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Tom tit:

Kiém sodt tiéng on trong méi trwong lao déng la can thiét cho sirc khée con nguwoi va moi
triweong xung quanh. Mikc do tiéng on nguy hiém, dwoc coi la nguéng gdy ra cdc van dé vé tam
sinh 1y cho nguoi lao déng. Muc dich ciia nghién citu nay xdy dwng ban dé phdn bé khéng gian
mike dd tiéng on bang sé liéu do dwoc tinh todn duwa trén mé hinh tiéng on. Mot khu cong nghiép
san xudt nhua tai thanh phé' Hai Phong da duoc lva chon va mirc dp sudt am thanh dwoc do
tai 60 diém riéng biét tai khu cong nghiép. Cdc phép do dwoc tién hanh vao cdc khung gio budi
Sang (8h00 — 10h00) véi mirc do tiéng 6n vao budi sang dao dong tir 37,5 dén 95,2 dBA, buéi
Trwea (11h30 — 13h30) dao dong tir 17,0 dén 74,0 dBA va budi Chiéu (14h00 — 16h00) tir 38,7
dén 100 dBA. Dir liéu mikc tiéng on thu dwoc ciia khu cong nghiép dwoc Idp ban dé bang mé
hinh mang no-ron ham co sé xuyén tam (RBF). Két quad chi ra rang chat lwong méi truong lao
déng trong khu cong nghiép ¢ mirc trung binh, ¢é nghia la viéc tiép xiic véi cdc mirc do nay
trong mét thoi gian dai cé thé dnh hwong dén sirc khée va chdt lwong cude song ciia nguwoi lao
déng. Pé xudt gidi phdp kha thi @é giam mirc dé tiéng on trong khu viee xuong cdc gid tri gidi
han cho phép nham néng cao chdt lwong méi trong lao dong.

Tir khéa: O nhiém tiéng on, Ban dé tiéng on, Méi truong lao déng, Tiéng on cong nghiép,
Mang no-ron ham co so xuyén tam.

1. Pit van dé

O nhiém tiéng 6n 1a mot van d& moi
truong phuc tap, dac biét trong cac khu cong
nghiép thudng c6 mat do dan s6 va sb lugng
nha & xung quanh thap [1], [2]. Muc dé tiéng
dn nguy hiém, dugc coi 1a ngudng gay ra cac
van dé vé tam sinh ly, c6 thé gay ra nhitng hau
qua tiéu cuc nghiém trong ddi véi sic khoe
ctia con ngudi [3], [4]. Vi Iy do nay, diéu can

thiét 12 cung cap kha nang kiém soat va danh
gia mirc 6 anh huong cua tiéng on dén stc
khoe cua ngudi lao dong va méi trudng song
6 quy mo khu coéng nghiép [5], [6]. Thot gian
tiép x(c véi tiéng on cua ngudi lao dong trong
khu céng nghiép duoc danh gia theo phan tich
dinh luong va doi hoi sy chinh xac va day du
cua cé4c dit liéu vé muc do tiéng on. O nhiém
tiéng On da tao ra mot linh vuc 1am viéc cho
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cac nha nghién cau véi viée xac dinh cac mdi
nguy hai do tiéng on gay ra dbi vai sirc khoe
cua cong dong dan cu [7].

Tai Viét Nam di c6 mot sé quy dinh vé
mtrc d6 6 nhidm tiéng dn tai céc xi nghiép, khu
cong nghiép dugc quy dinh trong cac van ban
phép luat (Luat Bao vé Moi truong nam 2020,
Thong tu s6 24/2016/TT-BYT cua bo Y Té,
Nghi dinh 45/2022/ND-CP va 155/2016/ND-
CP cua Chinh phua). Giam sét tiéng 6n ngay
cang phd bién nhung van con thiéu céc nghién
ctru lién quan dén danh gia chinh xac muc do
6 nhiém tiéng on & cac khu cdng nghiép 16n
[8]. Lap ban d6 tiéng 6n dya trén cong nghé
phén tich khong gian trong moi truong GIS
két hop véi md hinh tinh toan am thanh 1a mot
phuong phéap danh gia hiéu qua va hiru ich dé
truc quan hda mirc d6 tiép xdc vai tiéng 6n cua
cac khu vyuc khac nhau, mirc d¢ dong gop cua
ngudn tiéng on va di liéu théng ké lién quan

So dé vj tri

can do Dir liéu sd

khu cong nghiép

Vij tri cac diém do ¢
Dix liéu do tiéng on y

Chuiéin héa dir ligu
ArcGIS

Dir ligu

dén nhitng khu vuc ma ngudi lao dong bi anh
huang [9], [10].

Do d6, muc tiéu caa nghién ctru nay la xay
dung ban d6 phan bb khdng gian mirc d6 tiéng
on tai khu cdng nghiép san xuat nhua tao ra
trong moi truong lao dong. Tu do, giup cac
nha quan 1y dwa ra nhiing dy kién thay doi
trong ké hoach dé thuc hién cac bién phép
kiém soét, phong ngira trude dé giam muc do
tiéng 6n vé ngudng an toan cho ngudi lao
dong theo quy dinh.

2. Phwong phap va dir liéu sir dung

Khung phuong phap 1ap ban d6 mic do
tiéng 6n trong moi truong lao dong duoc thé
hién trong hinh 1. Cac cong doan chinh bao
gom: (i) Xac dinh cac vi tri can do, (ii) St
dung thiét bj do tiéng on, (iii) Thuc hién viéc
lap ban db, (iv) Panh gia va thyc hién céc bién
phap giam thiéu tiéng on, va (v) Biéu chinh va
theo doi.
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Hinh 1: Khung phwong phdp 1Gp ban dé 6 nhiém tiéng on trong méi truong lao dng

2.1. Khu veee nghién ciru va diz ligu thu thép

Khu cong nghiép dugc dé cap trong
nghién ctru ndy nam & thanh phd Hai Phong,
chuyén cung ung cac loai hat nhya ky thuat
cho hau hét cac cong ty nhya tai Viét Nam.
Véi quy md san xuat va gia cong 1én dén
11.000 tan san pham/nam, viéc danh gia tiéng

on tai khu cong nghiép nay Ia can thiét dé dam
bao rang cac hoat dong san xuat khéng gay ra
su kho chiu va gay hai cho suc khoe ctia nguoi
lao dong va cong dong dan cu xung quanh.
Trong nghién cuu, phuong phap do thuc
hién do Ivong mirc @6 am thanh tai mot thoi
diém cu thé, thuong sir dung dé xac dinh muc
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d6 am thanh tai mot diém trong mét khoang
thoi gian ngan. Ba lan do riéng biét duogc ghi
lai khi céc thiét bi may mac trong khu cong
nghiép vao cac khoang thoi gian budi Sang tir
8 gior 00 phut dén 10 gio 00 pht, budi Trua tir
11 gid 30 phat dén 13 gio 30 phat va budi
Chiéu tir 14 gid 00 phut dén 16 gio 00 pht.
Thu lan luot dit liéu trong thoi gian 2 tiéng véi
5 may do tu dong voi diéu kién cac thiét bi
méy moc & trang thai hoat dong dong nhat va
lién tuc. Cac phép do thuc hién ¢ do cao 1,5m
S0 v&i mat dat vai thiét bi do mire do am thanh
va phan tich dai tin Nor131/132 (trung binh
tai mdi diém do dai 10 pht). Trong d6, mirc
d6 tiéng on do duogc vao (i) Budi Sang dao
dong tir 37,7 dén 95,2 dBA; (ii) Budi Trua tir
30,0 dén 72,3 dBA; va (iii) Budi Chiéu véi
murc d¢ tiéng 6n dao dong tir 39,8 dén 97 dBA.

2.2. Ldp bdn dé tiéng én dwa trén mang
no-ron ham co sé Xuyén tam

C6 nhiéu phwong phap va thuat toan khéc
nhau trong moéi truong phén tich khéng gian
GIS c6 sén dé 1ap ban d6 muc do tiéng 6n, nhu
trong s6 khoang cach nghich dao (IDW), noi
suy duong cong (Spline), ndi suy theo nhom
cac ky thuat (Kriging), noi suy da thac cuc bo
(LPI), noi suy kriging bayesian theo kinh
nghiém (EBK), mang no-ron ham co s& Xuyén
tdm (RBF) va c&c md hinh may hoc str dung
mang no-ron [10]. Mdi phuwong phap déu co
nhitng wu diém va nhuoc diém riéng, dya trén
tai lieu tham khao, nghién ctru nay st dung
RBF dé lap ban d6 phan bb khong gian mirc
d6 tiéng on trong khu cdng nghiép san xuét
nhya [9]. RBF la mét loai mang no-ron nhan
tao sir dung cac ham co s¢ hudng tam kich
hoat, khac vai cac mang no-ron khéc 1a & kién
trdc ba l6p, &nh xa tir 16p dau vao dén 16p dau
ra 1a ham phi tuyén, nhitng 16p an dén 16p dau
ra la tuyén tinh (hinh 2).
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Hinh 2: Minh hoa vé mang no-ron ham co sé
xuyén tam (RBF)

Noi suy tiéng n trong khdng gian st dung
thuat toan hoc méay RBF vdi cau trdc 3 16p
dugc &p dung nhu sau:

(i) Lép dau vao: cac truong dit liéu bao
gom toa do vi tri diém do, khoang cach diém
Va gi4 tri tiéng on do duoc tai mbi diém. Céc
no-ron dau vao truyén gia tri cho timg no-ron
trong 16p 4n goi 1a ham don vi co so. Trong
CAU tric mang no-ron ham co sé Xuyén tam,
véc-to RBF 16p dau vao la X = [x1, x2, x3,
X4,... Xm]T, véi i la ham Gaussian va dugc
trinh bay theo phuong trinh (1) nhu sau.

«a(nx—cin):exp[ b "]._123 n oW

(i) Lép dn: chta cac don vi duoc goi la
ham co s& xuyén tim. Méi don vi dugc lién
két vdi mot véc-to nguyén mau tir 16p dau vao,
dai dién cho mot tdm trong khong gian dau
vao. Mdi don vi RBF trong I6p an c6 mot
trong sb két ndi dau ra twong Gng.

Tam cua cac ham co sé tai nat i la Ci=[ciy,
Ciz, Cia,-..Cim]", 1=1,2,3,...m. Do léch ctia cac ham
co 50 12 6=[o1, 62,...6i]". Trong do, oi 1a d6 l&ch
caa ham co s& cia nit i va 6>0. Véc-to trong s6
caamang 1a W=[wi, Wa,...wm]". Tong trong sb cua
mang no-ron ham co s¢ xuyén tdm (RBF) dugc

tinh nhu phuong trinh (2).
Ve =2 ouh () (2)
i=1
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(iii) Lép dau ra: Kich hoat dix liéu tir RBF
trong moi truong phén tich khong gian dya
trén phuong phap tinh toan hdi quy dé tao 16p
dau ra. Két qua 16p dau ra s& la gié tri du doan
ctia m6 hinh dau vao, dua trén cac don vi RBF
trong 16p an va trong sb két ndi.

M6 hinh RBF cung cip c&c phép noi suy
t6t cho cac tap dit liéu nhiéu chiéu, cho két qua
o rang hon trong thoi gian ngan hon vé
nghiém sé cua phuong trinh dao ham riéng so
Vé6i cac phuong phap khac, duoc ap dung rat
dé dang cho cac ham sé chiéu cao hon vé qua
trinh noi suy.

2.3. Pdnh gid higu sudt cia mo hinh
tiéng on

Cac chi s6 danh gia hiéu suat cia mé hinh
tiéng on duoc danh gia thong qua udce tinh Hé
s6 xac dinh (R?), Sai s6 toan phuong trung
binh (RMSE) va Sai sé tuyét ddi trung binh
(MAE). R? dugc sir dung dé xac dinh tinh doc
lap cuia cac bién bang phuong trinh (3).

Dy -y’
RZ =1— i:nl
Dy =v")
i=1

Trong d6, n 1a mot s6 mau quan sat duoc;
y* la céc gia tri quan sat duoc, la cac gia tri

(3)

du doan layP™; ¥* mirc trung binh cua gia tri
quan sat duogc.

RMSE phan anh d¢ chinh xac cua mo
hinh wéc tinh bang cach so sanh céc gié tri du
doan véi dir liéu quan sét thuc té. RMSE duoc
tinh toan bang phwong trinh (4).

2y =y)?

i=1

RMSE =

(4)
n

MAE cung cip mot sai s6 di doan trung
binh véi diém sé dinh hudng tiéu cyc. MAE
dugc thé hién bang phuong trinh (5).

il Yy —yPe |

3. Két qua va thao ludn

3.1. Hiéu sudt md hinh tinh toan tiéng én
trong khu cong nghiép san xudt nhxa

Nghién ctru da str dung téng cong 80% s
mau dao tao md hinh va 20% sé mau danh gia
hiéu suat caa mé hinh tinh toan tiéng 6n. Cac
thong sb danh gia hiéu suit cuia mo hinh ap
dung v6i RMSE, R?, MAE vao budi Sang
(4,93 dBA; 0,88; va 4,37 dBA), budi Trua
(5,38 dBA; 0,87; va 5,13 dBA) va budi Chiéu
(4,53 dBA; 0,90; va 4,35 dBA). B9 chinh xac
wdc tinh bang cach str dung mé hinh tinh toan
tiéng 6n vai cac sb liéu két hop khac nhau 13
tuong ddi tét. Cac chi sé danh gia hiéu suét
ctia mo hinh tinh toan (RMSE, R? va MAE)
déu dat gia tri chap nhan.

3.2. Ddanh gid va thuc hién cac bign phép
gigm thiéu 6 nhiém tiéng én trong khu cong
nghiép sdn xudt nhyra

Tat ca cac dir liéu raster két qua, duoc
phén loai sao cho cac khoang tuong (tng Vi
cuong do cua cac hién tuong da biét, tao diéu
kién thuan loi cho viéc giai thich cac mic két
qua (theo QCVN 24:2016/BYT), dac biét
nhitng khu vuce vurot qua ngudng quy dinh trén
85 dBA. Hinh 3 cho thay su phan b khong
gian ctia mirc do tiéng on trong khu cong
nghiép c6 xu hudng gia ting trong budi Sang
va budi Chiéu. Cac khu virc mau vang dén do
dam thé hién khu vuc dang bi tac dong Xau tir
tiéng on c6 mirc do tir 65 dBA dén trén 85
dBA. Céc khu vuc nay tap trung chu yéu xung
quanh céc diém ngudn phat ra tiéng on 1a cac
loai may san xuét nhua véi cong suét lén. Su
chénh 1éch theo xu hudng ting dan trong hai
thoi diém hoat dong cua cac nha may khi do
cac nguén on tai cung mot vi tri, diéu nay thé
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hién rd tinh trang mtrc do 6 nhiém tiéng on va
c6 thé nhan thdy rd rang sy lan truyén cua
tiéng dn tai nha may. Céac khu vyc ¢6 muce do
tiéng 6n thap nhét 1a khu vyc van phong va
khu nha an. Tuy nhién vao gio budi Trua, cic

khu vire nha bép ¢6 xu hudng ting mirc d6 6n
tao ra boi cong nhan lao dong sinh hoat, xu
huéng giam murc d6 6n & khu vyc nha may boi
cac thiét bi san xuét nhua tam ngung hoat
dong trong khoang thoi gian nay.

BUGI TRUA (11h30 - 13h30)

(Don vi: dBA)

<485 48.5-55.0 55.0-60.0 60.0-65.0

65.0-69.5

BUGI CHIEU (14h00 - 16h00)

69.5-74.0 74.0-78.5 78.5-85.0 85.0<

Hinh 3: Phan b khong gian mze dé tiéng on cua khu cdng nghiép san xudt nhua trong budi
Séang (bén trai), budi Trua (trung tam) va buéi Chiéu (bén phadi)

Hinh 4 thé hién sy phan bd khong gian
murc @6 6 nhidm tiéng 6n trung binh sé gio cac
thiét bi may maéc hoat dong. Két qua ban dd
lan truyén tiéng 6n chi ra tiéng on phat ra luén

dat & ngudng cao dén rat cao tir 78,5 dBA dén
trén 85 dBA trong khu vurc c6 cac thiét bj méay
moc hoat dong.

T

CHU GIAI
(Do vi: dBA)

<48.5 48.5-55.0

® Vi tri diém do tiéng 6n

55.0-60.0

69.5-74.0

60.0-65.0 65.0-69.5 74.0-78.5 78.5-85.0 85.0<

Hinh 4: Phan bo khong gian vi ti cdc diém do tiéng on va mie dg tiéng on cua khu cong
nghiép san xudt nhya trong gio 1am viéc trong ngay

Nghién ctiu chi ra 6 nhidm tiéng n trong
viéc san xuat céng nghiép 1a tap hop nhiing
am thanh phét ra loai may moc thiét bi khi

hoat dong san xuat gay ra cho ngudi lao dong
cam giac kho chiu, vé 1au dai anh huong dén
suc khoe lam viéc cta ngudi lao dong. Thoi
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gian lao dong tiép xuc dai s& dan dén mot sb
bénh nghé nghiép khdng mong mudn nhu suy
giam thinh lyc, ton thuong sinh 1y hé tim mach
dan dén tang huyét ap, dot quy, ton thuong
tam Iy gay ri loan giac ngu, tram cam va gay
anh huong tiéu cuc dén méi trudng lao dong
va khu vuc xung quanh.

4. Két lugan

Viéc 1ap ban do tiéng on trong khu cong
nghiép 1a mot hoat dong quan trong dé dam
bao an toan va sac khoe cho nguoi lao dong
lam viéc trong mdi trudng 6n a0, ban dd phan
bd khong gian tiéng on gilp cac nha quan ly
danh gia mic d6 tiéng on trong khu cong
nghiép va xéc dinh cac vi tri c6 muac do tiéng
n cao va nguy hai.

Két qua mic do tiéng on thu duoc chimng
minh rang chit luong téng thé ciia méi trudng
am thanh trong khu vuc nghién ciu ¢ mirc
trung binh, néu tiép xdc véi cac mic do nay
trong mot thoi gian dai c6 thé anh huong dén
sic khoe va chit luong cudc song cia ngudi
lao d6ng. Tai cac khu vuc nha may nén dugc
cha y va xem xét 1én ké hoach nang cao chat
lugng méi truong 1am viéc dé bao vé sic khoe
ctia nguoi lao dong va nguoi dan séng xung
quanh khu vuc nay.

Tiéng 6n trong moi trudng lao dong da tro
thanh mot van dé hang ngay trong cac khu
cdng nghiép 16n. Do do, diéu quan trong la
phai biét hién trang tiéng on trong cac khu nha
méy va xay dung ké hoach hanh dong trong
cac khu vuce vuot ngudng cu thé. Nha may can
trang bi cac bién phap bao hd cho nguai lao
dong khi lam viéc lau dai trong mod truong 6
nhiém tiéng 6n nghiém trong nhu deo tai nghe
bao vé, sir dung céac thiét bi 1am giam tiéng on,
hoc tap, ddo tao cac kién thirc vé phong tranh
6 nhiém tiéng 6n... Can dau tu xdy dung cac
véach ngan tiéng on tir cac may moc tranh tac

dong truc tiép dén cong nhan 1am viéc, diéu
chinh ké hoach, quy trinh san xuit, b6 xung
cac khong gian xanh xung quanh nha may
nham giam thiéu tac dong cua 6 nhiém tiéng
dn dén cac khu vuc xung quanh va ludn dam
bao thuc hién nghiém chinh cac chinh sach
ctia nha nudc quy dinh vé& 6 nhidm tiéng 6n
noi 1am viéc va cac tiéu chuan vé tiéng on.

Bén canh d6 nghién ctru cling danh gia, canh
bao va thong tin dén cac dbi twong chiu anh
huong cua tiéng on cong nghiép tai nha may.
Viéc trién khai md hinh GIS trong gidm sat va lap
m6 hinh lan truyén tiéng on cd thé tao diéu kién
thuan loi cho viéc xt ly va phén tich dix liéu. Mo
hinh GIS vai céc tién ich mo rong duoc sur dung
dé lap ban o ky thuat s6 va lap mé hinh tiéng 6n
mang lai két qua 4n tuong va duoc dic trung boi
d6 chinh xac cao, tuong thich vai nhiéu dinh
dang co so dix liéu khac nhau. Két qua nghién ciu
c6 thé str dung 1am co s¢ dé dé xuét, trién khai
nhitng giai phap pht hop nham han ché tac dong
¢6 hai dén ngudi lao dong va cd thé duoc &p dung
cho cac khu cdng nghiép khéc trong khu vyc.O
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Summary

Mapping and assessment of noise pollution in the working environment based on
radial basis function network

Dang Do Lam Phuong, Pham Van Manh, Pham Thai Minh, Nguyen Thi Diem My, Do Thi Nhung
Faculty of Geography, University of Science, Vietnam National University, Hanoi

Nguyen Viet Thanh

Faculty of Environment, University of Science, Vietnam National University, Hanoi

Controlling noise in the workplace is essential for human health and the surrounding
environment. The level of harmful noise is considered the tolerance threshold for workers. This
study aims to build a spatial distribution map of noise levels using calculated data based on
noise models. A plastic manufacturing industrial park in Hai Phong City was selected, and
sound pressure levels were measured at sixty points in the industrial park. Measurements were
taken during the Morning hours (8:00 a.m - 10:00 a.m) with noise levels from 37.5 to 95.2 dBA,
at Midday (11:30 a.m - 1:30 p.m) from 17.0 to 74.0 dBA and during the Afternoon hours (2:00
p.m - 4:00 p.m) between 38.7 and 100 dBA. The noise level data collected from the industrial
park was mapped using a radial basis function (RBF) neural network model. The results also
indicate that the working environment in the industrial park is moderate, meaning that
prolonged exposure to these levels can affect workers' health and quality of life. A feasible
proposal is suggested to reduce noise levels in the area to permissible values to improve the
quality of the working environment.O

Keywords: Noise pollution, Noise mapping, Working environment, Industrial noise, Radial
basis function neural network.
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