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THIET BI GHI PO TIENG ON PHUC VU QUA TRINH
KIEM TRA TAU BIEN |
NOISE LEVEL METER EQUIPMENT FOR SHIP TESTING PROCESS

Ddng Xudn Kién', D6 Viét Diing’
- 'Dai hoc Giao théng vdn tai T p.H6 Chi Minh
2Cao ddng nghé Céng nghé cao Déng An

Tom tat O nhzem tiéng on la mdi nguy hiém lém anh huong truc nep dén nguoi lao dong Voi
Céng woc quoc 1é vé an toan sinh mang con nguoi trén bién (SOLAS) va Quy dinh 1I-1/3-12 théng
qua yéu cau bdt buc vé bdo vé chong tiéng on trén tau bzen tai khoa hop thir 91 (thdng 11 nam 2012),
nhém nghién ciru da thiét ke ché tao thiét bi ghz do tiéng én phuc vu qua trinh kiém tra tau voi kha
néng lew triv dit ligu, két cdu nho gon va két néi may tinh tao thudn loi cho viéc kiém tra tteng on trong
cdc méi truomg lam viéc trén tau. Véi thiét bi nay, chiing 16i hwdng tdi dap img nhitmg yéu cdu co ban
nhét ciia SOLAS va hé trg tién ich cho qua trinh kiém tra trén tau.

Tir khéa: Tau bién, mdy do tiéng on, 6 nhiém, hang hai.

Abstract: The impact of noise pollution is a direct threat influencing to laborers health. The
International Convention for the Safety of Life at Sea (SOLAS), gives Provisions II-1/3-12 "Protection
against noise" at the 91st session (November,2012). Based on this provision, we design and
manufacture the compact structure noise level meter equipment with a data storage capacity, easy
connecting to the computer. We aim to meet the most basic requirements of SOLAS and utility

supporting for the inspection process on board.

Keyworks: Ship, noise level meter, pollution, maritime.

1. Giéi thiéu

Tiéng dn chit yéu trén tau bién cé ngudn
gbc co hoc phat sinh tir sy chuyén déng va
dap cta chi tiét may. Ngoai ra viéc sinh hoat
‘hay chuyén dong chinh cta con tau trén mat
bién ciing la nguyen nhan din dén tiéng on.
Viéc kiém soat va thuc hién céc bién phap
bao vé nhim lam giam thiéu nguy hai cua
ching dén sirc khoe 13 viéc dang quan tim
hién nay. Céng tic quan ly va kiém soat
tiéng on hién tai & Viét Nam con nhiéu bét
cdp va ton nhiéu céng sirc, nhur khi klem tra
tau co trong tai lon s& c6 nhiéu noi cin do
mirc tiéng on, cac nhén vién do kiém phai
dén timg phong tién hanh kiém tra, ghi lai s0
liéu, sau d6 tién hanh thim dinh xem c6 dat
chuin hay khong [1-2), viéc nay rat lang phi
thoi glan va dé din dén sai sot. Thiét bi ghi
do tiéng 6n phuc vu qué trinh kiém tra tau do
nhom nghién ctru @& xuét che tao véi chirc
nang luu trir dir liéu truc tiép trén may do
nén viéc do kiém dién ra lién tuc, nhu viy s€
rt ngén dugc thoi gian, ddng thoi truy xudt
két qua kiém dinh trén may tinh lam ting
tinh tién lgi va gidm sai sot, huéng toi thi
triromg khu vy Viét Nam va Pong Nam A.

Bii bio gdbm nim phin: Pat vin dé
dugc trinh bay trong phén 1, phin 2 néu tong

quan vé tiéng dn va cac thiét bi céu thanh,
cac kh01 chic ndng. Thi cong may do ghi
tleng 6n s& dugc trinh bay & phén 3. Trong
phan 4 dua ra két qua va phén V la két luén.

2. Tong quan

2.1. Tleng on

DPon vi 4m thanh phd bién 13 Decibel, 1.
boi s6 10 cua Bel (1dB =B/10). Mirc dB =0
la ngudng tai ngudi nghe dugc, ting 10dB
thi 4m thanh (cam gi4c) ting gip doi.

2.1.1. Tén s0, buéc soéng, bién d9, chu
ky

® Budc song (Wavelenght, 1): Khoang
céch gitra 2 dinh song don.

=c/f=cT 1)

o Tansé (Frequency, [ So 14n 13p lai
séng diéu trong 1s. Don vi tan s6 14 Hz.

f=1/T
f=¢/1 2)
k=2m/A
Trong d6:

+ ¢:Vién toc truyén séng (m/s).
+ f:Tinsb (1/s).
+ A: Budce song (m).

+ k: S6 luong song trong mdt khoang
cach nhét dinh.
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e RBién do (Amplitude): La bién do ap
sudt 16n nhat (Py), bién d6 ap suit cin bac
hai trung binh P, don vi la (Pa).

Prns = 0.707 Py 3)

~® Chu ki (Period, T): Thoi gian cin

thiét truyén dugc mét khoang cach bang maot
bude song (chu ki song).

T=1/f 4)

2.1.2. Miic 4p suét Am, mirc cwomg d
am

- Mikc dp sudt ém: Ap suit Am (Acoustic
Pressure) la chénh 1éch gifra 4p suit am va
khi quyén.

Pd R

j W
®

o y

Hinh 1. Bié:u do dp sudt am.
1. Yén tinh, 2. Nghe thay, 3. Khi quyén, 4. Tirc thoi.

Co s¢ cia don vi danh gia am thanh
theo thang Logarit goi 1a mirc 4m.

Ly = 101g(Bns/Pres) 2

= 201gP.ms — 201gPyf

Trong do:

+ Prms Ap sudt trung binh (Pa).

+ Py (Py): Ap suat am doi, Prop =
2.107°N/m? = 2.1075Pa [9].

Mirc ap suit am twong dwong lién tuc
theo dac tinh A (dB): Laeq,7-

tz

2
1 f Pi(t) it )

2
2 — 1 By

(5

LAeq,T = 10lg "
ty

Trong do:

t Lyeqr: Mitc 4p suit Am tuong duang
theo dac tinh A (dBA), bét dau tir t1 va ket
thic 6 2 (T = t, — t4).

+ P ,(t): Mitc 4p suat am tirc thoi theo
dac tinh A ctia mot tin hiéu 4m thanh.

+ Py (Poms) : Ap sudt am déi Chié}.l. ‘

+ Lpeqr : Puoc dung danh gia tieng on
moi trrome,

- Mirc cuong dp Gm va cong sudt am:
Cudng do
phuong da cho trong truong am 1a téng nang

dm 0 mot diém nao do trén -

luong am thanh di qua mét don vi dién tich
bé mat S vudng gdoc voi phuong truyén am,
tai diém do trong mét don vi thoi gian.

intensity at

sphere area
4ar? surface of ephara

S0Urce power

The enargy twice as far fromthe 2T
source is spread over four times
the ared, hanca ong-fourth the intenslty,

Hinh 2. M6 ta cudng dg am trén mét don vi dién tich.
Doi vai song phang:

2.
I =pic (1 = PTmS)W/sz/mZ-S) (7

pC
Péi véi song cau:
I =W /4nr?(W/m?) (8)

Song lruy‘én qua qua khong gian chu yéu
la song hinh cau.

- Cong sudt am: Cong sut am la tong
nang luong 4m thanh phat ra tir mot ngudn
trong mot khoang thoi gian, don vi Watt.

P =1.A (A la dién tich) 9)

2.2. Thiét bj do tiéng dn

Tién hanh thiét ké thiét bj do tiéng on
[3-4], nhém téc gia chia thanh 3 phin chinh
nhu trén hinh 3.

Mach hiéu chinh

A.B.C
S
D" S NP
Microphon | . b I F ) .
Khuyéch dai Khuyéch dai  Kim do
Bo loc

Hinh 3. So dé khoi cdu tao thiét bj do tiéng on.

e Khdi thu nhén tin hiéu: Micro.

° Kh("?i xt{ ly: Khuyéch dai, higu chinh.

e Khoi hién thi: Man hinh cam ing.

2.2.1. Khoi thu nhin tin higu

,Yéu cau dat ra tin hiéu thu dugce phai
chuan, khéng dao dong 16n do tap 4m nhidy
gdy ra [5]. Cam bién 4m thanh bao gdm
mach xur 1y ngd ra dién ap tuyén tinh va
mach xur 1y ngd ra tin hiéu so.

- Mach xu Iy ngé ra dién ap tuyén tinp,-
Tin hiéu tir Micro thong qua mach dém sg co
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dau ra dién ap DC tuyén tinh (Audio), tin
hiéu nay da duoc chuan hoa nén giam dugc
sai sb. Vi diéu khién sé lay tin hiéu chuan
héa trén qua kénh chuyén déi ADC dé tién
hanh viéc kiém tra, hiéu chinh hay xir ly theo
mong mudn ngudi ldp trinh. Mach ngd ra
dién ap thiét ké trén hinh 4.

R17

GND

Hinh 4. Mach ngé ra dién ap.

- Mach xir Iy ngod ra tin hiéu 56: Song
song VOi dau ra dién 4p, tin hiéu s& cap cho
diu vao mach xu 1y tin hiéu s6 (hinh 5). Qua
bé dém ching ta nhan dugc thém hai thong
s6 cua tiéng on 1a tin s6 (Envelope) va trang
thai On/Off (Gate).

| Buifer amplitier

Hinh 5. Mach ngo ra tin hiéu 6.
Hai dir lidu vé tiéng 6n va tan s6 14 co so
dé so sanh va tao diéu kién cho viéc 1ap trinh
don gian va chinh xac hon.

Hinh 6. M6 dun cam bién am thanh.

2.2.2. Khéi xir Iy tin hi¢u

bay la khéi chirc ning trung tam cua
may do [6]. Tin hiu ra duoc hién thi trén
man hinh phai qua hai giai doan xur ly la: loc
nhiéu va hiéu chinh.

- Bé loc trung binh: Ta c6 phuong trinh
bién ddi ctia bg loc:

3 3
vimn] = ZZ!:A Nulm+k=2,n+1-2] (10)

k=1 1=l

V6i h[k,1] 1a cac gia tri trong s6 va ciing
la cac gia tri cua mat la bo loc. Diém trung
tam cua b loc Gmg véi k=1=2 va diém
nay dugc ap vao toa do /m,n].Véi vide lay
trung binh thi néng lugng cua nhIeu cling
giam di mot lan bang véi trong sé cia bo
loc. Nhém nghién ciru tng dung truc tiép
giai thudt bd loc trung binh thuc hién trén
nén vi diéu khién, tir d6 tang do linh hoat
cho lép trinh.

- Khoi hiéu chinh: Tiéng 6n la tap hop
nhitng 4m thanh ¢ cudng d6 va tén s khac
nhau, Sép xép khong trat tu. Tiéng 6n 1a mot
khai niém tuong 601 tuy thudc timg ngudi
ma c¢6 cam nhan tiéng 6n khéc nhau, mirc
anh huong sé khac nhau nén viéc hiéu chinh
tin hiéu tir bg loc tuyén tinh thanh mirc do ap
suat am khong chinh xac, ma phai danh gia
bing thang do Logarit theo dic tinh A(5) voi
don vi Decibel (dB).

- Bé xir Iy trung tam Adruno: Dé thuc
hién hai chirc nang trén, nhém nghién ctru da
khao sat chon Adruno (hinh 7) lam b xu ly
trung tdm voi két cau nho gon va dugc tich
hop thanh Kit thuan tién cho viéc lién két
thuc hién cac chirc nang ngoai vi nhu giao
tiép may tinh hay hién thi théng s6 diéu
khién bang man hinh cam mg.

Hi nh 7. Kit lap trinh Adruno.

Mot thuén lgi khac 1a Tuu trir dir liéu do
dugc tai cac khoang tau trén EEPROM voi
dung lugng 16n truc t1ep trén Klt Adruno
thuén tién quan ly, klem soat tiéng on trén
tau ma khong mat nhiéu thoi gian.

2.2.3. Khéi hién thi

Nhimng thiét bi do tleng on hién tai trén
thi trudng thudng ¢ nhidu nut nhan dé chon
lya thang do va ché do, mat khac man hinh
hién thi s6 lidu do dac nho din téi két ciu
mdy do cong kénh va mét can d6i. Dé khac
phuc céc nhuge diém trén ciing nhu tang tinh
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thAim my, man hinh cam tng da sic duoc st
dung lam giao dién hién thi va diéu khién.

Hinh 8. Man hinh LCD cam img.
3. Thi cong may do ghi tiéng 6n
3.1. Phan cimg

May do tiéng 6n phuc vu kiém tra tau co
cau tric (hinh 9) va quy trinh diéu khién theo
luru d6 thuét toan trén hinh 10.

Giao dién hién thj
v diéu khién

Lara trir, xir Iy dir li¢u
Nhén va xir Iy Am thanh ENS i

Lru trir va quén
N IV dix li¢u do

Hinh 9. So do khéi cdu triic may do tiéng on.

Quy trinh thuc hién viéc ghi do tiéng 6n
nhu sau: Tin hiéu am thanh thu duogc tir moi
truong sé& duoc md dun cam bién dm thanh
nhan, xur 1y thanh 3 tin hiéu 1a dién 4p ra
tuyén tinh, tin hiéu trang thai On/Off va tin
hiéu tin sb. Cac tin hiéu nay s& truyén sang
kit Adruno loc nhleu va hiéu chinh Logarit
quy d6i sang chi sé cuong dd 4m thanh dang
thuc hién ghi do trong méi truomg. Chi sb
nay s€ dugc hién thi 1én man hinh LCD cam
ang va luu trir lai trong EEPROM dé kiém
soat va quan Iy két qua.

3.2. Phin mém

Giao dién quan Iy dir liéu dugc 1ap trinh
bing ngén ngit Visual basic hoat dong nhiéu
tinh ning. Thiét bi sau khi khdi dong sé& tién
hanh khai tao cac kh01 chire ning trong thiét
bi dé dua chiing sin sang hoat dong khi durgc
goi. Khéi XU ly lién tuc kiém tra ngat dé xem

¢6 yéu cau thay dbi ché d6 hoat dong hay
khong.

e Truyén nhin dir ligu: Khi truyén dit
lreu tr may do tiéng on 1én may tinh nhan
t “View” tir man hinh cam ung thi kiém
tra ngit nhan duoc yéu cu va tién hanh khoi

tao chirc ndng nhan va luwu trir dir liéu trén
may tinh.

e Hién thi két qua: Mudn xem két qua
do cac khoang mdy dat chuan hay khong?
Chi cin thao tac don gian lya chon thong s6
can thiét va nhin nut “Display” tir man hinh
giao dién trén mdy tinh. Két qua duoc thé
hién tryc quan qua chir s va biéu dé.

; KHOTAD ;

A

- Kbéi tzo Tener

- Khai a0 ADC
- Khat ta0 ToschSorean
- Khntao nglt

THUC HEEN Caxche &
CHUC NANG - Ly el hidn b Tosct3crees
DATHIETLAP | . LiymiutnsyénlénPC

Hinh 10. Lieu do hoat dgng t6ng quat.

Hinh 11. Thiét bi do fiéng on hoan chinh.

4. Két qua va nhin xét

Thue nghiém tai mot xucmg may vai
nhiéu phong can klem dinh tleng on. Tién
hanh kiém tra tién on lan luot tat ca cac
phong v&i nhiéu thdi gian khac nhau (moi
truong co nguén tiéng on tuong duong véi
cac khu vuce trong budng may tau thﬁy) Chi
st dung may do do nhom téc gia ché tao ma
khéong cin thém thiét bi phy trg khac. Say
khi thuc hién kiém tra xong két ndi may tinh
va cho két qua véi nhu sau (du kién két qua
nay sé duoc kiém dinh tai co quan Dang
kiém Viét Nam — VR):

o K&t qua do tai Xuong mai (/jc 10hoo
ngay 22/2/2016) bicu dién trén hinh 12, 14
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qua so sanh voi1 may do chuin cho thay dap
tng chinh xédc-(hinh 13).

&’ SOUND LEVEL METER

Graphic - Sousd chart

SOUND LEVE L METER

(a) (b)

Hinh 13. Két qua thiee nghiém tryec tiép trén mdy do.

a. May thire nghiém b, May chuan.
o Thong ké két qua do dugc cua xuong
may tién va mai tai nhiéu thoi gian do

Bing 1. Két qua thue nghiém tai xuwong may.

Thi Xudng tién ' Xudéng mai ‘
gian May moi c?llll;‘a“n Miy méi c?:lu?;‘
08h00 65.00dB | 65.00dB | 90.00 dB 90.00 dB
10h00 | 74.00dB | 74.00dB | 84.00dB | 84.10dB
12h00 63.00dB | 63.00dB | 72.00dB 72.00 dB
14h00 | 72.00dB | 71.90dB | 85.00dB | 85.00dB
16h00 | 77.00dB | 77.00dB | 82.00dB | 81.90dB

Nhan xét: Thiét bi do tiéng on cho tau
thity c6 nhimg dic diém:

e Cau tric don gian, nho gon nén thuan
tién cho viée str dung.

e Luu trir dir liéu truc tiép trén may do
va may tinh do do tiét kiém thoi gian do ghi
dir liéu bang tay, tranh sai xot khi thuc hién
kiém tra mot lan nhiéu vi tri can do.

e Phan tich dir liéu, dua ra két qua
bang plnn mém may tinh nén nang cao do
chinh xéc, va rit ngin thoi gian cho.

e Giao dién quan ly, diéu khién bing
man hinh cam ng hay trén mdy tinh thdn

thién giup ngudi st dung dé thao tac do

kiem.

e Hoan thién hon vé tinh chinh xac va
két cAu may do dé thuong mai héa san pham.

5. Két luan

Bai bdo trinh bay viéc tinh toan thiét ké
va ché tao thiét bi ghi do tiéng 6n phuc vu
qué trinh kiém tra tau véi nhing uu diém va
co cac tinh nang mai (luu trir dr liéu, phan
tich két qua bang phdn mém méy tinh) sir
dung thuan loi, tiét kiém thoi gian va tranh
sai sot do viéc ghi dir ligu b.':fmg tay. Viéc
nang cao do chinh xac, tich hop thém cac
tinh ndng tmg dung mdi nhu giao tiép voi
dién thoai thong minh hay do tiéng 6n ¢
nhimg noi nguy hiém véi két ndi mang
khong day nhu Bluetooth s€ 1a hudng di day
trién vong cho thiét bi nay.

Loi cam on: Nghién cuu dugc tai tro
boi Truong Dai hoc Giao thong van tai
Thanh phé H6 Chi Minh O
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