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Thu nghlfém Xa)j dung hé théng du bao muc nude truc tuyén
Ua tren mang than kinh nhan tao hoi tiép

Nguyén Chinh Kién". Neyva i Hi
- - ‘ » Nguyen Thi Hang
Vién Co hoc, Vien Han Iam Khoa hoc va Céng nghé Viét Nam
Email: nckien@imech.vast.vn

Tém tat: Bai bao gidi thiéu v& mot hé thén
thuc. Hé thc‘mg‘ duoc xay dung duc’ri daﬁg tru
noi, mi lic bang nhiéu loai thiét bj khéc n
dong gheo thoi gian thuc, sir dung mé hinh
qua dau ra va hif:n thi truc quan qua cac b
kiém dinh cho két qua tét vai mét sé luu v

g du béo tryc tuyén gia tri muc nudc theo thoi gian
¢ tuyén nhdm cung cép théng tin cho ngudi ding moi
hau. S(“? liéu dau vao dugc nhép thu cong hodc le‘iy tu
mang than kinh nhan tao héi tiép RNN tinh todn céc két
ieu do va ban dd GIS. Hé théng da chay hiéu chinh va
uc cu thé, sin sang cho viéc tac nghiép du bdo.

Tir khda: Du bdo truc tuyén, WebGis, muc nudc, mang than kinh nhan tao hdi tiép, RNN, LSTM.
1. M dau

Doi vai cac bai toan du bao thudng gap phai van dé cham tré boi thoi gian tinh todn cua cac mo
hinh thuy luc la kha dai (c& hang chuc phat dén vai ngay), khé danh gid tdng quan boi cach thirc
truyén tai thong tin (céc ban tin la cac bang biéu, phu(xqi 56 theo mau). Tan dung viéce tinh todn két qua
nhanh cia mé hinh mang than kinh nhan tao hoi tiép (¢c& 1 gidy) va tinh truc quan cua hé thong
WebGis, hé théng du bao thuy luc truc tuyén trén nén GIS duogc xdy dung nhiam ho trg cac qua trinh
do.

2. M6 hinh mang than kinh nhén tao hoi tiép, WebGis va co sé dir li¢u
2.1. Gidi thigu mang than kinh nhan tao hoi tiép RNN

Mang neural nhan tao (ANN - Artificial Neural Network) 1a mét mé hinh xur ly t’h()ng tin phong
theo céch thirc xir ly théng tin cia cac hé r}eurg-l siqh hoc. Nf') duoc ta9 m‘":p tL‘r:mét 5_6 ‘lucmg lérP 92:10
phgn tir (goi la phén tr X1 ly’hay nqura[) két‘ noi yc’n rlhau:tllorgg qua cdc llen’ ket (goi la trong $0 llt?l‘l
két) lam viée nhu mot thé thong nhat dé giai quyet mot van de cu ll}C nao do.' TuEmg tlu nhu cau tric
neural sinh hoc, neural nhan tao bao gém cac th.émh p‘han.:;cac_ Eau vao (nhl}‘ cac day Ehan‘ km}; vao) 123
¢éc tin hiéu vao dudi dang vecto m chiéu; céc l‘lén !(et blleu dién b_or'l-ma trdn trong so; ha}m tong la to
hop tuyén tinh cdc tin hiéu vao voi cdc trong so; ham kich hoat giéi han pham vi cua dau ra sau khi
nhén dau vao 1a ham téng va nguong — d6 léch; dau ra la tin hi¢u dau ra cua moi neural.
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Hinh 1. C4u trac ciia neural nhdn tao Hinh 2. M hinh mang neural truyén thing
inh 1. Cau truc cua
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Au vao x duge xu ly mot cach doe lip v
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5O ligu d ' |
ic diiu vao x khac trong mang,

Déi véi mang neural thong thuong, moi bo Tty
A , X < . . A théy 1 i
dua ra dau ra y tuong (g ma khdng co syr trao doi thong ti b i il aup
" s, g 1thiéu vor sir ket h ;
. L . Ak 4l phire tap hon the 1 ,
Tuy nhién, bd ndo con ngudi hoat dong mol ‘L“d'kl & ::f'mg Bo ndo luu gitt nhitg mgz Clg
. A ~ . ‘ 9 A e >L1C A
nhié¢u dang thong tin va s kién vai nhau dé dua ra ket ludin ct iéo nhin. Day 14 mot qué trink ht'm
’ . « o . A SO ; Agances S
trong qua khir va sir dung ching dé xur ly nhirng th B, S Ig ) lllr( c. Vi vily, mang neural hép ™
tap ma nhimg mang neural binh thudng khong thé mo Ph(’"gl, 1o ¢ ”tjv.(')ng lip ‘bén‘ B i e dl(‘;t‘lep
S A sural co chura m $ ) |
(Recurrent Neural Network — RNNs) la mot mang llLlll;}l co L'ul,‘ Q < Wit i 6 ol ahiva 1uf
viée cai tién md hinh ANN bing cich theo ddi dugc khong c!n t‘".lﬂv‘l o el tikp. B8 nbd zqu;,
khir khic. N6i céch khéc, né s& ¢6 b nhd trong dé xir ly loal d”\ licu MR 5 h'; ek lfha
trinh xur ly thoi glan filen tal. Mot cach
khoang thoi gian nhat dinh.

hong tin dan

nang ghi lai thong tin trong qua khir va sir dung no trong qua
thiét 1ap bd nhé d6 1a st dung ham tré dé luwu trir dir li¢u trong

Lap yio Lépra
_—
Neural thén kinh nhén tgo ANN Diura
J
Hamtré
_
Lap &n
A X 4 ~ | Ae =X
Hinh 3. Céu tric neural hoi tiép Hinh 4. M6 hinh mang neural hoi tiép

M@t trong nhimg yéu cdu khi xdy duyng RNNs la dya trén y tudng rang ching co the ket ndi
thong tin trude vai nhiém vu hién tai, bang viéc sir dung cdc ham tré luu trir dir diéu trong khoa'mg_ thoi
gian nhit dinh. Nhung khi khoang céch thai gian gitra cc tap dir liéu tang Ién, RNNs khong thé hoc
dé két ndi cac thong tin do. V& ly thuyét, RNNs hoan toan cé kha ning xir Iy céc "phu thude lau dai"
nhu vay. Mot ngudi co thé can than chon cdc tham sb dé giai quyét cac van dé ciia dang nay. Nhung
trén thuc té&, RNN dudng nhu khong thé hoc duge ching do khéng thé ude lugng dugce “do dai phu
thugc”.

Tuy nhién, LSTMs (Long Short Term Memory Network) la mét loai RNN déc biét duge thiét
ké dé tranh cdc van dé vé phu thuge dai han. Ghi nhd thong tin trong thoi gian dai thuc té chinh la
hanh vi méc dinh cia mang, chir khong phai 1a diéu né can hoc. N6 ¢6 thé hoc hoi tir kinh nghiém cia
minh dé xur ly, phén loai va du doéan chuoi th(:7i gigm voi do tré thoi gian rit dai khéng xéc dinh gita
céc tip didu vao. Trong cdc mang than kinh hoi tiep déu c6 dang chudi ldp lai médun ctia mang thén
kiph. Va&i RNNs E:hufm', m(‘)dun' l{'lp_ }(ai nay co Acﬁu trﬁc\don gian, ching han nilu mét 16p duy nhat nhir
Hl[}lh 5. LSTM cling co’cﬁu trie giong nhu day chxuyén, nhung médun 1ap di lap lai c6 mot cau tric
khdc. Thay vi co mot 1 mAng tl:an km!‘ d(f“ n\hat, <§hl'mg ¢6 bon, trong tac mot céch rat dic biét
C;hung bfxo gom nAhleP cdu truc (caP tao tir mot ham‘ kich hoat sigmod va mot phép nhan diém) goi 2
cong, mdt cach dé tuy chon cho thong tin di qua (bao vé va kiém soat trang thai t€ bao). Ching qllVét
dir}h thong Ein lpéi nao sé dugc lu:u trFr, duge cdp nhit cho té bao hoa'c duroc xudt ra .Cho e .
théng qua cac ham kich hoat sigmoid va tanh.

I SR S S

A Wi\ Wes s
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Hinh 5. Médun Ip lai trong | RNN chudn

chita 1 16p don. Hinh 6. Modun 13p lai trong 1 LSTM

chira 4 16p twong tic.
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GRU (Gated Recurrent Unit), }16
ng quén va nhdp vao mat “cong ¢
“hit, két hop trang thai 6 Va trang thai an, ciin
ahu thuc .hlén mot §6 thay doi khac. Mg hitznh cﬁ%
26 don gian hon cc mé hinh LSTM tigy chyiy
v ngdy cang pho bién.

cia LSTM 13 N
Két hop che  n——

A s u=a(W,|h-y.2))
ap nhat” duy

ry = (T(H,, ' [hf..]..!'fl)

hy = tanh (W (ryshy_y.14))
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Trong nghién ciu nay si dung cdu tric Hinh 7. Cau tric neural mang GRU

| thian Kinky sk e 1 o
q1@;%02iu$ongi]:r nl}?:rl :]:an B tlep:LST'M chuan d¢ xdy dung mé hinh tinh véi cac phuong phép
i ' ANg neural truyen thang nhiéu 16p da duge trinh bay trong [1].

2.2. Hé thong th ong tin dia Iy truc tuyén WebGis

; Ngadyuniyz He dthong ‘thé‘}g tir}Adia ]):’ (GIS — Geographic Information System) da phat trién rat
mani, 0o QO THE ding vao rat nhiéu nganh va linh vuc quan trong khac nhau nhu: quan sy, du bao
thoi tiet, ban d6, khoang san... Cung véi

sy bung n6 cua mang internet toan ciu va

dung nay thong qua internet. Vi vdy ma ) :
img dung WebGis da ra doi la tat yéu cia | | Regional R ]

' ) . L 5 Third Tier Secoud Tier g e
phan cing may tinh, GIS da phat trién (Middicware) First Tier
cf)ng nghé ChO phép Chia Sé CéC thﬁng tin ‘ Intemet ~r€ l Client (Web browser) J

Sy > » < s s b —TYTN Z "
qua mang, nguoi st dung & khap moi noi Map  n _ X it / A Mipien

A A LA 2 4 A » ., Server « * i n Web 4_52. ./ " .
wén thé gigi déu co thé sir dung céac ng Iy el server T L Client (Web browser)

’ — ~ ¢ [htep ‘map sdw eda HTML Viewer
‘ . uhok
Q
T

. ok N n , . Datab | ActiveX Viewer
su phét trién cong nghé. Do do, WebGis || 5™ u
duge hiéu la su két hop giita mang internet |~
va cong nghé GIS ma hinh thanh Ién.
WebGis 1a mot hé théng thong tin dia ly Hinh 8. Kién trtc 3 ting cia 1 hé thong WebGis
phan tin trén mot mang cac may tinh dé
tich hop, trao ddi cac thong tin dja ly trén mang internet.

- Xay dung MapServer dé tao lién két truy vén thong Ein ban do tir ccr‘sc’r di ligu, dua di‘rwlie‘;u ban
40 lén hé thong la van dé c6t 16i trong viéc xdy dung h¢ thong WebGIS. C6 hai sy lya chon dit ra cho
viéc phat trién hé théng WebGIS hién nay:

- Mét la phat trién trén nén tang ¢
MapXtreme,... Lira chon nay cho phép Rha :
quy md I6n, phirc tap. Pugc ho trg tir cac nha
thi phi ddu tur cao va 1é thudc vao céc cong ngh
nén tang cac phzfm mem :
hi phi dau tu thap c6 the
hirc tap hon nhicu vi

[

dc phan mém thuong mai nhu ArcGIS Server, ArcIMS,
t trién hé théng nhanh, ddc biét 1a doi véi cac hé thong c6
cung cép, lién tuc duogc ’cép nhét nang cap. Tuy nhién
¢ dic tha ctia nha san xuat.

Hai 1a phat trién trén ma nguén mo nhu Geoserver, MapServer,
- Hai la phat trien
0[3u=:nLayer. Lya chon nay co chi |
Wong tin. Tuy nhién vigc phét trien p
860 B ry phit i P ne dén lya chon cong nghé ma ngudn mg

" . TR R ic gia da hudng dén lya chon cong nghe ma ng :
V6i muc tiéu nghién ctu thu nghiem, (a¢ B4 chon MapServer lam nén tang dé thiét ké va
nhimng phan mém mi nguon md duge {ng

la mgt tron ' | ng
i . i da nhu cau cta ngudi st dung.

ph: W2 % n i3 A A Se A
A trién h¢ théng, Phan mém Map i, d4p ing dugc o

g réng r3i do hiéu qua ma n6 mang 12

4. Co sir e ligu

ks Co 56 di ligu cia hé thong I
" hing khai thac cdc thong tin nay:
"8 rdt quan trong va céd

¢ théng WebGIS quy md vé thong tin va
ong nghé cho viéc quan tri co so dir liéu
m bao tinh tin cdy, san sang cao, ¢ kha

a nguén goc tao Ién mot h
Vi vay viéc lua chon ¢

A 4 ® 5
An tinh tdi cac yéu to: de su dung, da
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ngudn khac nhau, ur nhidu dinh dang khac nhau va phuc vy cl?n nhlfu uWét 38 T o gl ~
nhau cing lic cia mot sd hrgng 1ém nguiri ding, cling nhu cltmngnd:) h’fly‘.t e T omypee p
viée tinh toan. D& véi viée quan trj co so dit liéu cho hé thnn.g ciing c()' rag . g dung
ma thich hop véi MapServer nhi AreSDE, My SQL. PostgreSQL, Oracle Spatial.
hé quan trj CSDL lecrr)soft SOL Server
hiéu nén tang hé dicu hanh (ke c4 Linux),
g cu phat trién, dap (g dugc cic yéu chy
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Sau cac phin tich va thir nghi¢m, tac gia lya chon
2(316 la mit hlé quan tn CSDL I\i?n da}i. chay dugc t:)én n
dong b véi nen tang xay d han meém da chon va b con :
aé r§ cia hé théng \i 6 gi::]ghl;p ma rong tin dung dir li¢u dung chung. M:cn:gsoj\ ISPL ’S_crv’er 20|§
cho phép hang ngan nguai két noi lam viée cing mot lic, 6 kha nﬁ:ng'lra'o dou'dtlr i€u véi cdc co s
dir li¢u khac, dam béao kha nang bao mit. Céc co so dir li¢u co c6 thé co kich ¢ lom, c6 the ing dung
theo mo hinh kho dir ligu.

Sé liéu duge thu thip tir nhiéu ngudn, nhiéu dang khac nhau, sau d6 d}rqc xir Iy theo ciu triic di
liéu dau vao cia bd co sd dir liéu, c6 chira day du cac thong tin vé luu vuc song, cac tral.'n do ('thuy vin
va khi tugng), cac cong trinh, sé li¢u mat cit, s6 liéu mua, myc nuoc, luu lucmg _BQ s d_‘? liu
duge xdy dung cho viéc quan 1y, sir dung s li¢u dé tinh todn cic phuong an mot Cacl! thu?n tign v
nhanh chéng. Vi du danh sach cac luu vire kém céc thong tin don gian duge chon loc cac théng tin va
nhip vao co so dir li¢u theo cac trudmg trinh bay nhu trong Bang 1.

Bang 1. Céu tric bang dir li¢u luu vire séng

STT Tén truomg Loai dir liéu Ghi chu
1 BasinlD Integer Ma song
2 BasinName Text Tén song
3 BasinLong Real Toa d6 Long
B BasinLat Real Toa d) Lat
5 BasinArea Real Dig¢n tich luu vue
6 BasinArea2 Real Di¢n tich luu vire trong lanh thd Viét Nam
7 BasinStatus Integer Hién trang luu viyrc
3. Xiy dyng h¢ thong dw bdo

3.1. Cdu triic va giao di¢n h¢ théng duw bdo truc tuyén

Tuan theo kién tric 3 ting cia WebGis d trinh bay  trén. tic gig s 1A )
3 . . - > lac gia da xdy dyng hé thong du bdo
trye luyén\co so d6 nhu Hu&h 9.. Tuy nhién, ngoai cac lop tiéu chuan, mé hinh duge )%ay d\mg%hém 161
tinh toan la médun mang than Kinh nhan tao hoi tiép. Cic giao tiép dir lidu didy phéi theo timg nhu cdu
cy the khi tinh todn hofic truy van dir ligu hogc hién thj ban d GIS.

L —.

LY B
»| Daa -
> - Server
(’P ‘v ’ 4
U s e i
; %‘% \ £ "
S\ : :
%‘~ . 't a " .
AN ™ . |
Server — o -
h..- -‘ I

Hinh 9. S db hoat dong h¢ théng dr bio rye tuyén Hinh 10. Giao dign h¢ théng hidn thi

ede lwu vire song & Vigt Nam
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; 2, K thugt ho tro

a) Giai phap vé thiét ké giao dién

Hé thong du bao true tuyé R )
3 théné nhélg dé sir dlln.g V.\yﬁg(g:;qtc,)_my d“"gddkm trén nén cong nghé Web va thiét ké theo nguyén
tac thOtis = 70 : a _ Oi ngudi dung. Cac trang Web sé& tuan t A UTML, 5.0
CSS va cac tiéu chuan duge quy dinh boj T3 sl man toin 05%1 an theo chuan HT 0,
iao dién trang web sy e _

, I'(rih hién thi Cﬁi mé stu' ]du;g 530 d'f?" I,“e“ thi Responsive, twong thich véi moi trinh duyét va
pal j.l dE ding bin téty T Haﬂ,.mzlly tinh bang cling nhur céc thiét b di dong. Website c6 thé
tr'u) c;ap in 1i nhiéu hgi t]:;-a (;a,c t,h.let ,b! fien dap ung dugc nhu ciu cia nhidu dbi tegng sir dung. Do
o t_he‘quf‘ h t&i }I]en' 1 ol s mqt lan chinh sira nén giam chi phi va thoi gian thiét ké cho nhiéu
logi man frin, 0L W RO VOl cac bo may tim kiem (cai thién SEO) cho website.

b) Giai phap an toan, bao mdt

Du véi kinh phi han ché, khi thiét 1ap hé thong truc tuyén ciing cin dam bao cac yéu t8 an toan
vi bao mat. Ngoai viéc sir dung may chu riéng duge ao hoa trén nén dién toan dam may (hién nay véi
chi phi rat ré) dam bao d6 m¢ rong theo nhu cdu cling nhu dam bao sao lwu tét. Ngoai ra, dé dam bao
yeu to bao mat, hé thong sir dung mién phi dich vu DNS ciia Cloudflare mién phi ¢6 chirc nang phéan
gidi tén mien nhanh, ho trg CDN, tudng Iira han ché tin cong tir chdi dich vu DDoS va Spam, ciing
nhur md hoa dir liéu truyén tai SSL. Ngoai ra, may cha web ciing duoc thiét 1ap hé théng tudong lira va
cai dat cac chuong trinh diét virus riéng.

4. Thir nghiém hé thong dw bio cho mjt s6 luu vue

41. Két qua duw bdo thity luc cho dong bang chiu thé Song Hong
Hang nam, tor 15 thang 6 dén 15 thang 9

cr din ving chdu thd Song Hong - Thai Binh ¢8 - Q_.:(‘“«&Q____ N

luon sgﬁng trong tinh trang bi uy hiép boi nan li F‘,_h.,\__, o l ‘7 3

lut. Dé chi dong phong tranh va han che cac tac \ © 5 o o |
hai, song song v&i viéc phat trién kinh te, ching D S e :
 phai luén luén tim kiém céc bign phap hou 5 Ik

higu déi pho vai I lut. Tap thé nghién ctu lilut "o & R T
Vién Co hoc da xay dung va phat trién nhicu mo { | | " ~
hinh thity Iyc nhim mo phong va du bdo cacyeu &, | = -4

0 thity van thiy lye, tir d6 phuc vu cho vice S : K for =i aping T L
xuit, danh gia va didu hanh phong chong lut bao, Ly &7 1 . |
T{Oﬂg nghién ctru nay su dung lai mot phan so L’_;, | g = |
liéu cia mo hinh thuy lyc da phat trien d& thh r1 | -L £

lodn, thir “dy bao” lai myc nude tai tram Ha Noi F L - |

rong h¢ théng. | T ;
. 3 s e 3 g Hinh 11. So do tinh toan thay luc
Véi 4 tin hiéu dau vao la Hoa Binh, Yén . 3 3 e Y \
Béi, Ham Yé::nlx?fltllaiagu sau khi da str dung cac cho ving dong bang chau thé Séng Hong
956 ligu qua khir dé hudn luyén mang, 3
udu, i i 4 d"\ du béo al mL_rc'I'l ) . T = - He 7a
0 v(;czl;)? ma tfan }rorjgl_&‘io kiéc anh huong dén muc nuéc Ha N?lVI c}u nl}u muc nude ble? dum‘c
Ung Y¢ b i 'l?j"l‘u kién thu thap nén bo qua trong AERIGH. GRS AR Thay geah'iuan Tayen
tho Chugin"“ .l 'c{o khc;nlggh ?0141ﬁém (-m i 2001 dén 2014) mét khozxmg ll'130 \;)orllJ I !uonf; tl.llh\Clllé(l) CPp
i toe do :0 o u’ ho viéc tinh song song 'tém dun_g 8 luong cua.C‘ 'cunlg' oanh\fa ph}l .
b‘ang Ca‘;’d é)PSHZ, 20G E)[h)l(ltl (():6(()) ok Péi vai viée du blz:o, Chll Ie.xnc:;c phép nhdn ma tran
' hiéu 5 ing ké (chi cd 1 glay).
ligy tiép nén thoi g(i?an tinh toan moi ph khong dang ké (

Ha Noi trong mua li cac nam 2015, 2016,

hang Nvidiax.
wong an déu
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Hinh 12. D) thi mye nudce thue do va dur bao Hinh 13. B thi muc nudce thuce do va du bao

tram Ha Noi tir ngay 15/6/2015 dén 15/9/2015 tram Ha Noi tir ngay 15/6/2016 dén 15/9/2016

'mm 10 m

Thyc 80 2017 = = = Py béo 2017 Thyc do 2018 — — = Dvbdo 2018 |

0 B - 0 — h
0 100 200 300 400" 0 100 200 300 400

Hinh 14. B4 thi muc nudce thye do va du béo Hinh 15. B6 thi muc nude thue d'o va du bao
~ tram Ha N§i tir ngay 15/6/2017 den 15/9/2017 | tram Ha Noi tir ngay | 5/6@918 giép__l 5/9/2018 |

Bang 2. Bang chi s6 NSE cac phuong an tinh

Phuong an tinh Chi s6 NSE Dénh gia
2015 0.8174 Tot
2016 0.7277 Kha
2017 0.5535 Dat
2018 0.7779 Tét

Cic két qua dy béo déu dat mirc Kha va Tét, riéng ndm 2017, chi sé NSE
binh do dang i ndm nay khac biét, can dugc dua vao mé hinh dé ¢ ‘hoc lai”,
t6t hon, phuc vu cho cac mia 1ii sap tdi.

chi dat mirc trung
cho ra by ma trédn trong s0

4.2. Két qua dw bao thay luc cho luu vuce séng Tich — B

Luu vyc song Tich Bui la mgt luu vyue song nho thuge hé
cO val tro quan trong trong hoat dong san Xuat phla Tay than
nam gan day lién tuc c6 nudc li dang cao chi yéu do mua noi

\ thong S6ng Hong — Thai Binh nhung
h phé Ha Noi. Luu vye Song Tich cdc
vang giy ra ngap lut trén dién rdng.

Chinh vi vay, vi¢c lya chon luu vie song Tich Bui dé thy nghi¢m hé thong dy bdo thuy lyc

bang mang tri lu¢ nhén tao la hoan toan phu hgp, nhim tim ra mot cong cy méi gilp cdc nha qudn Iy

c6 duge nhiing két qua mot céch nhanh chéng va chinh xac dé ¢6 thé dua ra nhing phuong dn Kip
thoi.
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Hinh 16. Ban d6 luu vye Tich Bui Hinh 17. So dd mang séng luu vic Tich Bui

Vi tap 50 liéu mau hoc gdm sb liéu 8 tram mua (Hoa Binh, Hoai Dic, Son Tay KT, Ba Vi,
Trung Ha, Ba Tha, Son Tay TV, Viét Tri) va | tram muc nuée (Pha Ly) cac nim 2014, 2015, 2016 va
2017, tac gia thir nghiém huén luyén mé hinh dé tinh ra gia tri muc nuéce tai tram Ba Tha. Két qua
duge trinh bay nhu trong Hinh 18 va 19,

7200 8.00 ,

Thye do = — = Hydn luyén M —— Thyc do 2018 — — — Du bdo 2018
6.00 , ’r|
5.00 6.00
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z
0.00 mau 0.00 h
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Hinh 19. D6 thi mye nuéde thye do
va dy bdo tai Ba Tha tir 9/7/2018 dén 29/8/2018

Hinh 18. D6 thi myuc nude thue do
va huan luyén tai Ba Tha

4 . ; o thdy md hinh mang neural hoi tié

Nhin xét: V&i NSE cta phuong an dy bio dat 0.767, cho th e R

LSTM xar e dau du bao dugc bai toan voi cac chuoi dit li¢u o dau vao lien ket voi nhau

. Tv}l]xay dung da buloc au dy ural truyén thing chua lam dugc), tuy nhién két qua chi méi & mirc
¢o thoi gian (m6 hinh mang ne

1 i % . p
i o A1 ti 5 mé hinh ciing nhu huan luyén thém cac mau hoc trong
khi, can tié a0 ofu thém cdi tién ve md hin
> can llaf.p tuc Pghu?n ¢
qua khir dé cho két qua tot hon.

1.3. Két qua duw bdo thiiy luc cho luu o ‘ o
. o i A séng Tam Ky, song I;&ﬁn .Tha(.;h va l.nphar? song

g = phal‘n Wl tl?h vyt lai dc‘% ra bién tai cira Lo va cura {\n ll(‘)a.'Phdn dlﬁt:n uc.h nghién ciru _b;ao
ggtlrno?rg Gna?g va ‘CaC SEQST:?:) Kaj/ huyén Nai Thanh va mit l?lcun du;nr u\u;l)\hul\yl'cn pll:lu‘NlPh; B_zic dlen:
n c"ungnlam i Ly Nam ciing nhu cdc song thude mni.:n"l"rungl ltgtl klal'nllh'm::‘]::% tgg tr\un;,
e r(;ct ;Egghtlg?észgniuc nudce cao, gy ra lii 1én nhanh va rat nhanh, rat kho khan g cong viée

Wbdo va phong tréanh 1.

viee song Tam Ky
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Hinh 20. Ban d6 luu vue séng Tam Ky Hinh 21. So d6 mang song luu vie Tam Ky

Céc tin hiéu du vao cita mé hinh bao gom 3 bién trén tai Thach Ban, TamrTiép, Phi Ninh va 2
bién dudi la 2 cira bién: Cira L& va cira An Hoa, tir do dé tinh todan duc_)'c‘muq nudc tai Fral.'r] Tarp Anh.
Tép dir liéu chi ¢6 nam 2001 v6i gin 400 mAu duoc chia thanh 2 nhém dé huan luyén va kiém dinh.

15 m Thyc do = = = Huan luyén 15 m Thycdo — — — Kiém dinh

1

]
05
|
0
0 100 200 300
05 e 0.5
Hinh 22. D6 thi mye nude thyce do Hinh 23. D4 thi muc nude thue do

va huén luyén tai Tam Anh va kiém dinh tai Tam Anh

_ Nhan xét: Du tap dir li¢u khong nhiéu nhung mé hinh sau hun luyén da dugc kiém dinh va
chudi gia tri tinh bit dugc kha t6t chudi gid tri thye do voi dao dong muc nude bién ddi theo chu ky
thuy triéu — khi mé hinh mang neural truyén thang gip khé khin véi bai toan nay.

5. Két ludn

Vige cai tién mo6 hinh mang than kinh nhén tao thudng sang mang than kinh nhan tao hdi tiép
dem lai mdt so tién by dang ké, nhat 1a doi vai cic bai toan “time series”, khi cac yéu té dau vao co
quan hé chat voi nhau theo thoi gian nhu céac bai toan du béao dong chay tir mua. Nho kha nang tinh
tire thoi cia mé hinh mang than kinh nhan tao cdng voi wu diém true quan cua hé théng thong tin dia
ly truc tuyen WebGIS, cac gia tri do dac khi tuong thuy vin sau khi nhdp vao oo s dit Jigu qua ﬁé
thong duge xdy dung dé dua ra cac két qua tinh todn cho nguoi dung, Hé thong da duoc tl;l'x,nghiém
cho mdt so bai toan dat két qua tot. !
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