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TOm tait:

Bai bdo trinh bay nay trinh bay co sé khoa hoc xay duwng dir lidu tiéng on tw déng bang phan
mém ANoise diroc xay dung trong khubn khé dé tai nghién cizu khoa hoc cdp bé "Nghién cizu xay
dung hé thong quan trdc tieng on truc tuyén tai khu viee dé thi bang cong nghé WebGIS va truyén
dan khéng day", Ma sé: TNMT.2018.07.06. Cdc buéc xay dung di liéu tiéng on tw déng bao gom:
i) bong bg di liéu; ii) Tao ludi tinh todn tiéng on tong hop; iii) Tinh toan khodng céch tir tram téi
cdc diém lwéi; iv) Tinh todn di liéu tiéng on tong hop trén cdc diém hedi; v) Ngi suy raster di lidu
tiéng on va vi) Cat Raster dir liéu tiéng on theo ranh gidi. Phurong phdp nay dwoc thir nghiém trén
dia ban phwong Nghia Téan, qudn Cau Gidy, Ha Ngi.

1. D3t van dé

Theo WHO, tiéng 6n la nguyén nhan anh
huong téi suc khoe I6n thir 2 sau bui, gay cac
bénh ly vé tim mach, huyét ap, thinh giac. Tai
chau Au c6 téi 40% dan sé sdng trong khu vuc
bi anh huong bai & nhidém tiéng on: 30% dan sé
phai ngu trong méi trudng ¢d mac 6n > 55 dB;
25% séng trong mdi truong ¢6 mic 6n > 65 dB.
Theo s6 liéu thdng ké cia cac co quan quan ly
moi truong ¢ Viét Nam, giai doan 2016-2018,
tong sb gié tri quan trac tiéng on vuot chuan tir
75% dén trén 80% tai mién Bac, tir 53 dén 85%
tai khu vuc phia Nam.

Dit liéu tiéng 6n thuong duoc quan tric roi
rac theo cac tram mét cach thu céng hoac tu
dong. Xu hudng xay dung cac hé théng quan tric
va cdng bd dix liéu tiéng 6n truc tuyén va ty dong
ngay cang duoc quan tam [9], [12]... nham cung
cap di liéu tiéng 6n mot cach day da, chinh xac
va dap ung tinh thoi sy va theo thoi gian thuc

Trong khuén kho dé tii mad  sb
TNMT.2018.07.06 [1], c4c tAc gia da thiét ké,
ché tao thiét bi thu nhan tiéng on truc tuyén sir
dung cdng nghé truyén din dit liéu bang cong
nghé mang di dong.

Tiéng 6n dugc lan truyén trong méi trudng
va phan b theo dién. Chinh vi vay, dir liéu sau
khi quan tric can phai duoc tinh toan, mé phong
va biéu dién gié tri phan b theo viing sé& gidp cho
viéc danh gia, xac dinh mac do anh huéng mot
cach tryc quan va thuan lgi hon.

O trén thé gigi va tai Viét Nam, dix liéu tiéng
6n thuong dwoc cung cip dudi dang diém, biéu
thi & dang biéu dd, bang hoic ban d6. Song, cac
budc thanh lap ban d6 chii yéu dugc thanh lap
bang céch st dung cac phuong phap ndi suy
IDW, CoKriging trong cac phan mém GIS va
lam thu cong, chua thuc hién mot cach tu dong

[3]. [6]. [9]...

Ngay nhan bai: 5/10/2021, ngay chuyén phan bién: 5/10/2021, ngay chap nhan phan bi¢n: 9/10/2021, ngay chap nhan dang: 28/10/2021
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Chinh vi vay, xay dung mét phan mém cho
phép thanh lap va xuat ban mot cach tu dong cac
dix liéu, ban do phuc vu cung cép truc tuyén trén
moi trudng WebGIS 12 hét st can thiét. Day 1a
mot thanh phan caa Hé thdng quan tric tiéng on
tryc tuyén tai khu vuc do thi bang cong nghé
WebGIS va truyén dan khong day.

2. Phwong phap luan

Tiéng on chiu anh huong cua khoang cach,
thoi tiét nhu gio, phan bd nhiét d6 theo chiéu cao
tr mat dat, vat liéu bé mat va cac chudng ngai
vat nhu nha cira, cdy cbi... Nang luong am khi
lan truyén s& giam dan theo khoang céch tinh tir
ngudn &m (do sy truyén nang lugng cho céc phan
tr moi truong, sy hut &m cua khong khi do ma
sat) [12]. Trong bai bao nay sé tap trung vao viéc
xay duyng phan mém ANoise - thanh 1ap va xuat
ban dir liéu tiéng on tu dong dua trén thuat toan
suy giam tiéng on theo khoang cach va cac thuat
toan khéc s& duoc trinh bay chi tiét dudi day.

2.1. Thudt todn tinh todn, dong bé dir liéu
tar CSDL thugc tinh sang CSDL khéng gian

Céc thiét bi quan trac dit liéu tw dong mdi 05
gidy c6 01 gia tri mac cuong do am (dBA) nén
trong mot khoang thoi gian xac dinh s6 lugng gia
tri 1a rat 1én. Chinh vi vay, dé dai dién cho mot
khoang thoi gian tir t1-to, can lay mot gia tri mirc
cuong do am dai dién tai mdt tram quan trac dé
tinh toan. Cong thirc tinh gia tri mdc am trung
binh tai mdt tram trong mot khoang thoi gian tur
t1-t2 nhu sau:

Trong d6 Ljt 1a gid tri mac cuong do am
(dBA) tai mdi thoi diém trong khoang thoi gian
t1-t2; Ltgj la gia tri trung binh ctia mtrc cuong do
am (dBA). Khoang thoi gian tu dong thanh lap
dir liéu tiéng on tu dong t1-t> duoc xac dinh trude.

2.2. Thudt toan tinh chuyén hé toa dé
WGS84-VN2000

Dit liéu vi tri caa cac tram quan tric duoc
GPS thu duoc dang ¢ dinh dang cta hé toa do dia
ly WGS84 (Latitude, Longitude). Dé tinh toan,
chuyén ddi hé toa do tir WGS84 sang VN2000,
dé tai s& sir dung mé hinh tinh chuyén 7 tham s
theo Quyét dinh sé 05/2007/QD-BTNMT ngay
27 thang 02 nam 2007 cua B Tai nguyén va Moi
truong va cong van sb 1123/DPDBD-CNTD ngay
26 thang 10 nam 2007 cta Cuc Do dac va Ban
do.

1. Tham sé dich chuyén gbc toa do:

Ax, =  191,90441429  m;
39,30318279 m; Az, = 111,45032835 m.

2. Gbc xoay truc toa do:

wo = 0,00928836”; P, = -0,01975479”;
gy = 0,00427372”.

3. He s6 ty e
0,999999747093722.

2.3. Thugdt toan tinh toan khodng cach giiza
Ccac tram do téi lwéi tinh toan

Ay, =

chiéu dai: k =

Pé tinh toan mirc d6 suy giam muc cudng do
am theo khoang cach, can thiét phai tinh toan gia
tri khoang cich timg tram quan tric toi toan bo
cac diém trén ludi diém tinh toan. Viée tinh toan
khoang cach dugc thuc hién bang cong thirc sau:

t=t2

LTBj = Z th 1)
t=t1

Dij = \/ (XLuoi;

Trong do:

Dij: khoang céch tir tram quan tric thu j téi
diém luéi tinh toan thu i

i chay tir 1 dén k: véi k 1a s§ diém trén ludi
tinh toan

j chay tir 1 dén n: v6i n 14 s6 tram quan tric.

2.4. Thudt todn xdc dinh mirc dé suy giam
tiéng on

— XTramQT;)? + (YLuoi; — YTramQT;)? (2

Ning luong ciia &m thanh lan truyén trong
khong khi s& giam dan theo khoang cach tinh tur
nguon am [2]. Theo 1y thuyét song am thi tai
dlem i trén ludi tinh toan chiu tac dong cua nhiéu
ngudn 4m (duoc do bai cac tram j) thi cudng do
am tong duoc tinh nhu sau [5], [7]:
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Itotal(ij) =y H 1l s+ o+ I = 2 ILij (3
j=1
Mirc cudong d6 am téng hop tinh tai diém i trén ludi tinh todn nhu sau:
LLl
I Mo I X Iy x 1010
LTotal(Lij) _ 10[9 Total(Lij) — 10[9 j=1"Lij _ 10[9 j=110
Iy Iy Iy
n LTj—Zolog( L”) (4)
Lwij _\"mjJ
= 10lg 1010 =10lg 10
. =

Vi cac tram dé cach nguon am 1m thi cong thure tinh mirc cudong do am tong hop tai di€m i trén

ludi tinh toan nhu sau:

LTotal(LL]) - 1Olg Z 10
j=1

Trong d6: Lrotai(rijy 18 muc cuong do am
tong hop clia j tram quan tric (ngudn) gdy nén tai
diém i trén ludi tinh toan; Ltj 1a mirc cudong do
am do dugc tai tram quan trac tht j; rijj 1a khoang
cach giita diém i trén ludi tinh todn dén tram
quan tric j.

2.5. Thudt toan ngi suy

C6 nhiéu k¥ thuat ndi suy tinh toan ludi gia
tri cho cac bé mit lién tyc nhu Cokriging sir dung
noi suy chat luong méi truong khong khi [14],
IDW ndi suy chét luong nudce [4]; IDW, Kriging,
TIN, ngudi lang giéng trong ndi suy tiéng on [3],
[10], [13]... Cac nghién ctru chi ra phuong phap
IDW duoc sir dung phd bién nhit trong ndi suy
chat luong moi trudng, ndi suy dit lidu tiéng on.
Tt nhitng nghién ctru trén, dé tai lva chon thuat
toan IDW dé xay dung phan mém thanh 1ap dir
liéu tiéng dn tr dong.

Gia tri ndi suy ctia mdi diém duogc tinh theo
cong thire sau [8, 11]:

2(s0) ) AZ(s0) ©)
i=1

trong do: Z (So) la gia tri dugc du doan cho
vi tri muc tiéu so; N 1a s6 diem dit liéu do duoc
trong ctra s6 tim kiém; A 13 trong s6 dugc gan
cho mdi diém do; vaZ (s))la gia tri quan sat

LT-—ZOlogrLlj

Q)

duoc tai vi tri Si. Trong s6 i duoc tinh bfmg cong
thirc dudi day:
d — P
A=t — i Ya-1 @

Zdnop =

trong do: dio 1a khoang cach gitra vi tri du
b&o so va vi tri do duoc si; p la liy thtra cua
khoang cach, n6 xac dinh toc do giam cua cac
trong s6 khi khoang cach ting lén.

2.6. Xay dung phan mém thanh lgp, xudt
ban di li¢u tiéng on tw déng

2.6.1. Ngdn ngiz ldp trinh, nén tang xay ding

Phan mém duogc xay dung méi dura trén ngdn
ngir 1ap trinh C# trén Visual Studio, st dung thu
vién engine thuong pham ciia ESRI, voi CSDL
tap trung, da ngudi ding (d6i vi mé dun ty dong
thanh lap dit liéu tiéng on); sir dung ngdn ngi lap
trinh python ddi véi chirc nang ty dong xuét ban
(publish) raster tiéng 6n 1én méi truong WebGIS.

2.6.2. CAC chite ndng ciia phan mém

Phan mém ANoise ¢6 cac nhom chirc ning
chinh nhu sau:

- Chirc ndng cdu hinh ngwoi ding: thém
moi, cap nhat, xo6a thong tin, dir liéu nguoi dung.
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B Cdu hinh nguéi ding
Bl & Hiybd £ Thast

Tén ding ohées Emai

Hovatén 56 difn thoa

1 ofi0 [ b M

Hinh 1. Chikc ndng cdu hinh théng tin nguoi ding

- Chikc ndng thiét Idp cau hinh tham sé tw
déng thanh Idp ban do: cho phép thiét 1ap tham
s6 lya chon ngué)n dit liéu dau vao, ludi diém tinh
toan, tham sb noi suy, cit theo ranh gidi, tu dong
xuat, thiét 1ap tham s6 trinh bay raster mirc
cudng d6 am theo cdu hinh dinh trude, tu dong
xuat ban di liéu tiéng on tryc tuyén.

i hinh i i 14p bin d5

\\\\\\\\

Hinh 2. Chire ndng thiét Idp cau hinh tham sé
ti ddng thanh lap div liéu tiéng on
- Chirc néng thanh ldp diF liéu tiéng on:
Phan mém cung cap cho ngudi ding 02 chire
nang thanh 1ap dir li¢u tiéng 6n 1a: thanh lap dir
liéu tiéng on tu dong va thanh 13p dir li¢u tiéng
on thu cong.
a5 Tinh todn, xt Ij dif liéu quan tric tiéng &n tv dong M

Bt dau lap ban d6 [an thi 1
10/23/2021 5:02:25 AMD. K& i tdi ol ligu sever

D3 c6 dli ligu

1. Hoan thanh d8ng bd di liéu

2. Hoan thanh tao hidi tinh toan tigng Bn téng hdp

3. Hoan thanh tinh todn khoang cach 0 Eéctrﬁmlﬁ\ céc digm Lidi
5. Hoan thanh néi suy Raster tiéng &n tng hdp

6. Hoan thanh ket qua Raster ting 6n theo ranh gidi

Hoan thanh I3p bén 48
10/23/2021 5:08:54 AM

Hinh 3. Giao dién tinh toan, xu ly dir liéu quan
trdc va ty dong thanh lap dir liéu tiéng on

£ Céu hinh nguai ding 5 Cu hinh Dif liéu bin @& | i Lap ban dé |3 Thoat
He thang
b @6 {0 ww S a

SE1epdirlicu ¥

Ciu hinh thai gian tinh toan

Ngay I3p ban &6 TETETJERER]

Gilapbande 13
[ Tinh toan © Thoat

Céu hinh Di¥liéu bdn d6 i Lgp ban db 3¢ Thoat

SS1epdithieu ¥

1. Hoén thanh déng b dif iéu

30,00 %

O iy

Hinh 4. Cdu hinh hinh thoi gian va tién trinh
thanh Idp dir liéu tiéng on thii cong

- Xudt ban dich vu dit liéu tiéng on:

Sau khi dit li¢u raster theo gio dugc tao lap,
phan mém sé& ty dong khoi dong chuong trinh
xuat ban di liéu tiéng On raster thanh dich vu ban
d6 (map service) dé chuan bi cong bd lén
WebGIS dé cung cap truc tuyén cho ngudi ding
va xa hoi.

Cira s6 chuong trinh xuét ban dir liéu tiéng
on truc tuyén cho thy khi nao két qua xuit ban
duogc hoan thanh (done). Luc nay, dir li¢u tiéng
dn méi thanh lap da duoc xuét ban va cong bd
tryc tuyén trén WebGIS.

taskeng.exe

_|:|-

m|>

_B4.sddraft
d

=\Fo. and 845

an Do 20211023_Q4
\MED_result\\bando_20211023_4.mxd
one

Hinh 5. Cira 56 lam viéc cia chwong trinh
xudt ban dit liéu tiéng on truc tuyén

- Chire ndng xudt dir liéu tiéng on:

Phan mém nay cung cp cong cu giao tiép
v6i cac phan mém khac bang dinh dang dit liéu
dau ra 1a shapefile va gdb.

Cau hinh xudt file

Mgay |3p ban d& | 02/10,/2021 -
Gig ldp ban d& | 13
Chon wi tri luu CSDL_OMhiemTiengOn.gdb [P

MNoise_gdb_20211002_13
| S22 Tinh toan [x]

Tén file
Thoat
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Céu hinh xudt file

Ngay |&p ban d6 | 02/10/2021 -
GiF lap ban d& 13

Chon vi triluu | E:\DeTaiHue\DuLieu [
Tén file Maise_20211002_13]

Tinh todn =] Thoat |

Hinh 6. Giao dién chirc nang xudt dit liéu dinh
dang gdb va shapefile

2.7. Thae nghiém thanh lgp va xudt ban di
ligu tiéng on tw dong tai phwong Nghia Tén,
qudn Cau Gidy, Ha Ngi

2.7.1. Khu vuc nghién cuzu

Phuong Nghia Tan c6 dién tich ty nhién 0,68
km? va quy md dan s6 22.207 nguoi. Pay 14 noi
tdp trung cac co quan trung wong, cac truong
hoc, bénh vién, tru s¢ 1am viéc...; c6 nhiéu hoat
dong kinh doanh, budn ban dién ra nhon nhip tir
sdng sém toi dém khuya...; mat do giao théng

trén cac truc duong chinh qua khu vuc lon.
2.7.2. Dir ligu nghién cuzu
Dit liéu dau vao cta phan mém ANoise duoc
luu trong CSDL NOISE dugc quan tri boi hé
quan tri CSDL SQL Server chira cac théng tin vé
thoi gian, tram quan
tric, gia tri mic cudng
d6 am, toa do GPS (B, ~ "
L) cua cac tram quan :
tric ngoai thuc dia
duoc b tri trén dja ban
Tan

Nl 08

Vhanuse

phuong Nghia
(Bang 1).

Hinh 7. So dé vi tri khu

viee nghién curu

Bang 1. Vi tri, thong s lap dat tram quan trdc trén khu viee phwong Nghia Tan

ID Piém do ‘ M0 ta _Ch treo thiét b ,
1001 Nga tu To Hiéu - Nghia Tan (gan|Hang banh mi kebap Linh|Cot dén gan cira hang; chiéu cao thiét bi
truong THCS Nghia Téan) (canh hang sura xe) 1,5m.
1002 |San choi tap thé nha A10-A11 :J:i(_){ %e%cao ap trong san; chiéu cao thiet
1003 | Negd tu Hoang Quoc Viét - Nguyén|In Thanh Céng - Bun cha C'c}t‘ bién tén duong Nguyén Phong Sic;
Phong Sac Hang Manh chiéu cao thiét bi 1,5 m.
1004 N_go 126 Tran Cung (doi dién bénh Hang hoa qua Cot bién tén ngd 126; chiéu cao thiét bi
vién E) 1,5m.
1005 Mat dudong Hoang Quoc Viét, gan|Cura hang son Nippon - 239|Céy trudc cua hang; chiéu cao thiét bi
ngd tu T6 Hiéu - Hoang Quoc Viét |Hoang Quoc Viét 1,5m.
~ z - 5 Cot dén giao thong cho nguoi di bd mat
1006 Ngi} tu.})ham. Tuan Tai - Hoang Ngan hang VietinBank duong Hoang Quoc Viét; chiéu cao
Quoc Viét - Vietinbank D
thiétbi 1,5 m
1007 s?éi tu Nghia Tan - Hoang Quoc Gan cira hang banh my f%y nznroc ctra hang; chiéu cao thiét bi
.N x t . Tawia, |HaNG quang cao Huy Khoan|Cot dén truéce cira hang; chicu cao thict
1008 |Nga tw Nguyen Phong Sic - T6 Higu| 307 T6 Hiéu bi 1,5 m.
1009 |Phé Nghta Tén - Ng 385 Hang sira xe Loc Tai Motor |C114¢ 68y chir Y bén hong cira hang;
chicu cao thietbi 1,5 m
1010 |Cho Nghia Tan Céng cho bCioi %e:qcao ap cong cho; chiéu cao thiét

2.7.3. Két qud

Phan mém duoc lap trinh dé thanh Iap, xuat ban mot cach tu dong mdi gio mot raster dir lidu

tiéng 6n. Hinh 7 thé hién két qua quan trac, sy phan bé tiéng on theo khdng gian trong vong 24 khung

gio ngay 29 thang 3 nam 2021 tai phudong Nghia Tan, quan Cau Gidy, thanh ph Ha Noi.
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Hinh 8. Diz liéu raster ngay 29 thang 03 nam 2021 cua khu viee phuwong Nghia Tan dwroc thanh ldp,
Xudt ban tw dong bai phan mém ANoise

Nhin vao Hinh 8 c6 thé thay:

- Mtc cuong @6 am lon tap trung vao cac
khung gio tir 6 gio d¢én 13 gio va 16 gio dén 22
gio, 1on nhat la tir 7 - 8 gio va 17 - 18 gio do day
la gio cao diém, ngudi lao dong di 1am va tan s
nén mat o phuong tién di chuyén cao.

- Céc khung gid muon 22 - 23 gio mot sb
diém quan tric tiéng 6n van cao do hoat dong
khu vuc nay nhon nhip vé dém, cac hang quan
tap trung nhiéu trén phd To Hiéu, ddi dién chg
Nghia Téan la cic quan ban hang an dém...

- Dit liéu tinh toan ciing cho thay khu vuc
nay yén tinh nhét 12 vao 2 gio dén 3 gio.

Diéu nay co6 thé khang dinh dit liéu duogc
thanh 1ap va xuét ban bai phan mém ANoise
phan anh dung quy luat va hién trang tiéng 6n
khu vuc.

3. Két luan

Phan mém ANoise cho phép quy trinh héa
cac budc thanh 1ap, xuat ban dir liéu tiéng don mot
cach ty dong, gidp rat ngan thoi gian, giam chi
phi nhan cbng trong qua trinh xay dung dir liu

tiéng on. Bén canh do, phan mém con cho phép
tdy bién thiét lap cac tham sb dau vao ciing nhu
chay thua céng cho cac dir ligu & cac ngay khéac
nhau, 1am ting kha nang ap dung vao thuc tién.Q
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Research on automatic noise-monitoring data establishment using anoise software: pilot

study in nghia tan ward, cau giay district, hanoi

Nguyen Thi Hue, Nguyen Thanh Thuy, Le Lan Lam

Vietnam Intitude of Geodesy and Cartography

Le Thi Anh Mai, Land Registration Office, Thoi Lai district, Can Tho city
This article presents the scientific basis/fundamental for automatically establishing noise-

monitoring data using Anoise software, which is created within the framework of the ministerial-
level scientific research of “Research on establishing online noise monitoring systems in urban areas
using WebGIS technology and wireless transmission”, research code: TNMT.2018.07.06. The
process of data establishment includes: i) Data synchronizing; ii) Creating a grid to calculate the
synthesized noise; iii) Calculating the distance from the monitoring station to the grid points; iv)
Calculating the aggregated noise data on grid points; v) Interpolating raster of noise data and vi)
Clipping raster of noise data by boundary. This method is tested in the Nghia Tan ward, Cau Giay
district, Hanoi.O
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