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TONG QUAN VE UNG DUNG MANG NORON NHAN TAO (ANNs)
TRONG DU BAO CHAT LUO'N G KHONG KHI
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TOM TAT

Mang noton thin a0 (ANN) da trs thanh m4t huéng uép cn hitu hiéu dé thay thé cée md hinh
théng k& truyén théng Chinh vi vy, ANN di duoc nghidn ciru va img dung réng rai treng hiu hét
céc ngnh khoa hoe huén nay Trong du bao chit lrong khang khi, ANN ciing d3 dat duce nhidu
thanh tyu déng chu ¥ va dang tréy Ihanh mbt giai phap biru hidu dé ket hop ciing nhu thay the cde
md hinh du bio sé trj lroug mét sb lruung hop nhe du bdo didm & nudm, kht thiéu dit Lidu, chit
Irong nguén nhan luc thip va c0 s& ha ting khong dong bd. Tuy nhién, ta1 Viét Nam trén co s¢ dit
Iiéu m&, viéc nghién ciru vén d& nay con khi {t, didu niy cho Lhay Iurdng tiép c:_m ndy oon chua
nhén duoc sir quan tim ding mic Vi vay, ba1 bio niy cung cip mol cdi nhin téng quan vé tidm
ning \mg dung ciia ANN trong d\r bio chit Iwong khéng khi trén Thé glm va Viét Nam, cic phin
tich v& thanh tyu ciing nhw mét sb kho khin khi tmg dung cong cu nay dé xay dung md hinh du
béa chit hrong khéng khi ciing duoc dé cip Tir d6 ¢ thé gop phdn vae viée thic diy hon nita

hwéng nghién etru ndy ta1 Viét Nam

Tir khéa: Dur béo, mang no ron nhdn tao, ANN, chdt livong khong khi, Tiét Nam

MG DAY

Ciing gidng nhu thai tidr, chét Iuong khéng
ki anh hudng truc tiép dén sitc khoe con
nguoi Khi ndng 46 cdc chét 4 ohidm vuot
qua ngudmg cho phép, tiép xic vén thin gian
ngén cb thé gy ra cac phan img cdp tinh nhu
giam tim nhin, kho the, cay mét. .., tiép xic
vén 'Lhm glan dai ¢6 thé gay ra cac b:nh man
tinh vé h hép, tim mach va c6 thé c4 ung thur,
Ngodi ra, 6 nhifm khéng khi con gdy ra cac
inh heéng x4u dén cac hé sinb thai tr nhién
[1]. Do d6, bén canh céng tac quan triic thi dy
bao dugc nong d6 cac chét & nhiém khong
khi, ciing nhu difn bién cha ching cé  nghia
v6 cing quan treng trong widc danh gia cac
méi nguy co tidm tang cua & nmém khéng
khi. Chink vi vy, trong hon mdt thip ky tro
lai ddy, cac nghign ciru img dung cac md hinh
dy bao chét lwgng khong khi tai Viét Nam di
tang 1én ding k& va dat duoc nhidu thanh tru.
Hién nay, cac mé hinh du bao chét luong
khéng khi la rat da dang, phu thudc vio
phuong phép tiép can, cong cu st dung...
Tuy nhién, tzu chung lai ching c6 thé chia
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thanh hai nhém la mé hinh s§ tri (numerical
model) vi mé hinh théng ké (statistical
model). M$ hinh s3 tri ¢6 um diém la 45 chinh
xac cao va du bao duge trén pham vi rong
(qubc gia, ving, midn_.), tuy nhién, ching
doi hoi mt heong én théng tin v& ngudn ghy
& nhidm, cic qua trinh vit ly va hoa hoc cd
anh huéng dén difn bién cua chit 6 nhidm
chn dy bao, didu ma trong thuc t khéng thé
dap mg dwgc. Do d9, trong thue té cac mé
hinh ndy ddu sit dung cic phuong phép gidi
han ditu kién bién. Thém vao do, do tinh
phirc tap va khéi luong tinh toan 1én nén mé
hinh sé tri cdn dér hot cao vé oo so ha ting.
Trong khi d6, md hinh théng ké mac du
khéng manh trong du bao trén pham vi réng
va dd chinh xac khong cao trong trudng hop
ndng d6 cua chét & nhiém cin du bao co bién
dbng 16m, nhung viée xdy dung va vin hanh
ching kha don gian, vi vy, khong dot hai cao
vé trinh d5 chuyén mdn cia ngudn s dung
ciing nhu yéu cdu vé co s& ha ting la don gian
hon. Tuy nhién, hiu suft cia md hinh théng
ké phu thudc vao s6 luong ciing nhu chat
luong cua dir lidu quan trc chét lwong khéng
khi, cho nén, khi 4p dung vio thue té cén phai
wem xét ki ludng vén dé nay [1]
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Tai Viét Nam, cidc mé hinh 43 duoc nghién
ciru va img dung mdi chi tip trung vao nhém
mb hinh s8 tr. Trong khi d6 teén thé gidi, bén
canh céc md hinh sb tri, cAc m4 hinh dy béo
théng ké ciing dd dugc tmg dung rbng rii
thanh cong tai nhidu qudc gia (2], [4], 06 g
quyét duoc mét sd han ché ciia md hinh s8 tri,
Trong sb cac cong cu duoc img dung d& xiy
dung mé hinh dy bao thing ké chét hegng
khéng khi nhur RM (Regression method), FL
(Fuzzy logic), ARIMA. . thi mang noron
nhin tao (ANN - artificial neural network)
duoc ¥mg dung réng rdi hon ca, va d3 dat
duoc nhidu thanh tuu déng chi § (3], [5], [6]
Tuy whién, cho dén nay céc nghién ciru vé
vén 8¢ nay tar Vidt Nam vin con rdt han ché,
didu nay co thé t.héy 8 trén thu vién hoc ligu
mg. Chinh'vi vy, bai bao nay tdp trung vio
gigi thigu vé nhitng thanh tiru d4 dat duoc cia
cong cu ANN trong link vuc dy bido chét
lugng khong khi nhim thic ddy hon nira
hudng nghién ciru nay tai Viée Nam.

MANG NORON NHAN TAO VA UNG
DUNG TRONG DU BAQ CHAT LUONG
KHONG KHi

Gi¢i thiéu v mang noron nban tao
(Artificial Neural Networks — ANNs)

Cho dén nay, c6 rdt nhiéu phiong phap tiép
cin & xay dung céc mé hinh dy bao th?xng
k&, trong d6 co dir bao chét lirong ihéng khi
43 dwoc bdo cio trong rit nhidu i Liéy
chuyén nganh Tuy nhién, viéc lua chon
phuong phép tiép cin phi hep nhit phy thuse
vio ) phirc tap ctia vin d& cin du bdo. Gia
s trong trwdmg hop dit lidu ddy du (chét
Iwgng t6¢), tai nguyén vé hg théng may tinh
i manh, va sy hiéu biét 1y thuyét v& cic qua
trinh la &i sdu sic, thi mét mo hinh dy bao
dang chinh tic c6 1& 13 mét trong nhimg sy
Iya chon tdt nkét. Tuy nhién, ciing gidng nhu
viée dy bao kinh té hay du bio thoi tiét thi
céc tham 56 ¢6 anh huéng dén mot théng sé
chél lwgng khong khi (chit & nti&m) 1a vo
ciing phire tap, né bao gém téng hep cac yéu
6 khi tuong (téc d6 gio, hudmg gi6, nuét 49,

154

3 &m, mura....) va su bién dbi hoa hoc cia cig
tin chét & nhifm, ciing nhu cita chinh n
trong khong khi. Chinh vi vay, viéc xay dimg
mét m hinh chinh tic e the bidu didn dugs
ddy du cic méi quan hé nay cé thé noi 1 bt
khd thi, Tir cudi thip mén 90 cia thé ky XX
dén nay, chc img dutg cha mang noron uhdn
120 (ANN) trong du bao chit hrong khdng khi
da dugc chimg minh 13 giai phap thay thé hiy
higu cac md hinh théng ké truyén théng [1],
bsi ANNs ¢6 thé duoc hudn luyén dé mé i
ghn nhu hoan hio mot ham s6 bdt ky Khic
v ca¢ md hinth théng k& truyén théng, ANNg
khéng doi hoi sy hiéu biée ly thuyét vé qui
trinh ciing nhw phén b3 dit liéu, théng qua qui,
trinh hufn luydn ANNs ¢6 thé tr khai quit
chinh x4c cic thing tin vé cac méi quan h¢
gilta cdc bién sb 4n trong b6 dit ligu hudn
Inyén ngay ca trong nhimg vin d& méi va
chua xuit hign cac md hinh 1y thuyét Chinh
vi nhitng kha nang nay, ANNs d& tré thinh
mét 8 tai hdp din dé phit trién cac md hich
6 v can nhic khi lya chon cac phwang phip
théng k¢ Va trong linh virc dy bao chit hrgng
khéng khi, nbu s& thiy & phin sau, vife ing
dyng ANNs d dat duoc nhidu thanh tyu déng
chii ¥ ca trén Thé gidi va Vit Nam,

Mang noron nhén tao (ANN) 1a mét md hinh
toan dwoc xdy dung dua trén viée md hinh
hoa qué trinh xit Iy théng tin cia mét hé
noron sinh hoc, bae gdm ba hodc nhiéu lop
chita c4c noron (t8 bao noron) duge mé ta
trong Hinh 2, Trong 46, 16p diu tién duge goi
1a 16p du vao (input layer), 1op cubi ¢ing
chira két qua dugc goi la ldp ddn ra (output
layer) va cac 16p con lai ¢ gifra duoc goi B
16p 4n (hidden layers), M3i noron nhdn tin
higu tir cac novon khéc, mirc dd quan trong
cua céc lién két nay dugc thé hién dudi dang
mét 56 thire — goi 14 trong 56 hén két. Tap bop
cdc trong s ndy tao thinh ma trén trong s
Wy, 10 ma héa kién thitc, kinh nghiém tich fiy
duoc ciia ANN théng qua qué trinh hoc t4p tf
tdp dir héu ddu vée. Uu diém lon nhit cie
ANN chmh 14 kha néing ty phat hién cac
thong tin v& méi quan hé gifa cac thing s¢
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dAu vao va diu ra 4n trong bd di lidu, ma
chiing khong thé m3 ta dugc bing cic phuong
trinh todn hoc chinh tic, v& co ban, qua trinh
ndy dugc thue hién dua trén viéo didu chinh
trong s8 lién két gitta cic noron — duge goi la
qué trinh huan luyén ciia mét ANN,
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Hinh 2. Kiér triic co ban ciia mét ANN
Qua irinh x ly thong tin cua noron thir ;
(Hink 1) dwoc md ta vin tit theo phuomg
trinh (1) va (2). DAu tién, n6 s& nhin tin hiéu
% Ur cac noron phia truée c6 trong sb tuong
img 1a w,. Todn bd cac thdng tin nay s& duoc
tong hop thong qua ham tdng (summing
function) sau d6 duge X Iy boi ham truyén
(mansfer fuction) & chuyén thanh tin higu
diu ra.

o(x)= Y, 46, @

ouiput = f[iwux +6,) @

Ung dung cia ANN trong dy bio chét
lwgng khéng khi

V& mit nguyén tic, ANN dy doan hanh vi cia
dé1 tuemg (kEt qua) trong tuong lai dua vac
chirc ning suy ludn cla nd théng qua vige
phén tich va khai quat théng tin tit b§ dif ligu

kinh nghiém trong qua khir va hién ta1 - gidng
v6i co ¢hé clia qud trinh dy bao. Nhu di biét,
mbi quan heé giita cac tién chit 5 nhidm vi cac
théng s6 khi twong dén chét & nhiém can dw
bio 1a rét phirc tap, do 9, c6 thé ndi dy bio
chét luong khéng khi 13 v8 cing khé khin,
Thé givi

Ngay tir thip nidn 90 ciia thé ky XX, mét sé
mé hinh img dung ANN tong dy bao ndng
d5 chéit 6 ndm di thu duge mdt sb thanh
cdng budc diu gly tidng vang Ién, C6 thé ké
dén & diy nhu [3], trong nghién ciru ndy Yi
va Prybutok di phat trién thanh cng mé hinh
dy béo ndng db §z6n cho khu céng nghilp tai
Bfic M§. M6 hinh sit dung chin théng s6 ddu
vio bao gdm néng 48 Os, tinh chét cia ngay
cdn dy bio (ngay nghiflam vidc), ndng b cia
bén tidn chit (CO2, NO, NG, vi NO,) va bén
thong sb khi twong (mhiGt 45, tbc d6 gio,
huéng gic). Két qua thu duge tir md hinh
ANN 50 v6i hai md hinh @i ching mét s
dung phuong phap phin tich hdi quy phi
tuyén (regression analysis) vi mét 1a mé hinh
ARIMA déu xuit sic hon. Dua trén nhiing
thanh cdng d6, cho dtn nay ANN dd dugc
nghién clru va (mg dung rong rdt tar nhidu
qubc gia trén Thé gicn dé du bao nhidu théng
5 & niném khéc nhau va ¢3 dat duoc nhing
thénh tu nhét dinh v& mat ki thuat cling nhy
xa hi.

Nim 2003, Chaloulakou da so sanh hi¢u ning
cia mé hinh ANN (MLP) vi héi quy da bién
(LR -Multiple Linear Regression) khi phdt
trién md hinh dv bio théng k& ndng 48 bui
PM: cho thank phd Athen, Hi Lap (6] Két
qué thu duge cho thiy, trong tét ca cac tredmg
hop duce so sanh vdi cing théng 56 ddu vio,
mé hinh ANN déu cho két qui xuft sic hon
voi 4t ca cac chi tidu théng ké duoc xem xét
Cu thé, véi nam thong s& dAu vao (DT = {Tue
— Trn), WS — toc 46 16, WDI — hudng g1,
RH - d5 &m tuong d61, v DoW la tham s6
ngay trong tudn) hé s6 MAE, RMSE, R* vad
cia mé hinh MLPL lin luot 13 16(1,48)
pg/m?, 21,19(0,95) pg/m®, 0,47(0,03) va
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0,78(0,01), trong khi dé cia LRI twong \mg
An lugt 13 17,96(1,6) pg/m®; 23,4(1,12)
pg/m?, 0,34(0,03) va 0,73(0,01). Khi bb sung
thém néng d5 cia PMyo tai budc thoi gian
trude 46 (PMo) hi€u suit dyr bao cia ci md
hmh LR va MLP d&u c6 su cai thién va cling
glung nhy MLP1 thi mé hink MLP2 cung cho
hiéu sut t8t hom trén bd di ligu kidm chimg
(testing), két qua MAE, RMSE, R? va d ldn
Twot 13 12,62(1,21) pg/m?, 16,94(0,76) pg/m?®,
0,65(0,03) v 0,9(0,01). Trong khi LR2 1a
14,0%(1,26) pe/m®,  18,37(0,88)  pgim’,
0,6(0,03) va 0,87(0,01) Két qui nay twong
ddng vai cic nghién ciru tuomg tw di dugc
bao cdo trén thé gidi, tai Bi [5], Taly [7],
Trung Quéc [8), Chile [9].. . Thém vao d6,
céc két qua duge bio cao trong [10] khi so
sinh higu nang cba mt s8 md hinh dv bao
théng ké dbi véi ndng d6 SO, tai hai thinh
phé Siracura (Ttaly — thanh phd cong nghiép)
va Benfast (Aoh - khu d6 thi), két qua thu
duoc tr mé hinh ANN voi cic md hinb khac
1a rét kha quan, Cy thé, dbi véi Siracura (dir
ligu tram Melilli) hé sé xac dinh (2} va hé sé
tromg quan Peason () lAn luot 13 0,77 v 0,66
tuong ing vdi cac mé hinh khic dat 0,67 dén
0,78 461 voi hé s d va 0,53 dén 0,64 dbi véi r.
Khi dy bao cho Belfast két qua cia m§ hinh
ANN tyong tng 1 0,83 ddi vdi d va 0,75 dbi
vai r.

Doi voi truomg hop du béo cing lic nhidu
théng sé 6 nhidm [11], két qud duoc bio cio
trong nhidu nghién cim 83 cho thiy didm
manh cia cdng cu ANN so vdi cac phwong
phap cb dién nhu héi quy (MLR), logic mdr
(FR), .do viéc x8y dumg md hinh kha don
gidn nhung g sudt lai tuong d6i cao, khong
doi hai cao v& ngudn nhan Iye cling nhw co s¢
ha ting. Dic biét, db1 voi cac théng sb &
nhifm thir c4p nhu Os thi cic mé hinh MLR,
FL, ARIMA... khéng dat duoc hidu sudt cao
do ndng d6 cia chdt & nhidm thir cAp O, ngodi
phy thude vao cic tham 58 khi tugng, né con
phy thude vio dién bién cia cac tidn chét (dbi
véi 0s 1&a NO,, CO va VOC), Nam 2007
U Brunelli va céng su [7] da phat trién mé
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hink ANN dé du bdo néim thong s6 chét lugng
khéng khi (AQI - air quality index) cho thanh
phé Palermo, Italy, baa gbm 8Oz, Os, PMy,
NO; va CO sir dung dit lidu tir 08 tram qum
tric. M4 hinh ELMAN - AN‘N 83 duge lna
chon vén MAE cia SO: nédm trong khuzng
1,52 pg/m’ - 3,52 pg/m® twong img véi r nim
trong khoang 0,89 — 0,96; CO 14 0,09 pg/m?-
0,39 pg/m’ va 0,93 — 0,96, NO; 12 3,77 pg/n®
- 2342 pg/m® va 090 - 0,98; Os 3 329
pg/m? - 3,59 pg/m® va 0,72 — 0,87; va PMy
14n lugt 14 2,77 pg/m® — 5,58 pg/m? va 0,93 -
0,97 tuong tng, Két qua tr nghién cu niy
mét 4n nita khing dinh viée du bio cac chit
6 nhidm thi cdp nhu Os 13 kho khan hon,
chinh vi viy 40 tin cdy ciia m hinh d6i var
thong sb nay khong cao nhw cic théng s6 5
nhidm so cép khic. Chinh vi vy, nhiéu mj
hinh lai d3 dwgc nghién ciu nhim nfing cao
hidu sut du bao cic chét 3 nhifm thi cﬁp,
dc biét 12 O3, c6 thé k& dén & ddy nhu mé
hinh k&t hop gifta PCR (hdr quy thanh phin
chinh) va ANN duge bao cdo trong [12), mb
hinh két hop giita GA (thudt gidi di truyén) vi
ANN [13], PCA - ANN [2], [14]. Két qui
duoc bao cao trong cac tii lidu ndy cho thiy
hiéu sudt de bao duoc cai thién ding ké so0
voi ANN thong thudng.

Vi didu kign khi hiu trong t Viét Nam, cho
mé hinh dw bao chit lugng ihdng khi ing
dung ANN ciing d3 dugc nghién ciu va img
dung tai Thai Lan [15] d4 phat trién m6 hinh
ANN va LR d dy bdo ndng d6 Ox cho Bing
Cée, Thai Lan, Bao cac niy cho théy hid
ning cia md hinh ANN li xuft sic hon it
ohiéu so voi LR vai ciing tham s6 ddu vao, cu
thé céc chi s6 R? cita mé hinh ANN dat 085 -
0,89, tuong img véi RMSE = 11,8 ppb - 13,3
ppb va MAE = 3,6 ppb — 10,3 ppb. Treng idu
0, chi tiéu R? cita mé hinh LR cao nhit chi
dat 0,396. Cac két qua néy cho thay, ANN i
mét hudng tiép céin don gian va kha thi.

Viét Nam

Tai Viét Nam, mic da vin dé du bio chit
lughg khdng khi ciing d duoc nghién ci tt
thip nién 90 cia thé ky XX, tuy nhién, cic
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md hinh da dlmc nghién ciru va st dung tip
trung chit yéu vao nhém cic mé hinh du bao
56 tr nhue CMAQ WRF/Chem... [16], [18].
Pén nim 2015, vin dd nghién cu tng dung
ANN trong dy bao chét lutmg khong khi méi
cb ninmg bio cao dhu tién v& vén d& nay duge
xufit ban [19]. Trong nghién ciu nay, tac gia
nghlén ot sit dung ANN dé ba dit lidu quan
trde chét luong khing khi cha bui PMig va
SO, két qua thu dugc birde diu 13 kha kha
quan voi hé s§ wong quan Peason (1) ndm
trong khoang 0,39 dfn 0,51. Thém nita, quy
luat phén b xac suft ciia bb dit ligu d3 b voi
b6 dit ligu thuc & c6 sw hrong quan tt va
twong. déng v6i cac nghifn ciu vé phan b
xac suat trude db [20]. Tir @6 cho dén nay,
mdt s6 dang ANNs cung di duoc nghién-ciru
nhim néing cao hiéu suit du bao va dam bao
tinh kha thi khi g dung c4c mé hinh nay
trong thuc & Mic di s6 luang cac nghién
ciru con it, nhumg két qua thu dugc ciing dat
duge mdt 55 thanh tyu dang chu y. {21] 43
nghién ciru ing dung mang ESN (Echo state
network — mang trang thai phan hdi) va MLP
dé dyr bao ndng @6 ciia ba théng sé chét lvong
khiéng khi, bao gom SO;, PMia va NO: tai Ha
N1 véi 07 bidn diu vio bao gbm néng d6 cita
ba chit & nhim cn dw bdo (SO;, PMyo v
NO,) va bén thong s6 khi trong gdm tde d6
210 (WS), hudng gié (WD), nhiét dj (T) va
46 4m (RH) tai budc thoi gian #-7. D6 chinh
xéc cita m6 hinh ESN d6i v6i SO trung binh
dat 74,7% voi bude du bao 07 ngdy, véi PMio
dat 83,8% va NO, 12 60%. Con MLP nrong
img 14 76,5%, 77,6% va 72,7%, twong ing.
Cic két quéa dy bao da théng sb ciing di dugc
bio cao trong [22]. Trong nghién ciru nay, tic
gid it dung MLP d& xay dung m3 hinh dy
béo ndng d& dzén vei bude théi gian 08 gi.
Chu tric cia MLP duroc thr wu hoa bing thudt
toan di truyén (GA). Chin bién ddu vao dugc
sir dung bao gom Os, NO, NO;, VOC, téc 46
gi6 (WS), huémg gid (WD), nhiét 6 (T),
cudmg do birc xa cwe tim (UV) v thin gian
{f). M5 hinh ma tic gid sir dung ngoai viéc dy
béo théng sb chinh 12 O thi cac tham sb vé
céc tidn chit 6 nhidm gdm (NO, NO, va

VOC) ciing duge dy bao dbng thoi va dugc
sir dung nhu 14 d4u vao cho budc dy bio ké
tiép V61 bude du bdo 08 gio, hé sé xac dinh
R? clia md hinh dat 0,54 twong tmg véi
RMSE va MAE 4n lugt 14 5,37 ppb va 4,49
ppb. Trong khi mé hinh LR dugc si dung d&
so sanh la 0,54 véi RMSE va MAE la 22,83
ppb vi 20,96 ppb. Déi v6i cac thang s6 phu
gom VOC, NO vi NO; h¢ s6 R? dat tuong
img 1a 0,81; 0,69 va 0,83. K& qua cia cac
nghién ciu nay 14 kha twong ddng véi cac két
qua cia cac md hinh ciing loai d& duoc bao
cio trén Thé gidt, kém theo do, difn bién
ndng d5 cua c4c théng sb duoc dy biao o sy
tuong quan 3t vér didn bién thwe do tai tram
quan trfc. Didu nay 14 mdt tin higu t, minh
chimg ring ANN 13 mdt cong cu ¢4 tinh kha
thi cao voi diéu kién dir ligu ciing nhu ngudn
nhén Iy quan 1y chét leong khong khi hién
nay ta1 Viét Nam

KET LUAN VA KIEN NGHI

Trong du bao chit lugng khéng khi, di€n bién
ndng 5 cua cac thong s cfn du bao 14 mdt
mdi quan hé phic tap giita cac qua trinh vat
Iy (khuéch tan, ldng, hoa tan, ) v cdc qua
trinh bidn ddi hoa hoc, mft mé hinh du béo
6t 12 mdt md hinh co th hiéu didn dwoe tht
¢4 chc mbi quan hé nay Tuy nhién trén thue
té, mBt md hink 1y thuyét kho 6 thé thuc hién
duoc Trong khi, ANN tir ldu dd ching minh
duge kha nang cda minh trong linh vire nay
boi ANN khong doi hoi phdi x8y dymg md
hinh 1y thuyt ma bdn tha.n no cé kha néng
phat lién va ank xa cac méi quan hé & in trang
di ligu théng qua qué trinh hoc. Cac két qua
thu duge tir céc nghién cim vé img dung ciia
ANN trong du béo chét luong khéng khi trén
d3 cho thdy, ANN la mét hudng ti€p cn kha
th. Biic biét trong diéu kién Viét Nam, viéc
trién khai cdc md hinh s6 tr trén di€n réng 13
kha kho khan do sé luong cling nhu chét
Twong nguén nhén lyc, mit khac, loai mé hinh
nay doi hoi cao vé dif liéu cling nhu co sé ba
ting. Trong khi, viéc vén hanh cic mé hinh
du bao théng ké, dic biét 14 ANN kha don
gian, yéu cdu vé dif lidu va co s& ha thng cling

1en
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khong qué cao. Tuy nhién cfing cin phai noi
thém, hiéu niang cia cic md hinh ANN phu
thudc vio sb lugng va chit lugng cia di ligu
quan tric. chinh vi viy, viéc trién khai réng
rdi loat md hinh nay thue t cﬁng sE gap cic
kho khan nhis dinh bi hé théng quan tréc tat
Viét Nam con it va thidu dong b6, Tuy viy,
sir hién dién cda cdc mo hinh du bao thqng ké
noi chung v4 ANN nét néng s& dap {mg vi
thay thé duoc md hinh dy bao s6 tr trong cic
trudmg hop dir lidu khéng diy do va dy bio
didm & nhidm (du bao pham vi hep).

Két qui nghién cira img dung ANN trong du
bao chit luong khdng khi tir nim 1996 d&én
nay trén Thé gici va Viét Nam duge xem xét
trong bai bao nay phan nio mé ta duoc birc
tranh toan canh vé kha ning ANN trong linh
vire nay. K&t qua ciia cée nghién ciru nay cho
Lhéy, ANN 1a m6t c5ng cu manh va hoén toin
kha thi dé img dung ta1 Viét Nam. Tuy nhién,
céc nghién ciru tai Viét Nam vé hudng tiép
can ndy mic du ciing d4 dat dugc mét sb két
quéa nhdt diob nhung con kha han ché, vi vay
mong mudn véi nhimg théng tin cung cip tir
bai bao nay s& diy manh hon nita vidc nghién
city huéng ti€p cin nay trong du bio chit
fugng khdng khi noi riéng va bao vé méi
trudmg néi chung.
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A REVIEW OF APPLICATIONS OF ARTIFICIAL NEURAL NETWORKS

TO FORECAST OF AIR QUALITY

Nghiem Trung Dung!, Mac Duy Hung'*", Hoang Xuan Co®
18chool af Enviromental Science and Technology — HUST

College of Technology — TNU
2 Hanos Unversity of Sciences - VNU

Artificial neural networks (ANNj has become an effective approach io altemate the traditional
statistical model. Thus, ANNs have been successfully applied m many scientific disciplines. In the
field of forecast of air quality, ANNs have had many notable achievements, therefare, ANNs have
become an effective solution to combine and alternate the numerical forecasting models in some
cases such as the forecast of air quahty of pollution point, lack of data, low quality of human
resources and asynchronous mnfrastructure Nevertheless, in the best of our knowlege only small
number of studies conducted m Vietnam on the use of ANN for forecast of ar quality, These
ndicated that, this approach is still new and has not been received wnterest 1n Vietnam This study
15, therefore, aimed at the providing an overview of the potential applications of ANN m
forecasting air quality in the world and Vietnam. Thence, 1t can contribute to furthening research of
this field in Vietnam,

Keywords: Artificial newral nevwork, ANN, forecast, predicion, air quaity.
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