Nghién ctiu - Ung dung
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Tém tit:

Bai bdo trinh bay gidi phdp thiét ké mé dun thu thdp dir liéu dwoc sit dung trong hé thong quan
trdc tiéng on do thi. Tin hiéu Gm thanh (tiéng 5n) dwoc s6 héa nho sir dung cam bién am thanh két
hop voi bo bién doi twong tu s6. Tin hiéu thu nhdn sau d6 dwoc xir Ly bcing bo loc trung binh va tinh
toan theo mirc dB trén mot vi diéu khién. Dit liéu tiéng on dwoc truyén khong ddy vé trung tam tich
hop dir liéu bang cong nghe truyén dan 4G Trung tam tich hop dir liéu sé xir Iy va cung cdp ban do
phén b6 cuong dg tiéng on truec tuyén tren moz trwong WebGIS. Cdc két qua thir nghiém thu dirgc
c6 thé so sanh véi mét so thiét bi do tiéng on khdc da kiém chitng cho sw thanh céng cia gidi phdp

dwge dé xudt trong nghién ciru nay.
1. Dit vn dé

O nhiém tiéng 6n dwoc xem la mot trong
nhitng mdi nguy hiém 16n d6i voi sirc khoé cua
con ngudi. Theo sd lidu ciia T6 chire Y té thé giGi
(WHO), trong vong ba thap ki tr¢ lai day nan 6
nhiém tiéng 6n dang trd nén bic xtc, anh hudng
truc tiép dén mai truong va chat luong séng cua
con ngudi, nhét 1a & cac qudc gia dang phat trién.
Théng ké méi nhit cia WHO tai chau Au cho
thdy 40% dan s6 khu vuc nay dang bi anh huéng
moi trudng 6 nhiém tiéng on, dic biét 1a tiéng on
cua céac phuong tién giao th6ng Mirc 6n hién da
vuot trén 55 dB, 20% dan s0 hang ngay nghe
tiéng on trén 65 dB, c6 téi 30% dan s6 chau Au
phai ngu trong mdi truong cod tleng on vuot trén
55 dB, day la mirc 6n c6 thé 1am gian doan giic
nga [1]. Khi sinh séng, 1am viéc trong moi
truong c6 tiéng on 16n co thé din dén nhiéu rdi
loan vé co thé nhu giam thinh luc, cao huyét ap,
tim mach, stic khoe noi chung.

Dé co thé giém sat cuong do tiéng on doi hoi
phal c6 céc thiét bi chuyen dung Tren thé g101 co
nhiéu hé thng quan tric tiéng 6n & nhidu mirc
dd khac nhau tir thi cong, ban tu dong cho dén
tur dong va truc tuyén. O Viét Nam cong tac quan
tric tiéng on chi yéu duogc thuc hién thu cong,

chua c6 hé théng quan tric tu dong, dac biét 1a
chua c6 mot hé thong hoan chinh ty dong tir giai
doan quan tric, dén thanh 1ap ban dd va cong bd
truc tuyén béng cong nghé WebGIS. Viéc do dac
tiéng on thu cong str dung cac may do mirc d6 on
khong dap ung dugc doi hoi quan tric tiéng on &
mirc d6 cao vé ca thoi gian va khong gian ngay
cang tang.

Nam 2008, Filipponi va cong su da nghién
ctru st dung mang cam bién khong day dé thu
thap dit liéu cho viéc danh gia 6 nhiém tiéng on
mai truong & cac khu do thi. Pong thoi, ho da
danh gi4 hiéu suit tiéu thy ning luong cua giao
thire CTP (Collection Tree Protocol) va DMAC.
Két qua cho thay rang CTP mang lai hiéu suat t6t
hon cho viéc giam sét tiéng 6n [2].

Gan day, nam 2016, Anjaiah Guthi d dé xuat
mot gidi phap cho cong tac giam sat muc do 6
nhiém khong khi va tiéng on cho cac khu vuc
moi truong cong nghiép hoac mot khu vuce cu thé
bé“lng cach st dung mot hé théng tinh toan khong
day [3]. Giai phap nay bao gdm coéng nghé
Internet van vat (IoT - Internet of Things). Trong
nghién ctru ndy, cac thiét bi cam bién dugc két
ndi toi mot hé thdng nhing dé giam sat sy thay
d6i ctia cac thong sb danh gia mirc do 6 nhiém
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khong khi va tiéng on. M6 hinh nay dugc danh
gia 1a phu hop véi bat ky khu vuc nao can phai
giam sat chat lwong méi truong lién tuc, nham
kiém soat, phan tich va c6 cac bién phap tng pho
kip thoi. Tac gia dé xuat st dung mot thiét bi
nhung dé giam sat tiéng 6n va mac do CO co
trong khi quyén. M6 hinh hé théng giam sat
duoc dé xuat gdbm c6 4 tng. Tang thir nhat 1a cac
thong sé méi trudng duoc giam sat, tang thir hai
1a céac thiét bi cam bién, tang tha ba 1a thu nhan
dir liéu va ra quyét dinh va tang thir tu 13 moi
truong ung dung thong minh. Nghién ctru di tién
hanh trién khai mé hinh bang cach st dung vi
diéu khién Arduino UNO v&i module WiFi ciing
nhu thiét b nhang cho viéc luu trir dit li¢u trén
dam may.

Trong mét nghién ciru ndm 2010 cua Eiman
Kanjo [4], tac gia da xdy duyng Ung dung
NoiseSpy - bién dién thoai di dong thanh hé
thong gh1 dir liéu ch1 phi thap cho cong tac glam
sat tiéng 6n. Phan mém nay két hop dit liéu tleng
on voi dir liéu GPS dé thanh 1ap ban d6 murc on.
Nghién ctu nay da dugc thir nghiém bdi nhitng
ngudi chuyén phat nhanh dwoc cung cép cac
thiét bi di dong Nokia c6 cai dat phan mém
NoiseSpy dé thu nhan dit lidu tiéng 6n quanh
thanh phé Cambridge. Muc dich ctia phan mém
NoiseSpy la tao ra mot nén tang mo dé do dac,
ghi chii va vi tri hoa 6 nhiém tiéng 6n bing cach
tich cyc thu hut tung cong dan don 1€ st dung
dién thoai di dong nhu la cac cam bién tiéng on.
Céc thong tin vé IMEI (ID cua may), ngudi
dung, ID tuyén do, trang thai pin ciing duoc dinh
kém trong dit lidu. Dit liéu dugc tai 1én hé thong
thong qua GPRS. Nghién ctru cling da chi ra mot
s6 phan trong thanh phd Cambridge bi mat két
ndi GPRS; mot s vi tri khong bat GPS; phﬁn
mém NoiseSpy c6 thé bi tit dot ngdt trong qué
trinh di chuyén khi diéu huéng mét tuy chon
khéc cua dién thoai. Han ché cua NoiseSpy la bi
anh hudng boi nguoi ding va cac yéu to ki thuat
nhu bi anh hudng boi thoi tiét (gid, mua); bi anh
hudng khi nguoi ding di chuyén; bi anh hudng
khi nguoi dung dang ndi chuyén trong khi thu
nhan di li€u moi truong. Nghién ctru cling da chi

ra d6 chinh xac dinh vi GPS phu thudc vao hién
tuong phan xa da duong va hudng bét vé tinh bi
che khuét boi cac toa nha cao tﬁng canh nhau, vi
véy vi tri ¢6 thé khong chinh x4c.

Trong nam 2009, Luis Pastor Sanchez
Fernandez va cac cong su da gidi thiéu hé thong
giam sat moi truong tiéng on khong day duoc
dit tai Trung tim Lich sir cia thanh phd Mexico.
Trong d6, mdi mot diém trong hé thdng 1a mot
micro theo tiéu chuan IEC duoc gin trén cao 4
m so voi mat duong, mot thé thu nhan dir liéu,
mot may tinh cong nghiép két ndi v6i Internet
thong qua mot thiét bi bang thong di dong 3G.
Céc gia tri mtrc d6 6 nhiém tiéng dn & mdi diém
duoc tao ra sau mdi 30 gidy véi tbe do 1dy miu
25 Ks/s va chuyén dbi dit liéu tir dang twong ty
sang s6 (ADC) c6 d6 phan giai 24 bit. Dir lidu
sau do dugc gui vé tram giam sat chinh 5
phut/lan. Hé thdng nay cung cip cho cac nha
chtre trach cua thanh phd cac thong tin da duoc
chuén hoa vé cac mirc dd dn & 10 tram quan tric
dé kiém soat cac ngudn 6 nhidm tiéng dn ciing
nhu tai t6 chuc lai giao thong do thi va cac hoat
dong tao ra tiéng 6n. CAu triic phan bd cia hé
thong nay théng qua két ndi Internet vi vy co
thé c6 thé lip dat & bat ky noi ndo ma c6 thé truy
cép Internet.

Trong bai bao nay, tac gia trinh bay g1a1 phap
thiét ké moé dun thu thap dir liéu tiéng on va
truyén din khong diy dwa trén cong nghé vi
mach va 4G. Pay 1a mot thanh phan can thiét
quan trong trong hé thong ty dong quan tric
tiéng 6n do6 thi. Muc tiéu ctia nghién ctru 1a ché
tao nhiéu md dun thu thap tiéng dn b tri tai cac
khu vuc can giam sat nhu trén cac tuyén duong,
khu vuc xay dung, nha may, v.v.. thay thé con
ngudi trong viée thu thap dir liéu tiéng 6n. Uu
diém cuia hé thong tu dong quan tric tiéng on la
c6 thé giam sat tiéng on lién tuc theo thoi gian va
mo ta mirc do 6 nhiém trong khong gian trén ban
dd s6 WebGIS.

2. Co s6 1y thuyét va phwong phap nghién

”

cuu

2.1. Co 56 Iy thuyét
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Do 6n (mirc d 6 nhiém tiéng 6n) dugc danh
gia dya trén muc ap suat am twong dwong L,
(tinh bang dB), cu thé do on dugc dinh nghia
theo Phuong trinh (1) [6].

1+ p(t)
L.r :1010gm[—jp(3 dr}.
' To Po

trong do6 p(t) 1a ap suat 4m toan phwong [Pa], Do

e

13 4p sudt 4m tiéu chuan (1 gia tri nho nhat ma
tai nguodi cé thé nghe dugc, bang 20 L Pa), T 1a
chu ky ma L, duoc tinh toan.

Mot bd loc trung binh dugc su dung dé giam
nhidu do va tang tinh 6n dinh dit liéu tiéng on thu
duoc. Trong mdi 1an thu thap dir liéu, Khdi xt ly
chinh thyc hién sé hoa 10 mau, véi tan sd léy
mau 1000 mau/giay.

1 10
I=—> 1
10; B 2

trong do I la cuong do am trung binh do dugc
cta 10 mau do lién ti€p, /; 1a cuong do am cua
lan do thu .

Bén canh d6 6n, mo dun thu thap dir liéu cling
thu nhén dit liéu dinh vi GPS dé truyén vé trung
tam tich hop dif liéu. Piéu nay 1a can thiét dé Hé
thdng quan tric tiéng on c6 thé hién thi mirc do
tiéng On trén ban do WebGIS. Dé thu duoc dir
lisu GPS, tac gia da d& xuit sa dung mé dun
NEO-6M-0-001. D@ liéu GPS duoc gui di theo
giao thic UART véi dinh dang khung dir li¢u
nhu sau [7]:

1 2 3 4 3
‘ s‘ —RMC ‘ hhmmss.ss | A | i, i ‘ a ww.w|
6 7 8§ 9 10 11 12

[ wx Lo v [xx [ 2 [ =] |
Trong do:
1) Thoi gian theo dinh dang UTC
2) Trang thai
3) Vido

4) N hoic S (Béc hoidc Nam)

5) Kinh d¢

6) E hoac W (Pong hoac Tay)
7) Tdc do trén mat dat

8) Track made good

9) Ngdy (ddmmyy)

10) Thay ddi tir truong (d6)

11) E hodac W (Pong hoac Tay)

12) Mi checksum ciia cac ky tu nam giira $
va *.

Sau khi thu thap duogc tiéng on va dir liéu
GPS, m6 dun SIM900 duoc st dung dé truyén
dit liéu vé trung tam tich hop dir liéu. D&t liéu
duoc dong goi va gui di theo giao thire UART
voi dinh dang khung dit li¢u nhu sau [8]:

| s | Adrr | hhmmss ‘ VVVV.VY | a ‘ VVVVLVY | a ‘ AXXX | = | Checksum ‘

Trong do:

1) Dia chi cia mo6 dun thu thap di liu
2) Thoi gian

3) Vido

4) N hoic S (Béc hoic Nam)

5) Kinh 3%

6) E hoac W (Pong hoac Tay)

7) Cudng d6 tiéng 6n

8) M checksum ctia cac ky tw nam giira $ va

2.2. Phwong phdp nghién ciru

Hé thdng ty dong quan tric tiéng on duoc mod
ta nhu trong Hinh 1. Trong he thong nay, trung
tam tich hop di liéu bao gom mot thiét b1 thu
nhan dir liéu tir cac tram guri vé dugc két ndi vai
mot may chi. Phin mém quan ly dir lidu va
WebGIS dugc cai dat trén may chu. Cac tram
(chinh 1a cac mé dun thu thap du liéu tleng on)
dugc dat tai cac vi tri can giam sat tleng on.
(Xem hinh 1)
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o

TRUNG TAM QUAN TRAC TIENG 0N l

Hinh 1: So @6 mé ta hé thong quan trdic
tiéng on do thi

Pham vi nghién ctru trong bai bao nay 1a dé
xuat giai phap thiét ké mo dun thu thap dir liéu
tiéng 6n (hay con goi 1a thiét bi do tiéng 6n trong
Hinh 1). M6 dun nay c6 ba chirc nang chinh: mdt
13, do d6 6n tai vi tri dat thiét bi; hai 13, xac dinh
toa d6 vi tri do va ba 13, truyén din dir liéu vé
trung tAm quan tric tich hop dit liéu. Hinh 2 mo
ta so' o khoi cia m6 dun thu thap dir ligu tiéng
on.

Cam bi¢n fm thanh

\nten GPS &
j” |

| KHOEXULY
CHINH

Anten GSM

e

A B # % o
[ KHOLGSM

KHOLGPs |

4 i

Hinh 2: So do khéi mé dun thu thdp
dir liéu tiéng on
Trong so d6 Hinh 2, Khéi xtr 1y chinh 12 b vi
diéu khién Arduino UNO R3 c¢6 tich hop bo bién
ddi twong tu s& (ADC) 10 bit [9]. Tin hiéu tiéng
on duge thu nhan nho st dung cam bién am
thanh va sau d6 dugc s6 héa nhd sir dung bo bién
ddi ADC trén Khéi xur 1y chinh. Khéi GPS c6

chtrc nang thu nhan dit liéu dinh vi va truyén to1
Khéi xt 1y chinh. Khéi GSM c6 chic ning
truyén dir liéu tiéng 6n va dir liu GPS vé trung
tam tich hop dit li¢u st dung cong nghé 4G.

Sau khi thiét ké ché tao phan cimg ctia mo
dun thu thap dir liéu tiéng dn nhu mb ta trong
Hinh 2, mét chuong trinh phin mém duogc cai
dat 1én Khéi xtr Iy chinh dé thuc hién cac chirc
ning can thiét cia mé dun nay. Thuat toan ciia
chuong trinh phan mém nay dugc mé ta trong
Hinh 3 dudi day.

s
<D
——=

S hoa tin ko téng &

‘ Lectrang bink ditlign iéng &n |
Tha uhin éitlign GPS v xily
Daug gai diflisn de gii v M ‘

Thire kigi gid diflidn vé trang thiw

Khéng

Mie ahin o trong the

Hinh 3: Luu dé thudt todn chwong trinh
thu thap va truyén dir liéu tieng on
2.3. Thiét bi do dé on dwoc sir dé so sanh doi
chirng

M6 dun thu thap dit liéu tiéng on can duoc
kiém chuén trude khi ap dung trong thyc té. Tuy
nhién trong qua trinh thtr nghiém, céc tac gia da
sir dung thiét bi do tiéng 6n Extech 407730 dé so
sanh d6i ching. Thiét bi nay do Hang Extech —
USA san xuét c6 thong s k§ thuat chinh sau:

Dai do: 40 — 130 dB
Sai s6: +2 dB

TAP CHi KHOA HOC PO DAC VA BAN DO SO 41-9/2019 53



Nghién citu - Ung dung

Do phan giai: 0.1 dB

Loai microphone: 12.7mm

3. Két qua nghién ciru va thio luin
3.1. Két qud nghién ciru

San pham ciia nghién ctru 1 md dun thu thap
dir liéu tiéng 6n. Dé danh gia chat luong cia san
phérn. Cac thtr nghiém da duoc tién hanh. Dia
diém thur nghiém tai Khu d6 thi méi Nghia d6 —
Phuong C6 Nhué 1 — Quan Bic Tir Liém — Ha
Noi. Két qua thu duge nhu sau:

Vé dir liéu dinh vi GPS, gia tri thu duoc 1a
21°03°06” N — 105°47°31” E.

V& dir liéu tiéng On, tac gia thu thap dit liéu
ddng thoi ciia ca san pham nghién ctru va Thiét
bi do tiéng 6n Extech 407730 dé so sanh. Thir
nghiém duoc tién hanh trong 3 phut lién tuc. Sau
mdi 5 gidy, két qua duoc ghi lai. Nhu vay c6 36
mau két qua duoc ghi lai. (Xem bang 1)

Hinh 4 biéu dién d6 thi tiéng 6n do duoc tir
cac thiét bi. Bang s6 liéu va do thi Hinh 4 cho
thiy gia tri thu dugc tir mo dun thu thap tiéng on
tuong duong voi thiét bi Extech 407730. (Xem
hinh 4)

Panh gia su twong dong vé gia tri do dugc
giira san pham nghién ciru va thiét bi Extech
407730

Pé danh gia su tuong dong vé gia tri do dugc
gilra hai thiét bi, cac tac gia st dung hé so tuwong

quan r cua hai dai luong quan tric. Hé sé tuong
quan r dugc dinh nghia theo phuong trinh (3)
duoi day

cov( X . T)

" e (X @)

trong d6 X va Y la tap gia tri do duoc cua san
pham nghién ciru va thiét bi Extech 407730
tuong ung, cov(X, Y) 1a hi¢p phuong sai ciia X va
Y, var(X) va var(Y) la phuong sai cua cac dai
luong X va 'y.

)

Hiép phuong sai cov(X,Y) dugc tinh theo
cong thirc

cov(X . T)= L Z (X—XNY-T). 4
n—1 (4)
fml

Phuong sai var(X) dugc tinh theo cong thirc

12 =,

Ay=— X -X).
var() rr—léj( - (5
trong d6 n 1a sb mau thu thap, trong nghién ciru
nay n =36, X 1a gia tri trung binh cta tdp X, T 1a
gia tri trung binh cud tap Y.

Voi tap dir ligu thu dugc nhu trong Bang 1,
hé sb tuong quan cua hai tap gid tri do duoc 1a r
= 0.9884. Két qua nay phan anh hai tip gia tri
quan tric c6 moi quan hé tuyén tinh va tinh
turong dong cao.

Bdng 1: DiF liéu tiéng on thu dwoc trong thir nghiém

Tén | Extech | O30 P§ | Tén | Extech | >0 | D | Tén | Extech | >2° | Ds
miu | 407730 | PRA™ | oy | miu | 407730 | PR | penn | miw | 407730 | PRAM | peny
de tai dé tai de tai

1 721 721 0| 13 723 | 722 | 01 25 18| 718 0
2 723 724 01| 14 13 | 714 | 01 26 17| 16 0.1
3 21 722 01| 18 14 | 714 0 27 20| 720 0
! 721 771 ol 16 16 | 715 | 01 8 20| 721 01
5 718 720 02| 17 721 | 720 | 01 29 18| 720 01
6 7190 710 o 18 722 | 721 | 01 30 15| 715 0
7 22 722 o 10 740 | 730 | 01 31 16| 713 01
3 740 730 01| 20 721 | 722 | 01 7 32| 731 01
[] 721 720 01| 21 718 | 710 | 01 31 18| 717 01
10 2.0 720 o 22 710 | 710 0 34 17| 716 01
11 2.0 710 01| 23 723 | 721 | 01 33 16| 716 0
12 721 721 0| 4 720 | 721 | 01 36 10| 718 01
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3.2. Sin phim thi cong

Giai phap duogc dé xuit trong nghién ctru ndy
da duoc ché thir thanh mot san pham hoan chinh.
Hinh 5 chi ra cac bd phan ctia san phém da duoc
thi cong. San phdm st dung ngudn adapter 12V
1.5A hodc c6 thé st dung ngudn acquy 12V.
(Xem hinh 5)

Xa

Hinh 4: Bé 6n do dwoc trén hai thiét bi
khac nhau

Antea OFS

itEd S ak

)

o
LN |
Cirn lén

dm thana

Hinh 5: San phdam mé dun thu thdp
dir liéu tieng on
3.3. Thdo ludn

Céc hé théng quan trac tiéng 6n ty dong da
dugc ap dung tai nhiéu qudc gia phat trién trén
thé gi61. Tuy nhién, tai Viét Nam, cong vi¢c nay
van dugc thuc hién thi cong va khong thuong

xuyén, khong ap dung trén dién rong. Nghién
cuu nay 1a mot phﬁn trong viéc ché tao hé théng
quan tric tiéng 6n tu dong ap dung tai Viét Nam.
Céc két qua thir nghiém cho thay, giai phap dé
xuét da thanh cong trong viéc ché tao mé dun thu
thap dir liéu tiéng on. Gia tri thu nhan duoc cho
két qua tuong duong véi mot sb thiét bi trén thi
truong.

Dé c6 thé ap dung trong thuc té, viéc thu
nghiém v& tinh 6n dinh trong qua trinh truyén dir
lidu 1 can thiét. Vi trong hé thdng quan tric ty
dong c6 rat nhiéu may tram lién tuc truyén dir
liu vé may chu. Ngoai ra, huéng dit cam bién
am thanh cling can duoc nghién ctu dé lua chon
vi tri phtt hop phan anh ding mic d6 on thyc té
tai vi tri do.

4. Két luan

Mb dun thu thap dit lidu trong h¢ thong quan
tric tiéng dn d6 thi duge thiét ké dya trén cong
nghé vi mach va truyén dan khong day 4G. Céac
thir nghiém cho thay viéc str dung cam bién am
thanh két hop voi bo vi diéu khién dé s hoa va
tinh todn d6 on cho két qua chinh xéac c6 thé so
sanh twong twong vai cac thiét bi cam tay trén thi
truong. Két qua sau d6 dugc truyén vé trung tam
dya trén cong nghé truyén dan khong day 4G
dam bao téc d6 va tinh 6n dinh. Trong tuong lai,
tac gia co thé ap dung giai phap nay cho cac hé
quan trac cac thong sé méi trudng khac.Q
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The paper presents the solution of designing the data collection module which is used in urban
noise monitoring system. The sound signal (noise level) is digitized using a sound sensor in combi-
nation with an analog - digital converter. The received data is then processed by the average filter
and calculated in dB by a microcontroller. Noise data is transmitted wirelessly to the data integra-
tion center using 4G transmission technology. The data integration center will process and provide
online noise level distribution map on the WebGIS environment. The obtained test results are com-
pared with a noise level measuring device. This confirmed the success of the proposed solution in
this study.O
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