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Tém tat: Cac nudc tién tién st dung Al trong du bdo thoi tiét rét phd bién va ngay cang
chinh xac hon. Trong nhitng nam gan day h¢ thong dir liéu quan trac cap nhat theo thoi gian
thyc cua cac dai khi tuong thuy van da phat trién rat manh m§, ngudn dir liéu 16m va lién tyc,
day 1a thuan loi rat 16n khi trién khai nghién ctru vé cac Al trong du bdo mua diém thir
nghiém tai TP. HO6 Chi Minh. Cac yéu t6 nhiét d6 khong khi, d6 4m khong khi, téc do gid,
khi 4p tai diém quan tric 13 dit liéu dau vao cho hé thong du biao mua AL Dya trén co s& cac
tram quan tric thoi tiét theo thoi gian thuc, cong nghé xir Iy phan mém Al trén may tinh rat
nhanh, qué trinh hoc dir liéu va du bao két qua moi rat nhanh va thuén loi. Nghién ciru da
tién hanh thir nghiém va dy bao véi do chinh xac kha cao. Két qua du béo thoi diém trudc
khi c6 mua va két qua du bao thoi diém c6 mua tai 03 tram thuduc, quan2, quan9 cho théy
két qua du bao chinh xac cao nhét v&i hé sb twong quan lan luot 14 0,93, 0,78 va 0,7.

Twr khoa: Du bao mua Al Dir li€u 16n; Khoa hoc dir li€u; Tri tué nhan tao.

1. Mé diu

Trén thé gidi Google da trién khai hé thong dy bao ngép 1ii tmg dung tri tué nhéan tao &
Banlades va An d6 nam 2018, day 1a mot hé théng di liéu 16n va hoat dong rat hiéu qua, hé
théng trién khai trén khu vue dan cu g@in 200 triéu ngudi va co dén 65% sd nguoi nhan dugce
thong tin canh bao ngap i tir nim 2018 dén nam 2020 trong vong 48 gio trude khi xay ra
nguy hiém [1].

Trong nudc hé thdng canh bao 1ii truc tuyén Song Vu Gia—Thu Bon [2] di trién khai
nghién cttu truc tuyén cap nhéat dit liéu du bao va chay moé hinh ngap Iii pham vi rdng 16n tai
cac tinh Quang Nam va TP. Pa Nang, trong nghién ctru nay di sir dung dit liéu thoi gian thuc
nhung chua ting dung cong nghé Al hd trg canh bao nhanh cac ving ngap [2]. Du bao mua
dung cong nghé tri tué nhan tao Al tai Viét Nam do nhom dy an nghién ctru canh bao ngép su
dung cong nghé Al tai TP.HCM nam 2020-2021 l1a mot bude tién méi trong tién bo khoa hoc
cong nghé nganh Khi tugng thuy van nudc nha.

Nhu cau dy bao mua dung Al hoc dit liéu quan trac thoi gian thuc tai diém nghién ciru va
du bao thoi doan ngan (trude 3h) véi do chinh xac cao. baéy la mot img dung di trudc mot
budc khi nganh khi tuong thiy van chuyén dan cac quan trac thong thuong sang quan tric tu
dong, dir liéu theo thoi gian thuc, cac tram quan trac ngay cang nhiéu, tir d6 kha ning mg
dung phan mém nay ngay cang 16n [3].

Cong nghé du bao Al ty thu thap dir liéu chay du bao va két xudt ra cac dit liéu dau vao
cho cac ing dung khéc tir d6 hé thong c6 thé phat trién Gmg dung rong rai trong cac linh vuc:
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canh bao ngap, cung cap tiéu thoi tiét nhanh trong pham vi hep, kip thoi canh bao cac thoi tiét
cuc doan nhu gio6 16¢, mua 16, nhiét cao, tridu cuong...[4]. Nghién ctru da thyc hién nghién
ctru thu thap dit 1i€u va chay thir cac mo hinh dy bao Al dé chon ra mot mo hinh t6i wu vé d6
chinh xac va tbc d6 xir Iy phu hop vé6i diéu kién cac may moc thiét bi thoi diém hién tai
nghién ctru [5].

2. Phuong phap nghién ciru

2.1. Khu vue nghién ciru

Thanh phé Ho Chi Minh ndm & phia Tay Nam ving DBong Nam B¢. Phia Bic giap tinh
Binh Duong, Tay Béc giap tinh Tay Ninh, Dong va Dong Bic giap tinh Dong Nai, bong
Nam giap tinh Ba Rla—Vung Tau va bién bong, Tay va Tay Nam giap tinh Long An va Tién
Giang. TP.HCM nam ¢ ha luu cac con song 16n: song Dong Nai, song Sai Gon, séng Bé, ven
ria Dong bang song Ciru Long. TP.HCM nam trong ving c¢6 khi hau nhiét d6i gié muia mang
tinh cht can xich dao (Hinh 1).
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Hinh 1. Ban d6 khu vuc nghién ctru.

Luogng birc xa doi dao, nang trung binh 6,13 gid/ngay. Nhiét do trung binh toan nim
khoang 28,4°Q. TP.HCM nam trong khu vuc khi hdu nhiét d6i gio mua. Gid mue} mang mot
luong 16n hoi am tir phia Tay va Tay Nam. V&i dia hinh ty nhién TP.HCM kha thap cung voi
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cac myc dich st dung dat khac nhau di dan dén sy phan b 16 rang vé khong gian va luong
mua, tham chi 1a phu thudc vao su khac nhau ctia cac quan ndi thanh ctia Thanh phé. Téng
luong mua TP.HCM dao dong tir 1.200-2.100 mm/ndm [6-7]. Cac tram do mua tu dong
thugc quan ly cua Phan Vién Khoa hoc Khi tugng Thiy van va Bién d6i khi hau dugce sir
dung lam s6 liéu dau vao cho nghién ctru nay chi tiét cac tram trinh bay trong (Bang 1, Hinh
2).

Bang 1. Danh sach tram khi tuong thuy van TP.HCM.

Ma Tram Tén Tram Dia danh Kinh d¢ Vido
01 19 NTMK 19 NTMK 106.699892 10.784652
02 Quan 2 Tran Ngoc Dién—Théo dién 106.741254  10.806362
03 Quéan 9 Duong 182-P.Tang Nhon phu A 106.792684 10.836989
04 Binh Chanh Tinh Lo 10 Binh Chanh 106.557478 10.768129
05 Nha Be DPudng sb 3-KCN Hiép Phudce 106.755360 10.634954
06 Ho6c Moén Xuan Thoi thugng 7-Hoc Mon 106.580568 10.853719
07 Quén 12 Téan Chanh Hiép-Q.12 106.623837 10.871452
08 Quén 8 M& Céc—Quan 8 106.632333 10.727641
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Hinh 2. Ban dd vi tri cac tram Khi tuong Thiy van TP.HCM.

2.2. Thudat toan van dung

Random forest (RF) Algorithm 1a thuat toan duoc cac nha khoa hoc cong bd niam 1999
(L. Breiman) va dugc st dung rong rai trong tri tu€ nhan tao, huin luyén may hoc c6 hi¢u suét
cao. Thuét toan dugc xay dung trong thu vién scikit-learn cua ngon ngit 1ap trinh Python [8—
10].

Random forest c¢6 hai dang du bao mdt 1a classifier theo dang phén loai &€ nhanh, hai la
dang Regression: thudt toan theo dang hdi qui no tron [12-13].

Céc bo dit liéu hoc: (Trainning set) 14 tip hop mang sé liéu theo bo:

Tree 1 =[A,B,C,D], Tree 2 =[A,B,D,C]...., va mang Kkét qua R =[Ry, Ry...]



Tap chi Khi twong Thuy van 2022, 733, 86-97; doi: 10.36335/VNJHM.2022(733).86-97 89

Thuét toan co ban nhu sau:

— n n
I(p,n)= P 10g2( E j— 10g2( ] (1)
p+1’1 p+1’1 p+1’1 p+1’1

Trong d6 I(p,i) goi 1a chi sd thu duoc; I két qua chon (Information Gain) gia tri p nhi
phan (0,1) va n gia tri nhap thudc b dit lidu.
Chi s6 Entropy E duoc tinh theo cong thic:
v D.+1n.
EntropyE(A) = ZiZIL(I(p,n)) )
p+n
Day 1a chi s6 tinh d6 6n dinh bd s6 liéu. Tinh chi s6 Gain =1 (p, n) - E (A).
M0 hinh hoéa qui trinh xtt 1y thuat toan Random forest dugc thé hién trén hinh 3.
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Hinh 3. Cac budc hoc (train) ctia thuat toan Random forest.

2.3. Cdc tham sé vin dung Class sklearn.ensemble.RandomForestRegressor trong Python

Cu phap:

class sklearn.ensemble.RandomForestRegressor(n_estimators=100, *, criterion='square
d_error', max_depth=None, min_samples_split=2, min_samples leaf=1, min weight fracti
on_leaf=0.0, max_features='auto', max_leaf nodes=None, min_impurity decrease=0.0, bo
otstrap=True, oob_score=False, n_jobs=None, random_state=None, verbose=0, warm_start
=False, ccp_alpha=0.0, max_samples=None) [14-15].

Mot s tham s6 chinh:

- n_estimatorsint, mac dinh 100 : téng sb tham sb (mdi tham sb tree) trong bo dataset
(forest).

- criterion{“‘squared_error”, “mse”, “absolute_error”, “poisson”},
default="squared_error”.

Chtc nang dé chon mot phuong thirc tinh sai s dang: Phuong sai, sai s6 tuyét d6i, hay
chi sé poission, mic dinh chon phuong sai “squared_error” [11-12].

- max_depth: chi s6 max s6 nhanh cua b sb lidu, day la sb nguyén, mac dinh 1a None sb
nguyén int, default = None

- min_samples_split: Tham s6 min cta chi s6 1am mau phan chia giita s6 chon va sb
khong chon, méc dinh = 2

- bootstrap: kiéu bool, mic dinh True, néu chon true: thi thuét toan léy mdt s6 mau dé
xay dung model, nguoc lai false s€ dung toan bg dir li¢u dé tao model cho ting nhanh [8].

Bang dataset mau duoc trinh bay trong Bang 2.



Tap chi Khi twgng Thity vin 2022, 733, 86-97; doi: 10.36335/VNJHM.2022(733).86-97 90
Bang 2. Dir liéu mau thu thap tram Tang Nhon Phit A-TP. Thu Drc.

Thoi gian Nhiét d¢ (°C) Pd 4m Toc d gio Khi Ap Mura (t/f)
25/10/2020 15:35 31.7 70 8.5 29.879 0
25/10/2020 15:25 31.5 70 8.1 29.876 0
25/10/2020 15:15 31.7 69 3.6 29.876 0
25/10/2020 15:05 31.3 70 5.8 29.879 0
25/10/2020 14:55 31 71 2 29.882 0
25/10/2020 14:45 31 72 6.3 29.885 0
25/10/2020 14:35 31 74 2.9 29.885 0
09/10/2021 14:47 25.5 96 3.58 29.675 1
09/10/2021 14:37 26.5 94 7.61 29.686 1
01/10/2021 11:48 27.8 89 2.24 29.819 1
09/10/2021 14:47 25.5 96 3.58 29.675 1
09/10/2021 14:37 26.5 94 7.61 29.686 1

2.4. Dit liéu tinh toan

Qua thuc nghiém nghién ctru va phong véan cac chuyén gia khi twong ¢ kinh nghiém
nghién ctru tién hanh chon bd so li¢u thir nghiém cac yeu to sau: Nhiét d6 khong khi, do am
khong khi, toc d6 gio, khi ap va ket qua mua (Hinh 4).
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Hinh 4. Biéu dd dién bién 4 yéu td trudce khi xay ra sy kién mua.

Qua biéu do chiing ta so sanh sy bién thién c6 xay ra so v6i dién bién binh thudng khong

mua trong bon yéu to dugc chon dé du bao mua.

2.5. Nguyén ly tinh todn

Trong so d6 nguyén 1y (Hinh 5), nghién ctru da nhan dién cac budc thyc hién, mot vé dir
liéu (data) phai co trudc, lich sir cia dir liéu cang nhiéu cang tot theo ciu trac nhan dang cac
yéu td can thiét, hai | xdy dung cac phuong thirc bién dich thanh cac bang mau so sanh (model)
bang mau co co ché tim kiém so sanh dic biét dugc mé héa so sanh rat nhanh véi dit liéu dau

vao dé tra vé két qua du béo.
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Hinh 5. Nguyén ly hoat dong ctia Machine Learning trong viéc du bdo mua.
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Hinh 6. So dd khéi hoat dong ciia mo6 hinh Machine Learing.

Qui trinh van hanh hé thdng du bao AI: Nghién ciru tién hanh xay dung hé thong két ndi
dir li¢u gitra cac tram thoi tiét vé trung tam dir liu, tur trung tam dit li€u két xuét ra cac chuén
dinh dang dung cho phﬁn mém hoc dé tao mé hinh va truyén vé hé théng chay du bao theo so
dd hinh 6, mdi phén mém c6 cac chuin két ndi va truyén dir liéu khac nhau vi vay cac hé
théng giao tiép can dén lap trinh dé dua vé cac dinh dang can thiét phuc vu cong tac luu tri,
két xuat, du bao, tra két qua cho phan mém ké tiép hoic quay lai luu trir vao co s dit liéu.
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Hinh 7. Qui trinh van hanh dir liéu ctia hé théng du bao Al
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Hé théng du bao Al can phai hoc dit liéu lién tuc va du bao lién tuc khi ¢o6 dir liéu méi
phat sinh, dong thoi hé thong xir Iy song song cho nhidu diém cting mét luc. Ctr mdi dong dir
lidu cap nhat theo diing thoi gian qui dinh hé théng s& tu kich hoat tmg dung dy béo chay va
xuét két qua ghi vao database ctia cac may chu can nhan dit lidu dy bao (Hinh 7). Tat ca cac
cong doan déu theo thoi gian thyc dé dong bo di liéu gitta cac diém [19-21]. Qui trinh xur 1y
Random forest dugc mé hinh hoa bang dit liéu thyc (Hinh 8).
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Hinh 8. M6 hinh tree dwoc xay dung khi chay phdn mém du bao.

Pay 1a mot cay dién hinh qua trinh xtr Iy 1 node cua hé hé théng du bao theo cach
random forest, cit moi nhi¢t o, do am, toc do gid, khi ap nhép vao hé thong sé tra ctiru theo
mo hinh da bién dich trudce [17-18].

2.6. Tang sudt thu thdp dit liéu

Théng ké dir li¢u trong 2 ngay 23/10/2021 va 24/10/2021 nhiing ngay c6 mua tai tram
quan trac Tang Nhon Phu A, tang suét thap nhat 5 phat /1an lay mau. Nghién ctru thong ké tan
suat dir liéu dugc the hién trong Bang 3.

Bang 3. D6 bién thién trung binh giita hai 1an ldy mau cac yéu t.

Bién thién Nhiét d9(°C) Do 4m (%) Téc dd gi6 (m/s)  Khi Ap (bar)
5 phat 0.189908 0.60551 1.3321 0.00422
10 phut 0.281985 0.90625 1.4407 0.00502
30 phat 0.409074 1.44444 1.5074 0.00742

60 phut 0.982364 3.73921 1.7844 0.01848
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SO SANH TANG SUAT THU THAP D LIEU
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Hinh 9. So sanh dién bién gitra hai lan léiy mau cic yéu td.

Qua df”) thi chiing ta nhan thay tang suat thu thap dit liéu 5 phat khong khac biét nhiéu so
voi tang suét 10 phit, nhung co khac bi¢t 16n gilta 30 phut va 60 phut. Theo d6 thi 1 cac dién
bién sdp c6 mua xay ra thi cac yéu td co bién thién khac thu:ong, khéc véi trung binh thi hé
thong hoc machine learning méi co thé nhan biét duoc diém xuit hién mua hodc khong mua.
T4p dit liéu huén luyén phai di dim bao do nhdy dé méy nhan biét c6 bién thién, nhung vira
phai dam bao khong trung ldp (cac dong dir lidu gidng nhau) néu d6 khac biét qua nhé xem
nhu tring 13p hé thong sé& xir Iy rat cham, tén phi tai nguyén va thoi gian khi chay m6 hinh dy
béo. Trong thi nghiém chung t6i chon dit liéu tang suat 10 phut.

3. Két qua va thao luin

3.1. Két qud kiém dinh mé hinh dw béo mua

Qua bang thong ké két qua trén ching téi nhan thay: s lan du bao kha nang mua dudi
20% thug té cd xay ra mua chjém 1.3%, s§ 1ﬁn du bao trén 60% kha nang mua chiém dén hon
91% s0 lan xay ra mua thyc té, dac biét so lan du b,éo 100% xay ra mua c6 dén 88.7% tai tram
Quan9 thoi gian thuc nghiém tr thang 10/2020 den thang 09/2021.

Bang 4. Théng ké két qua du bao thyc té.

Du bao kha nang mua 20% 40% 60% 80% 100%
S6 1an xay ra 4 22 13 34 267 340
Ty 1€ 1,3% 7,3% 4,3% 11,3% 88,7% 100%
Ty 18 du bdo kha ndng x4 ra mua
300 100.0%
90.0%
20 80.0%
200 70.0%
60.0%
150 50.0%
40.0%
100 30.0%
50 20.0%
10.0%
0 0.0%
20% 40% 60% 80% 100%
ST N XAy ra  s—Ty

Hinh 10. Két qua du bao mua dung thuat toan radom forest trong thuc té tram Quan9.
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Ham dé xem accuary (d6 chinh xac) cia model ing véi s6 k = 5.
In [14]: accuracy = rf model.score(X valid,Y wvalid); Out [15]: 0.9988913525498891

Bang 5. Két qua du bao thoi diém trude khi ¢ mua khu vic TP. Tha Bric.

Tram

S$6 lin dw bio

Du bédo ding

RZ

Thuduc
Quan2
Quan9

2509
2509
2539

2238
2388
2501

0,89
0,95
0,95

Bang 6. Két qua dy bao thoi diém mwa khu vire TP. Thu Birc.

Tram

So lan dw bao mwa

S6 1an dw bio mua diing

RZ

Thuduc
Quan2
Quan9

264
118
27

247
92
19

0,93
0,78
0,7

94

Két qua thé hién s6 1an dy bao thoi diém trude khi c6 mua va két qua du bao thoi diém co
mua cho thay tram thuduc, quan2, quan9 c6 ket qua du bao chinh xac cao nhat véi hé so
twong quan lan luot 1a 0,93, 0,78 va 0,7.

3.2. Két qud d bdo mura

Kétﬁ qua dy bao mua ty dong duoc luu trir trong mdy chu sau khi Run Python va php
duogc hién thi dudi dang dir liéu so va trén Web server (Hinh 11-13).

‘Weather data log project

Chon tram:
ID(ST)
36948(binhchanh)
36943(binhchanh)
36938(binhchanh)
36933(binhchanh)
36928(binhchanh)
36923(binhchanh)
36918(binhchanh)
36913(binhchanh)
36908(binhchank)
36903(binhchanh)
36898(binhchanh)
36893(binhchanh)
36888(binhchanh)
36883(binhchanh)
36878(binhchanh)
36873 (binhchanh)
36868(binhchank)
36863(binhchanh)
36858(binhchanh)
36853(binhchanh)
36848(binhchanh)
36843 (binhchank)
36838(binhchanh)
36833(binhchanh)

Thoi gian

2021-02-18 10:43:43
2021-02-18 10:33:40
2021-02-18 10:23:45
2021-02-18 10:13:43
2021-02-18 10:03:41
2021-02-18 09:53:40
2021-02-18 09:43:40
2021-02-18 09:33:42
2021-02-18 09:23:43
2021-02-18 09:13:41
2021-02-18 09:03:40
2021-02-18 08:53:42
2021-02-18 08:43:41
2021-02-18 08:33:42
2021-02-18 08:23:42
2021-02-18 08:13:42
2021-02-18 08:03:41
2021-02-18 07:33:43
2021-02-18 07:43:42
2021-02-18 07:33:43
2021-02-18 07:23:44
2021-02-18 07:13:42
2021-02-18 07:03:45
2021-02-18 06:33:43

‘Weather data log project

Chon tram:
ID(ST)
36946(quan2)
36941(quan2)
36936(quan2)
36931(quan?)
36926(quan2)
36921(quan2)
36916(quan2)
36911(quan2)
36906(quan2)
36901(quan2)
36896(quan2)
36891(quan2)
36886(quan2)
36881(quan2)
36876(quan2)
36871(quan2)
36866(quan2)
36861(quan2)
36856(quan2)
36851(quan2)
36846(quan2)
36841(quan2)
36836(quan2)
36831(quan2)

Hinh 11. Két qua du bao mua ty dong duoc luu trit trén may chu sever, véi Kkét qua du bao va thuc té.

Théi gian
2021-02-18 10:43:40
2021-02-18 10:33:37
2021-02-18 10:23:39
2021-02-18 10:13:40
2021-02-18 10:03:39
2021-02-18 09:53:38
2021-02-18 09:43:38
2021-02-18 09:33:39
2021-02-18 09:23:38
2021-02-18 09:13:38
2021-02-18 09:03:38
2021-02-18 08:53:39
2021-02-18 08:43:38
2021-02-18 08:33:38
2021-02-18 08:23:39
2021-02-18 08:13:38
2021-02-18 08:03:38
2021-02-18 07:53:40
2021-02-18 07:43:39
2021-02-18 07:33:40
2021-02-18 07:23:40
2021-02-18 07:13:40
2021-02-18 07:03:40
2021-02-18 06:53:40

Dir liéu

26.7-61.0-3.36-30.002
26.4-63.0-2.68-30.002
26.4-63 0-6.49-30 002
26.8-60.0-4.47-30.011
-63.0-4.47-30.014
3.0-1.12-30.011
26.1-62.0-1.79-30.014
25.6-60.0-0.22-30.002
25.5-62.0-2.46-30.014
24.8-63.0-1.34-30.023
24.1-65.0-1.79-30 008
25.1-61.0- 30.005
23.9-65.0-0.00-30.002
238-67.0-1.34-30.005
23.1-68.0-1.34-29 991
22.8-70.0-2.46-29.994
-71.0-0.45-29.997
21.5-69.0-3.13-29.985
21.4-740-2.24-20 985
21.0-74.0-3.36-29.970
21.1-76.0-1.34-29 973
20.9-79.0-0.22-29.964
20.4-82.0-0.00-29 961
20.2-83.0-1.12-29.958

Dit lidu
283-56.0-2.91-30.008
27.9-58.0-1.12-30.011
273-61.0-0.67-30.017
27.1-62.0-1.57-30.020
27.7-60.0-0.22-30.026
26.8-64.0-0.89-30.020
26.4-65.0-0.22-30.017
26.5-63.0-2.91-30.020
265-64.0-1.12-30.017
26.4-64.0-0.22-30.017
25.6-67.0-1.79-30.026
25.5-70.0-0.22-30.014
2553.70.0-0.89-30.017
24.2-67.0-022-30.011
23.4-69.0-0.00-30.008
23.1-69.0-0.00-30.000
22.7-70.0-0.00-30.005
22.3-72.0-0.00-30.000
22.2-73.0-0.00-30.002
21.8-73.0-0.00-29.988
21.8-74.0-0.00-29.991
21.7-75.0-0.45-29.976
21.8-75.0-0.00-29.979
21.9-72.0-0.67-29.973

Ghi chu: 0 la khong co kha nang mua, 1 la co kha nang gdy mua

coococoooob0oo00000 00000 oS

coocoocoooococOoOo®oEoE o oo

D bio

D bio

coocoocooooDoBoBo oD oBoB o

CoCcooOOoOOoC0oOOOO®oB oo oo o

Thue té

Thuc té
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L NC)

12;P. AN Phu,24/12/2020 19:00:00;0.00
12;P. AN Phu,24/12/2020 20:00:00;0.00
12;P. AN Phu,24/12/2020 21:00:00;0.00
12;P. AN Phu,24/12/2020 22:00:00;0.00
12;P. AN Phu,24/12/2020 17:00:00;0.00
12;P. AN Phu,24/12/2020 23:00:00;0.00
12;P. AN Phu,24/12/2020 13:00:00;0.30
12;P. AN Phu,24/12/2020 08:00:00;0.00
12;P. AN Phu,24/12/2020 14:00:00;0.00
12;P. AN Phu,24/12/2020 09:00:00;0.00
12;P. AN Phu,24/12/2020 15:00:00;0.00
12;P. AN Phu,24/12/2020 10:00:00;0.00
12;P. AN Phu,24/12/2020 16:00:00;0.00
12;P. AN Phu,24/12/2020 11:00:00;0.00
12;P. AN Phu,24/12/2020 12:00:00;0.00
12;P. AN Phu,24/12/2020 07:00:00;0.00
12;P. AN Phu,24/12/2020 02:00:00;0.10
12;P. AN Phu,24/12/2020 03:00:00;0.00

12;P. AN Phu,24/12/2020 04:00:00;0.00
12;P. AN Phu,24/12/2020 05:00:00;0.00
12;P. AN Phu,24/12/2020 00:00:00;0.00
12;P. AN Phu,24/12/2020 06:00:00;0.00
12;P. AN Phu,24/12/2020 01:00:00;0.00

Hinh 12. Két qua dy bao mua tir cac tram do mura.
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Hinh 13. Két qua du bao mua ty dong dugc hién thi trén WebGIS.

4. Két luan

Vé viée xay dung mo hinh dy bao mua da hoan thién ph?m xay dung dugc moé hinh du
béo mua vdi cac budce dau 1a thu thap cac nguén s6 liéu tir cac tram do mua tu dong, sb hoa va
xtr 1y thanh cong cac dit liéu thoi tiét va hién thi trén cong cu WebGIS cua nghién curu, to
chirc cac budi hdi thao tham khao cac v kién tir cac chuyén gia vé du bao mua, khi tuong, dé
c6 thé két hop phuong phap du bdo mua truyén thong véi cong nghé tri tué nhan tao Al Viéc
du bao mua da cho dugc két qua dy bao kha tét vé c6 mua hay khong mua thong qua két qua
du bao mua ty dong dugc hién thi trén nén tang WebGIS, cung véi do 1a Kkét hop voi céc trang
du bao uy tin, dé tién hanh hiéu chinh va kiém dinh két qua trudce khi lam co so dau vao cho
mo hinh du bao ngép. Tuy nhién, m6 hinh dy bao mua tiép tuc dugc hoan thién vé du bao ra
gia tri dinh lwong mua va khong gian mua ¢ dau nham dua ra dugc dau vao chinh xac cho mé
hinh du bao ngap.
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bong gop cua tac gia: Xy dung y tuong nghién cou: P.T.L., LV.P., TTH, LHD,
N.P.D,; Lu’a chon phuong phap nghién ctru: L.V.P., P.T.L., T.T.H.; X1 ly s0 liéu: N.P.D.,
L.V.P.; Viét ban thao bai bao: P.T.L., N.P.D.; Chinh stra bai bao: P.T.L., L.V.P,, T.T.H.

Loi cam on: Nghién ctru nay dwoc xdy dung dua trén két qua nghién ctru cua nhiém vu:
“Xay dung mo hinh du bao, canh bao va quan 1y ngap cho doé thi thong minh tai Thanh pho
HO Chi Minh”.

Loi cam doan: Tép thé tac gia cam doan bai bao nay 1a cong trinh nghién ciru ciia tap thé tac
gia; khong c6 sy tranh chap 1¢i ich trong nhom tac gia.
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City
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Abstract: Al technology has been applied in weather forecasting in the developed countries
are very popular and more accurately. In reecent years, the monitoring data system updated
in real-time of HydroMet stations has developed very strong, the data sources are large and
continuous that is great advantage in Al rain forecast, pilot in Ho Chi Minh City. The factors
of air temperature, air humidity, wind speed, barometric pressure at the monitoring point are
input data for the AI rain forecasting system. Based on real-time weather monitoring
stations, computer-based Al software processing technology is very fast, the process of
learning data and forecasting new results is very fast and convenient. We have conducted
testing and forecasting with quite high accuracy. The results showing the number of times
of forecasting the time before the rain and the forecasting results of the time of rain show
that thuduc, quan2, quan9 stations have the highest accurate forecast results with correlation
coefficients of 0.93, respectively 0.78 and 0.7.

Keywords: Al rain forecast; Artificial intelligence; Big data; Data science.



