( ”eli) (11)

Budre 4 (lan truyén nguoc 16i): cap nhat cac
trong so0; tinh ¢/, cho cac 16p trudc:

E*Y = v) +E

=n*8;+"y; (12)

va " qu]_ozd & Awj (13)
IS =1 1net)zq

9=0 01, 19

Bude 5 (Iap 1 chu ky): Kiém tra toan tap dir
lidu luyén dugc duyét. Néu k < p thi k= k+1 (quay
lai budc 1 cho lan lip mai), néu khong thi thyc hién
budce 6.

Budre 6 (kiém tra 15i toan thé): néu E < E .
két thuc huan luyén, néu khong, quay lai budc 1.

2.3. Pha thir nghiém ciia mang no ron

Pha thir 1a pha chay. Quy trinh thuc hién:
Buc 1: Chuan, md héa dit liéu dau vao,
Buée 2: Tinh dau ra;
Buée 3: Giai md dau ra.

3. Thir nghiém nhén dang va du bao
3.1. Nhén dang bién s6 xe may

a) Bai toan va quy trinh thyc hién

Dé nhan dang bién sb xe may, dau tién béng
cach nao d6 chup anh bién s6. Anh phia sau xedd
phan giai bai bao thyuc hién 1a 640x480. Anh chup
qua tién xtr 1y, trich anh bién s, tach timg ky tu trén
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bién sb, dua vao module nhan dang timg ky tu. Ky
tu sau khi nhan dang s& duoc két xuét va luu vao co
s dit liéu, gan ma dé ghép cac ky tu. Dudi ddy mo
ta cac thuat toan xu ly.

b) Thudt todn trich bién s6

PAu vao: anh thu duoc tir camera.

Piu ra: anh bién sb trich duoc (voi h:
ngudng cao; w: ngudng rong).

Tach dnh méi: dinh 13 top, day 13 bottom=RowImage i=0;
thidt 14p gid tri ban dhu; flag=0;

ifor (1=0; i<image.Width;itt)
{ P=trung binh bidn d& phd ctia C8t pixel thit i;

/st dung thu vién AForge
IIf (B»=ngudng)

If(flag=1) width=width+1;
else
{
left=i; flag=1;
}
else
if (width>=w)right=i;
}
Bién sb xe= dnh méi véi canh phdi 13 right.
trdi 1a left

}
Function f£t(image)
{
i=0;
thiet 14p gid trji ban dau;

flag=0;

for (i=0; i<image.Height;i++)

{
P=trung binh bién do phé cha hang pixel tha i;
//s dung thu vién AForge

If (F>=ngudng)

If  (flag=l)
height=height+1;

else
{ top=i;
flag=1;

}

else
1if (height>=h)

¢) Thudt toan tach ky tw

Piu vao: anh bién sé da duoc tien xir 1y.

Piu ra: mang 37 ky tu trén bién sd; kich
thudc ma tran diém anh chon 20x10.

Anh nhi phan véi gia tri pixel tring twong
g 1a 1, pixel den c6 0. Pay la dit liéu dé dwa vao
huan luyén. Ky tu sau d6 chuyén thanh mang 1
chiéu 200 phén tir véi cac gia tri 0 hodc 1 tuong tmg
v6i 200 dau vao cho mang no ron. Lép 4n chon 100
nut, 10 nt ¢ 16p ra ddi voi mang nhan dang sb va
27 nat d6i véi mang nhan dang chit. Nhu vay, clu
triic mang phu hgp véi bai toan.
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Function define pos| image, Thres)

i=0;
thift 1ip gid tri ban &du; c=0;
£flag=0;
for (i=0; i<image.Width;i++)
{
P=trung binh mic xim cla cdt pixel thi i;
If (P>ngudng)
If (flag=l)
widch=width+l;
else
{
left(cl=i; flag=l;
1
elsa
if (widch>=w)
{
rightiel=i; ctt;
}
i'}éch dnh kf ty ‘c' véi canh canh phdi 1& right(c.
Canh trdi 1a leftlcl,
Function define line ( image, thres)

{i=0; c=0;thiet 1&p gii tri ban d&u; flag=0:
for (i=0; i<image.Height;i++)

{

P=trung binh mitc xdm cda hang pixel thi i;
If (P>=ngudng)
Ir (flag=1)
height=height+1l;
else
{
top[e]=iz
flag=1;

}
else

if (height>=h)
{
bottom[c]=1i;
ctt;
¥

}
Téch &nh méi: dinh 14 top, ddy 1a bottom= RowImage

¥

d) Hudn luyén mang
Huan luyén mang hay 1a hoc (muc 2.2).

% MANG NEURON
B

Fieame: MauSoHL

TRAINING ek
Open sample o000 8] START STOP
g — g 18| S
S R —
Hoha L Epoch —
Theshod  [TE07 | e =]

Hinh 2. Giao dién pha hoc cho nhan dang
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e) Pha thir nghiém nhan dang bién s6 xe

1 tang bl nd
ERodisataion - Hin singudand Thost

Lsets | fona2017 5

| i i i Wyl b 5
|| Bién s oo dang m3 ASCII (¢ shin dang)|

Godw |

N |

AT SR e

Hinh 3. Giao dién chwong trinh nhdn dang

Béng 1. Két qua nhén dang bién s xe mdy

Théng s6 thir nghiém IMG_TEST
S6 mau thu 91
S trich bién sb dung 79
S6 trich bién sb sai 12
Ti 1é trich bién dung 88%
S6 tach ky tur dung 71
S tach ky tu sai 08
Ti I¢ tach ky tu ding 90%
S6 nhan dang dung 59
S6 nhan dang sai 12
Ti I¢ nhan dang ding 84%
Tée do xir Iy <2s

Chuong trinh nhan dang bién s6 xe may
(Hinh 3) dugc xu 1y trén CPU Core i5 2.66GHz;
b6 nhd RAM 4GB; hé diéu hanh Windows 7; ngon
ngtr 1ap trinh Visual Studio 2012. Tt thyc nghiém
va Bang 1 cho thdy, khau xtr 1y anh trich bién sb
dung chua cao 88% (79/91): phy thudc diéu kién va
moi truong thu nhan anh. Tir 79 bién sb tach dung,
tién hanh tach ky tu dat 90% (71/79).Cudi cung,
kha ning nhan dang (Hinh 3) dat 84% ddi véi mang
no ron duge thiét ké.

3.2. Dy bdo thoi tiét tinh Dién Bién

a. Dat bai toan, ky hiéu

Cho bé dir liéu thoi tiét gdm 4 bién sb: nhiét
do, do am, lugng may, lvong mua tir nam 2015 dén
ngay 15/10/2017 tai tinh Dién Bién. Dy doan thoi
tiét timg ngay bét ky trong nim duoc tién hanh khi
biét bon thong sb ciia mot ngay trude do; cu thé vé
gia tri:

Bién nhiét d (ki hi¢u ND), cac khoang gia
tri: thip: ND tir 0 dén 25.5; trung binh: ND tir 25.5
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dén 27.0; cao: ND tir 27.0 dén 45.

Bién d Am (ki hiéu PA): Thap: DA tir 0 —
80; Cao: DA tir 80 — 100.

Bién lwgng muwa (ki hi¢u M): Khong mua
(0); Réi rac: M tir 1 dén 2; Nho: M tir 3 dén 50; 16n:
M tir 51 dén 1000 mm.

Bién lwgng may (MA): it néu MA tir 0-20;
Nhiéu: MA tir 20-30; Rat nhiéu MA>30.

b. Dir lieu dw bao

Dt li¢u theo ngay dugc thu thdp tor Trung
tam Khi twong Thity vin 4 tham sb véi sb ban ghi
14 1030; 70% (721 ban ghi) dit liéu dung dé hoc va
30% (309 ban ghi) dé thu.

c. Thudt toan dw bdo thoi tiét Dién Bién

Cac budce thuc hién cho du bao nhiét do:

Buwéc 1: Chuan hoa dir liéu. Gia tri cia nhiét
do tir 9-40, cua do am tir 59-98, cua lugng mua tir
0-172, cta lugng may tir 0-40. Chuan hoa dir li¢u
thye hién trong khoang [0,1]:

_ T‘lm thiét d@min Vé thiét d@max

- Tim X% m

mi

5 3 do am
o va X

max

_ T‘lm Xlugmg mua . Vél Xllr(_mg mua

- Tim X'vone iy

Vél Xlu’gng may
min

max

cho timg thanh phan & timg cot

Budre 1: Tai dit liéu mau

Bude 2: Thiét ké mang noron (Hinh 1): chon
mang 3 16p (16p vao c6 4 dau vao; 18 no ron 16p an
va 3 no ron 16p ra). Hang s6 hoc # = 0.5. Ham kich
hoat dugc str dung theo (3); khdi tao gia tri ngiu
nhién cho trong sd.

Budre 3: Tinh lan truyén tién tir (1)-(5).

Budc 4: Tinh sai sb trén dau ra dé quyét dinh
hoc tiép? néu c6 chuyén dén budc 5.

Bude 5: Tinh sai s6 trén timg nut; cap nhat
trong sb va tiép tuc 1ap lai bude 3.

d. Cac bucc thir nghiém du bao

2 THE NGHEM DY BAD THO T ThH XN BN
gy
0

" IHU NCHIEM DU BAG THON TIET TINFDIEN TIEN
“*+,_SUDUNG MANG NO RON NHAN TAO

§
-

& Hl'mg{ DAN KHOA HOC: PGS.TS NGUYEN QUANG HOAN
A
S S "‘L

HOC VIEN THUC HIEN: LY DONG HA
Hinh 4. Giao dién chwong trinh chinh

it B Mip lin: | DLV Dien BromDEMO_{0_BAD_THOL TIET_VADEMO_DU_BAD_THOLTE | |GronTepTin | | XéeDuidw | | usooiae
b | el [ o
e (Mosy | & | & B ":‘;' el JE TGS R U NE HE NS R T S0 AE - I TE 38
I E ] ]
1y 4 B o’ M H
1 4 14 25 Te b o
Y s 1 | 3 e M 6
1 s U | 0w T o
Y v n | w (wm m [
1 8 u | 3% T o
1 8 1 | % M m o
1w s I M om o
1 13 ] 24 7 n o
R M 0 2 0
11 e I3 M 18 o
1 W on r M » o
Y 1l 4 | 1 | % o
1 1 e m & m o
T 1T s = M 4 o
i 1. 7 w ™ W [
S 7 s M [
i 20 10 - ] 30 L]
I n 1 | » ml om o
1T B o m w » o
1 B3 15 M ™ & 1
] 2a ] L] T8 1] T
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Budc 2: Huén luyén mang (Hinh 5)
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Téi di ligu | I Thujc hign 93.90892 93.90692 93.90692 93.90692
luongmay doam luongmua nhietdo lop
» 24 30 15
76 19 9 14
68 23 34 14
76 25 33 14
78 24 20 12
77 26 18 11
75 26 36 11
73 26 35 11
71 26 20 12
75 25 32 9
77 24 32 8
70 24 20 8
71 25 16 9
84 27 30 11
I8 27 I8 14

Hinh 5. Giao dién hudn luyén mang

Budre 3: Chon ngay thang va du bao. Két qua thu duoc Hinh 6.

CHON THUAT TOAN
' O Thalt toka Bipws Xl (@ Thalt tode mgag Nevon
SHAP THOXG TIN THOU TIET WINE ASH AN T4 BT BAO THOT TIET
Congin [10 - 10 - [mr7 -
-
D% denlPi} |20
].u“ml]_b ‘
My lomiy O Nisdo mity O Rt by ‘ ‘
Xhip bl ‘W
KET QUA DY BAD

Nihiét 6 trung binh 1 21 dién 31 04 C, méy rét nhidu, mua nhd

Hinh 6. Giao dién két qua diw bdo thoi tiét

Bai bao thtr cac truong hop sau (Bang 2):

* Thir nghiém chi tiéu danh gia trung binh
binh phwong sai s6 MSE [4] v6i s6 no ron 16p an
=10, két qua kém; va [ = 18: tot.

* Thtr nghi€m du bao dung thuat toan Bayes
don gian. Mang no ron cho két qua t6t hon. Diéu
nay c6 thé giai thich: thuat toan Bayes di don gian

Khoa hoc & Cong nghé - S6 16/Théng 12 - 2017

hoa vai gia thiét giita cac dic trung may, nhiét do,
d6 am, 1a doc 1ap do d6 co thé 1am kém do chinh
xac.

 Cac dai lugng khac ciing dugc danh gia va
cho d6 chinh xéc twong ty (trong khuén kho bai bao
khong dan bang s6 liéu ma chi dua bang nhiét do
lam dai dién).
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Bang 2. Két qua dénh gid bang MSE str dung mang no ron nhan tao“ ciia Ly Pong Ha st

dung thuét toan lan truyén nguoc cho bai toan nhan

S0 licu thye Dy bio dang va du bao. Péng gop chinh cua bai bao la: tap
Thang Mang noron hop, xir Iy dugc dir lidu, thiét ké mang no ron ba
B B lo‘p, nhan dang va thir nghlem cho nhan dang bién
T thap | T cao | T thap | T cao s0 xe may va du bao thoi tiét o tinh Pién Bién. Két
02/01/2017 16 23 15 25 quady béo thoi tiét cta bai bao co kha nang ap dung
02/02/2017 9 16 9 17 cho cac tinh khac; nhan dang bién sé xe may cling
¢6 thé mé rong nhan dang cho bién so6 6 t6, hoac cho
05/03/2017 17 24 16 25 céc bang mi kiéu tuong tu.
06/04/2017 23 28 22 29
06/052017 | 26 35 25 36 Huéng nghién cfmhtiép Lhemh, . .
Mot trong nhitng han ché ctia phuong phéap
06/06/2017 27 36 26 36 hoc st dung luat Gradient la tdi wu chi cuc bd
06/07/2017 26 30 24 33 ham 13i theo cong thirc (10), c6 thé khong dat do
16/08/2017 24 33 24 34 chinh xac cao. Vi vay, mot trong nhiing hudng phat
16/09/2017 26 35 26 1 trién} tiép t%leo 7121 lai mang no ronr voi giéiA thuat di
truyén, hodc sir dung phuong phap hoc sau (Deep
02/01/2017 16 23 15 22 Learning)... Mat khac, dir li¢u thu thap chua nhiéu;
02/02/2017 9 16 8 18 nhiéu tham sé du bao chua dugc dé cap trong bai
05/03/2017 17 24 16 25 béo s& duge bd sung; viéc tinh toan cﬁng s& dy kién
- thr nghiém trén cac may tinh 16n voi toc do xu ly
Sai so MSE 111 1.78 nhanh hon.
4. Két luin Loi cam on

Bai bao sir dung céc dir liéu va két qua chinh
tor hai ludn van thac sy khoa 2015-2017, Pai hoc
Su pham K¥ thuat Hung Yén cua Ngdé Xuan Trang
“Nhén dang bién sb xe sur dung mang noron nhéan
tao” va“Thir nghiém dy bao thoi tiét tinh Dién Bién

Bai bao nay duoc tai trg boi Trung tam
Nghién ctru Ung dung Khoa hoc va Cong nghé,
truong Pai hoc Su pham Ky thuat Hung Yén cho
nhoém nghién ctru “Tinh toan mém”, theo Quyét
Dinh s6 1417/QD-DHSPKTHY ngay 06/07/2017.
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WEATHER FORECAST AND PATTERN CHARACTER RECOGNITION
BY BACKPROPAGATION NEURAL NETWORKS

Abstract:

In this paper, we use BackPropagation Neural Networks to forecast weather of the DienBien
province and pattern character recognition on motobicyle codetable. Data for the forecasting are acquired
from AccWeather on period time 2015-2017 years for learing (include 70% total data) and testing (include
30% total data). Data for the pattern character recognition on motobicyle codetable are acquired from

64 provinces of Vietnam. The evaluation of two problems using BackPropagation Neural Networkis is
proposed.
Keywords: Artificial Neural Network, Forecast, BackPropagation Algorithm (BP), Pattern Recognition.
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