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TOM TAT

Hau hét cac san bay I6n thudng st dung hé théng gidm sat va kiém soat thudng xuyén moi trudng
tiéng On tu cac hoat dong clia may bay doéi véi cong déng xung quanh san bay. Bai bdo nham
dén mot dé xudt ky thuat cho maét hé théng gidm sat va kiém soat moi trudng tiéng én san bay dé
cung cap cac gidi phap gidm tiéng 6n tir cac hoat déng may bay cho cong déng quanh san bay.
Giadm sét ti€ng 6n san bay thudng dugc st dung dé danh gid cac chuong trinh gidm tiéng én va dé
hoan thién cac quy trinh cat va ha canh cdia méy bay, nhdm gidm thiéu téc déng cla tiéng 6n may
bay dua trén dé cao, dudng bay va thai gian trong ngay. Giam sat tiéng 6n thuong dugc lién két
vGi radar theo doi dé€ xac dinh cu thé may bay nao khi gi¢i han tiéng 6n vugt qua muc cho phép
va tr dé dua ra ngay cac yéu cau hoat dong can dap ung. Hé théng gidm sat va kiém soét tiéng
on san bay thuong st dung cac tram giam sat tiéng 6n thuong xuyén cé dinh, cac tram giam sat
tiéng 6n di dong, cac tram thai tiét da thong s6, théng tin dudng bay, théng tin chuyén bay dé tu
dong danh gia anh hudng tiéng 6n do hoat ddong may bay trong khu vuc quanh san bay, gan va
trén cac khu vuc dan cu. Toan bo hé théng dugc van hanh nha vao mot nén tang phan mém dé
xudt trén cao s& mot cdu hinh ddm may dién toan hoat dong trén internet. Nén tang phan mém
nay cung cap moi mé-dun can thiét dé quan ly dirliéu nhu gidm séat va kiém soat thong tin tiéng
on va chuyén bay, dir liéu thai gian thuc, cac bao cao, thong tin tiéng 6n va chuyén bay cung cap
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céng khai cho cong ching, quan ly cac khiéu nai, bdo dong va canh béo. ..
Tu khoa: Giam sat tiéng 6n may bay, phoi am, su kién tiéng 6n, AEDT, Lgen, Laeq

GIGI THIEU

Hién nay, quan tric moi trudng va céc giai phap vé
modi trudng ctia cang hang khong dang la mot trong
nhiing méi quan tdm hang ddu cta hang khong Viét
Nam va qudc t€. San bay dui nho hay 16n thudng st
dung cac hé thdng giam sat tiéng On tu xa thudng
xuyén, ngay va dém dé€ xem xét tinh trang 6 nhiém
tiéng 6n clia cac hoat dong may bay d6i véi cong dong
xung quanh sén bay.

Mai san bay sé s& hitu va dua vao vin hanh mot hé
théng gidm sat va kiém sodt tiéng 6n bao gdm nhiéu
tram gidm sat tiéng 6n ngay dém va tii xa thudng dugc
trang bi véi mdy do miic &m thanh / thu thép di liéu,
phian mém xt ly di liéu theo dodi chuyén bay (flight
tracking data), lién két cac su kién tiéng 6n do dugc
tai cdc tram gidm sat tiéng on d€ theo doi thuc t€ cac
chuyén bay. Mang ludi nay 1a mot hé thong phtic
tap, 1a xuong sdng cong nghé va dugc van hanh bai
mot trung tdm gidm sat va kiém sodt tiéng on san bay
nhdm cung cdp cdc bdo cdo, ban do tiéng 6n, théng
ke, theo doi su kién tiéng 6n may bay, mtic do ap suit
am thanh cua céc sy kién theo thoi gian va thoi gian
kéo dai ctia tiing sy kién dugc do dac. Hé thong nay
doi hoi méi tuong quan chinh xac gitia tiéng on-tiéng

0On, tiéng 6n-chuyén bay va hoat dong-hoat dong khi
so sanh cdc quan sat hién trudng véi di liéu dau ra
ctia hé théng.

& Viét Nam, 16 trinh x4y diyng ban d6 tiéng 6n cang
hang khoéng, san bay cing chi méi dugc dé cép vao
2014 dua trén cac dé an bao vé moi trudng nhu diéu
tra, khao sat, danh gia hién trang 6 nhiém khong khi,
tiéng On, xay dung ban do6 tiéng 6n va gidi phap giam
thiéu tiéng on cho cic cing hang khong qudc t€ Da
Néng (2008), Néi Bai (2009), Tan Son Nhit (2010),
Phu Bai (2011). Viéc xay dung ban d6 tiéng 6n ap
dung d6i v6i cac cang hang khong con lai nhu Cat Bi,
Vinh, Cam Ranh, Bu6n Ma Thudt, Pleiku, Phi Quéc
dugc giao hoan thanh trong 2015, d6i véi cac san bay
Dién Bién, Tho Xudn, Dong Héi, Phu Cat, Tuy Hoa,
Chu Laj, Lién Khuong, Rach Gia, Con Dao, Can Tho,
Ca Mau dugc giao hoan thanh trong 2017. Mot s
tiéu chuén tiéng 6n, phuong phap thii nghiém nhu
QCVN 26:2010/BTNMT, QCVN 27:2010/BTNMT,
TCVN 7878-2:2010 dugc ap dung va véi s6 diém do
hay phuong phap do dac, danh gid... con han ché.
Nghién ctiu bai ban vé tiéng 6n san bay, trong nudc da
c6 dé an bao vé moi trudng cdp Bo (2010) lién quan
dén khao sat, danh gia hién trang 6 nhiém tiéng 6n

Trich dan bai bao nay: Tuan L D, Anh T T, Hai N. V& mét hé théng giam sat va kiém soat méi truong
tiéng 6n san bay. Sci. Tech. Dev. J. - Eng. Tech.; 3(S12):5169-S180.
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tai san bay Tan Son Nhat da dé cap chi tiét hon vé xay
dung ban d6 tiéng 6n va gidi phdp giam thiéu tiéng
6n'. Ngoai cac quy dinh clia Téng cuc Mdi trudng
Viét Nam, nghién ctiu cing da ap dung cac phuong
phép tinh d€ lap ban d6 tiéng 6n dugc khuyén céo
trong tai liéu DOC 9911 ban hanh béi T6 chiic Hang
khoéng dan dung quéc té (ICAO) 22 véi trién khai 30
diém quan tréc tiéng on thuc té. Cho dén thoi diém
trién khai cdc d€ 4n néu trén, cic tiéu chuin vé gidm
sat tiéng 6n san bay tift ECAC (Chau Au) ICAO, FAA
(My)...chua dugc dé cép day du trong cac nghién ciu,
chua ¢ xem xét su tuong quan gitia két qua do tiéng
on véi su kién tiéng on ti hoat dong may bay, hay cac
két qua tinh todn tiéng 6n xét dén dia hinh, huéng
gid...tuc xét dén céc hiéu chudn. Trong khi d6, Quy
trinh ky thut x4y dung ban d6 tiéng 6n cho cang hang
khong da dugc ban hanh chi méi gan day (7/2018)
nhdm c6 mot hudng dan chung vé quan tric va ddanh
gid tiéng 6n may bay dén khu vuc sin bay.

GIAM SAT VA KIEM SOAT TIENG ON
SAN BAY

Muc dich ctia giai phdp la nhim xay dung mot Hé
thoéng gidm sat va kiém soét tiéng 6n san bay (AEN-
MCS, Airport Enviromental Noise Monitoring and
Control System). N6 dugc stt dung lién tuc trong viéc
danh gia cac bién phap giam tiéng 6n va cac quy trinh
hoat dong tai san bay*.

Céc thanh phén cta hé théng nay cho phép phén tich
dii liéu tiéng 6n va hoat dong phtic tap va cung cip
mot cong cu khich quan d€ dinh déu viéc stt dung
khong gian va anh hudng tiéng 6n. Dinh ky, hé théng
danh gia va cung cdp bdo cdo thong tin vé tiéng 6n va
hoat dong thu thap dugc trong cic bdo cdo dinh ky,
6 thé cong bé cho cong chung.

bé dat dugc muc dich néu trén, AENMCS st dung
dit liéu radar va thong tin chuyén bay dé ty dong hoa
viéc danh gid sy d6ng gop cua tiéng on do van chuyén
hang khong xung quanh khu vuc sin bay. Hé thong
nay bao gébm cac thanh phan chinh sau:

1. Tram gidm sét tiéng 6n ¢6 dinh: AENMCS bao gém
nhiéu tram gidm st tiéng on c6 dinh. Tét ca ching
dugc két ndi v6i mdy chu trung tim bing mot mang
khong day 4G.

2. Tram gidm sat tiéng 6n di dong: Tram gidm sat
tiéng 6n di dong phuc vu cho cic dgt kiém tra tiéng
6n dinh ky; tram dugc két néi v6i hé thong thong qua
mot mang khong déy 4G.

3. Phin mém giam sat tiéng 6n: nén tdng phadn mém
ctia AENMCS cung cdp tit ca cic mo-dun phdn mém
cn thiét d€ quan ly di liéu (tiéng 6n va thong tin
chuyén bay, gidm sat va kiém sodt, dii liéu thoi gian
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thuc, cac bdo cdo, tiéng 6n va thong tin chuyén bay
cho cac cong bo (cong cong), quan ly cac khiéu nai,
canh bao, v.v.).

Nén tang phadn mém ctia hé théng nay 1a mét cdu hinh
dya trén ddm may (cloud configuration) trén inter-
net v6i bt ky trinh duyét web phd bién dugc stt dung
hién nay (Google Chrome, Microsoft Edge va Firefox
Mozilla) tai mot URL xédc dinh.

Phan mém backend (l1ap trinh trén may cha) st dung
mot kénh internet dé€ két ndi véi cac tram gidm st
tiéng oOn tli xa va véi cac déi tugng khic cung cép
thong tin lién quan (vi du radar theo déi, thong tin
chuyén bay va diéu kién thai tiét); mot dich vu dit liéu
web ctia AENMCS ciing dugc cung cdp thong qua in-
ternet d€ cung cép dii liéu cho giao dién phdn mém
ctia bén lién quan hodc trang web ctia san bay.

4. Ngudn dii liéu bén ngoai: Phan mém ctia AENMCS
dugc tliry chinh hay dugc cdu hinh nhim két n6i véi
céc nguon di liéu bén ngoai d€ 14y thong tin theo doi
radar, dii liéu thoi tiét va cac chuyén bay.

DU LIEU PO PAC

Tiéng 6n méy bay thudng dugc do bing moét thiét bi
do muic am thanh va m¢t microphone trong cac tram
thiét bi giam sat tiéng 6n. S6 liéu do co ban ma ta st
dung chinh 14 mtic 4p sudt 4m thanh cé don vi do tinh
béng Decibel. C6 céc bién thé hodc s6 liéu do khac
nhau ctia muc ap sudt am thanh. Ta c6 thé can ct vao
muc t6i da, muc t6i thiéu tic thoi nhung vi mot su
kién may bay xuét hién hodc xay ra trong mét khoang
thai gian nén ta thusng sé trung binh cac nang lugng
am thanh trong khodng thai gian xay ra sy kién do
bang cich st dung mot dai lugng do goi 1a miic 4m
thanh tuong duong.

Chi sé tiéng 6n do dac

Nhiing chi s6 tiéng 6n dugc tinh todn theo cac quy
dinh x4ac dinh ti cdc tiéu chuin trong nudc va qudc té
va dugc luu tri trong co 6 dit liéu d€ dugc phan tich
hodc bdo cdo bing cach stt dung hé thdng cac béo cdo
chuén.

Mot s6 chi s6 tinh todn tiéu biéu la:

- Lgen: Level for day/evening/night (EU Directive
2002/49/CE)

- L;: Level for day (EU Directive 2002/49/CE)

- Lg: Level for evening (EU Directive 2002/49/CE)

- Ly: Level for night (EU Directive 2002/49/CE)

- WECPNL: Weighted Equivalent Continuous Per-
ceived Noise Level

- DNL: Day/ night average sound level

- Lamax: Maximum level A weighted

- Lpeq: Equivalent level for aeronautical noise level A
weighted
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- Laeg_ror: Equivalent level A weighted

- Legs Ry: Residual Noise Equivalent Level - Night pe-
riod (tl 0:00 dén 6:00 va tui 23:00 dén 24:00)

- Ley> Ry Residual Noise Equivalent Level - Day pe-
riod (tlt 6:00 dén 23:00)

- Leg> By: Background Noise Equivalent Level - Night
period (tt 0:00 dén 6:00 va tit 23:00 dén 24:00)

- Leg> B4: Background Noise Equivalent Level - Day
period (t 6:00 dén 23:00)

- Ly4: Airport Daily Evaluation Noise Level

- L,qq: Airport Daily Evaluation Noise Level - Day pe-
riod (tl 6:00 dén 23:00)

- Lyan: Airport Daily Evaluation Noise Level - Night
period (ttt 0:00 dén 6:00 va tit 23:00 dén 24:00)
Nhiéu chi s6 tinh toan cia AENMCS dép ting yéu cau
ctia cac quy dinh va luét lién quan dén tiéng 6n khac
nhau trén toan thé gidi tiic dugc ma rong d€ phu hgp
v6i tiéu chudn Chau A va My.

Dit liéu tiéng 6n

Hinh 1 mo6 ta mdt trong cac tram gidm sat tiéng 6n san
bay thudng xuyén. Dii liéu tiéng 6n lién quan dén san
bay dugc thu thap bdi mot loat cac tram gidm sat nhu
vay va dugc dit c6 tinh toan tai sdn bay va phu cin san
bay. Mbi diém dit tram bao gom thiét bi gidm sat tiéng
6n chit lugng nhu phong thi nghiém. Cac thanh phan
chinh tao nén méi tram gébm mot mdy phan tich tiéng
on 1, mot bo tién khuéch dai va mot microphone 2,
cam bién do thai tiét 3 cling v6i cac thiét bi nham hoan
chinh hé thdng nhu mo-dem 4 véi an-ten 5. B9 tich
nang lugng ti mit tréi bao gobm tdm thu ning lugng
mat trdi 6 v6i b chuyén d6i dién DC-DC 7 ciing v6i
dc-qui 8. Hé thdng c6 thé dugc cap nguodn tii dién ludi
v6i 6 cam dién 9 kém theo mot bd bién ddi dién AC-
DC 10. Céc ngudn dién c6 thé dugc chuyén déi qua lai
tu dong nho bo diéu khién ngudn dién 11. Cac thiét
bi do lién quan dén tiéng On, thoi tiét trong hé théng
nay dugc hiéu chudn dinh ky va chiing nhén ctia mot
phong thi nghiém dugc cong nhén doc lap.

B¢ phén tich dugc thiét 1ap d€ ghi lai mot su kién khi
mtic dp sudt am thanh (sound pressure level, SPL) dat
65dBA va van duy tri hodc cao hon muic nay trong it
nhat 8 gidy. Nhiing su kién dugc ghi lai nay sau dé
dugc dong bo vai dii liéu gidm sat dudng bay cia may
bay d€ xdc dinh xem nguén tiéng 6n 1a mot sy kién
may bay cu thé€ hay mot su kién cong dong khac.
Mtic 4m dugc ghi nhin méi % gidy hay 1 gidy tiry vao
cdu hinh hé théng do ludng va dugc diing d€ phén tich
vdi cdc cong cu phan tich tiéng 6n. Miic Am c6 thé do
theo thang A, Chay Z (A-, C-, Z-weighted). Quy trinh
do sy kién tiéng 6n khi do cling dua trén cic yéu cau
mo ta trong Tiéu chudn ISO 20906 (Hinh 2).

Dit liéu theo d6i may bay

Hé thong giam sat va kiém soét tiéng 6n 13 nguon cdp
dit liéu gidm sat dya trén nhiéu cdm bién c6 san cho
hé thong khong phin qudc gia. Ngudn cép di liéu
chia dii liéu gidm sit sé bao gém hé thong theo doi
hay con goi la hé théng gidm sat phu thudc tu dong -
phét séng ADS-B (Automatic Dependant Surveillance
Broadcast) 1a giai phap thay thé cho cach thtc theo
do6i mdy bay truyén théng dung thap kiém soat khong
luu véi dit liéu ¢6 ngudn gbc ré rang bao gdm nhung
khong giéi han: gidm sat mdy bay trén khong, duéi
mat dat, dii liéu giam sét thi cip cta thiét bi ddu cudi,
dit liéu gidm sét va phat hién bé mat san bay...Cu thé
hon nhu trén Hinh 3, v6i hé thong nay méy bay 12 1dy
vi tri clia né tii hé théng vé tinh dinh vi toan céu 13
va b thu phat ctia mdy bay tiép tuc phat vi tri va cac
dit liéu khac dén tram thu mit dit 14 dong thoi dén
cac may bay khdc xung quanh. Tram mat dit 14 ciing
truyén thong tin vé vi tri may bay dén thap kiém so4t
khong luu 15.

PHUGONG PHAP GIAM SAT TIENG ON
SAN BAY

Kién tric cia AENMCS va két n6i 16gic ctia hé thong
nay dugc xem la thiét ké hé théng ctia giai phap giam
sat tiéng on.

Kién tric hé théng

Trén Hinh 4, kién truc Hé thong gidm sat va kiém soét
tiéng 6n san bay dya trén céng nghé dién todn dam
may véi cac thanh phan chinh gém nhiéu tram giam
sat tiéng 6n 6 dinh 16. T4t ca ching dugc két néi véi
mady chu trung tim bing mot mang khong day 4G 17.
Ngoai ra, hé thong gidm sit nay con trang bi tram
gidm sat tiéng 6n di dong 18 phuc vu cho cac dgt kiém
tra tiéng On dinh ky; tram ciing dugc két néi véi hé
thong thong qua mét mang khong day 4G nhu d6i véi
tram c6 dinh.

Phin mém gidm sét tiéng 6n thuc chitla mot nén tang
phin mém 19 ctia AENMCS cung cdp tit ca cdc mo-
dun phin mém can thiét d€ quan ly di liéu. Tit ca
dugc thuc hién trén may tinh cha ¢6 nhiém vu thu
thap va xti ly di liéu 20.

Nén tdng phdn mém cua hé thong nay 1a mot cdu hinh
dya trén dam may 21 trén internet vé6i bat ky trinh
duyét web phd bién dugc st dung hién nay tai mot
URL xdc dinh. Phdn mém backend hay con goi la lap
trinh trén may cht st dung mot kénh internet 22 dé
két ndi véi cac tram gidm st tiéng On tit xa va voi
cac d6i tugng khac cung cdp thong tin lién quan nhu
radar theo doi dudng bay 23, thong tin chuyén bay 24
va diéu kién thai tiét 25; mot dich vu dit liéu web cta
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Hinh 1: Tram giam sét tiéng 6n thudng xuyén

AENMCS cung dugc cung cdp thong qua internet dé
cung cép dii liéu cho giao dién phan mém cta bén lién
quan hodc trang web ctia san bay 26.

Phan mém cta AENMCS con dugc tuy chinh hay
dugc cdu hinh nham két néi v6i cic ngudn dit liéu bén
ngoai d€ 14y thong tin theo doi radar, di liéu thoi tiét
va cac chuyén bay. N6 cting c6 c6ng cong bé thong tin
tiéng On trén Web cho cong chung 27 hoéc ti€p nhan
y kién phan dnh tif cong chung ciing qua c6ng cong
bé trén.

Truyén dit liéu
So d6 trén Hinh 5 mo ta chi tiét viéc truyén di liéu
gilia cac thanh phén trong AENMCS.

1. Trao d6i dii liéu gitia cac tram do tii xa 16 va trung
tam 20 déu theo thoi gian thuc va batch 28 (xt ly
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loat 1énh). Dii liéu thdi gian thuc (ttc la d6 6n) dugc
chuyén dén d€ cip nhit trang web cdng cdng 27 va cac
thanh phan hé thong khéc cé yéu ciu cap nhéit theo
thoi gian thuc (nhu phan mém giao dién ctia bén lién
quan 29, néu cd). Viéc truyén loat 1énh dugc quan ly
bdi méy cht 30 d€ tai di liéu (tiic 1a cac sy kién tiéng
6n) tam thoi Iuu vao cac tram ¢6 dinh 16 hay tram di
dong 18.

2. Thong tin duong bay truyén gitta phan mém va
hé thdng radar theo doi 23 dugc dua theo chuén giao
thtic Asterix thoi gian thuc; d€ xuét bao gom mot bo
thu ADS-B tich hgp vao nén tang phadn mém dé cai
thién chit lugng thoi gian thuc ctia thong tin nay. B
thu ADS-B, dugc 1ap dat tai nha ga ctia sin bay, trang
bi b¢ dinh tuyén 4G dé€ thuyc hién két néi véi ddm may
ctia hé thdng.
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Hinh 2: Nhan dang su kién tiéng 6n theo ISO 20906

3. Dii liéu cc chuyén bay truyén gitia phdn mém va
bd cung cip thong tin chuyén bay 24 dugc xac dinh
trong giai doan phén tich ban ddu. Nén tang phan
mém ctia AENMCS cung cdp céc giao dién khac nhau
dé thu thép cac dit liéu: truy cap co sé dii liéu, chuyén
tap tin FTP, glii email. Giao dién t6t hon cing dugc
thay d&i hay cap nhit tuy theo nguosi ding.

4. Dii liéu thai tiét truyén gitia phdn mém va bd cung
cdp dii liéu thoi tiét dugce dua trén viéc chuyén tép tin
FTP hang ngay. Tuy nhién, hé thong dé€ xuit bao gom
mot bo thu thoi ti€t nhiéu tham s6 dugc cai dat trong
moi tram ¢ dinh d€ thu thép thong tin chi tiét cac
diéu kién thoi tiét tai m6i tram.

5. Dii liéu cho thong tin c6ng b6 (qua website) dugc
truyén theo ché d¢ thoi gian thuc véi mot sy cham tré
t6i da la 5 phut (chdm tré nay dugc diéu chinh béi cac
quan tri hé théng).

6. Dii liéu dén giao dién ky thuit cia AENMCS (danh
cho ngudi dung ky thuét va cic quan tri vién) dugc
trao d6i ca trong thdi gian thuc va theo yéu cau.

So d6 may chu va cac kénh théng tin

So d6 mdy cht va cdc kénh thdng tin ctia may cha
dugc mo ta trén Hinh 6. Céc kénh thong thong tin
chinh 1 cc thong tin truyén dan hai chiéu tii/dén cac
tram gidm sat tiéng On tif xa 31, tii/dén diém truy cap
cong bé trén web 32, tit bo cung cép thong tin chuyén
bay 33, tii ph4n mém cac bén lién quan 34, tii may chu

dong bo thaoi gian mang 35 (Network Time Protocol
(NTP) server) va hé trg tui xa 36.

Phian mém gidm sat tiéng 6n sin sang dudi dang 1a
phin mém trén nén tang dién toan dam méy chuyén
dung dugc thuc hién trong nudc (phdn mém ting
dung AENMCS) va trén web (luu tri dit liéu mdy cha
MS SQL).

Phin mém c6 thé tuy chinh hay cdu hinh d€ dugc két
ndi § tit cd cac ddi tugng khac nhau cta hé théng
(cac tram tiéng On tli xa, hé thong bén ngoai, may chu
dong bo thoi gian NTP, radar theo doi dudng bay va
bd cung cép thdng tin chuyén bay, v.v.).

Kién truc dam may

Hinh 7 th€ hién cdu hinh dugc dé xuit stt dung trong
phén mém ting dung cia AENMCS trén nén kién tric
“dya trén ddm may”. Kién tric ctia ddm may ctia hé
théng bao gom:

1) Mot mdi trudng may tinh 40 VMWARE 37 chay
trong mot may cha vét ly.

2) Mot ting dung MS SQL Server 38 va ting dung luu
trit cac tap tin 39 co6 sin trén tng dung Microsoft
Azure Cloud 40.

3) Mot ting dung Active Directory 41 ¢6 sén trén dich
vu Microsoft Azure Cloud.

Ca nguodi sti dung va cac tram giam sat dugc két noi
béng internet dén AENMCS.

Phan mém AENMCS dugc d€ xudt cho sin bay va cé
sdn trén ddm may. Nén tang nay st dung cong cu
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Hinh 3: Nguyén ly hé théng phu thudc tu dong - phat séng (ADS-B)

(mdy tinh) 40 VMWare d€ quan ly cic ting dung ctia
AENMCS va n6 dugc luu tri trong cac may tinh cha.
Phin mém sao luu VEEAM 42 c6 san d€ sao luu di
liéu cuc b¢ trén ddm may nhu cac anh chup nhanh.
Két noi Internet 1a dam béo véi t6c do tai 1én / tai
xudng 12/12 MB (dwl/upl). Internet Explorer 14 trinh
duyét dugc st dung dé truy cép vao cac ing dung cta
AENMCS.

Nén tang Microsoft Azure Cloud chay phién ban ctia
nén tang Microsoft Windows Server 43 véi Microsoft
SQL (vé6i ban tiéu chufn nhu DBMS). 1 TB dung
lugng dia c6 sdn d€luu tri di liéu tram gidm sét (bao
gbm di liéu luu tri theo thoi gian). Nén tang nay
dam bao cac ban sao Iuu hang ngay/hang tuan va hang
théng ctia bo dii liéu hoan chinh.

Nén tang Microsoft Azure chay phién ban d€ cung cép
dich vu Active Directory dugc st dung d€ cho phép
truy cap dich vu AENMCS.

Céc ting dung quéan ly ddm méy cung cip sao luu hinh
anh ctia hé thong giam tiéng 6n (co s dii liéu, cac tép
cuc bd, v.v) 24 gid cudi cling, 7 ngay cudi cuing, 4 thi
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sdu cudi cung, 12 thang qua va méi ndm. K& hoach
sao luu nay co thé dugc thay d6i theo yéu cau. Cac
anh chup sao luu dugc bao mat theo cong nghé dam
may.

Bao mat thong tin/ dit liéu dugc dam bao béi giai phap
da cép do:

o Ma héa dii liéu: di liéu chuyén giia cdc tram
gidm sat va AENMCS dugc ma hoa bang cich
st dung mot giao thiic ddc quyén nhi phéin.

o VPN: cic tram giam sat va AENMCS dugc cau
hinh trong mét VPN SSL riéng d€ ngin chin
khong cho truy cdp di liéu chuyén qua mang
luéi cac tram gidm sat.

o Website an toan: AENMCS cung cép truy cip

thong qua két n6i HTTPS.

Cé4u hinh tudng ltia (Firewall): truy cap vao ddm

may dugc bao vé va gidi han chi cho nguoi dung
dudgc cip quyén bing cdu hinh tudng ltia cy thé.
Nhiéu quy tic c6 thé dugc dinh nghia d€ han
ché truy cip; mot trong nhiing gi6i han st dung
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Su Gy

Hinh 4: Kién tric Hé théng gidm sat va kiém soat tiéng 6n san bay dua trén dam may
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Hinh 5: So d6 truyén di liéu gilra cac thanh phan trong hé théng
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Router
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Hinh 6: So d6 may chti va céc kénh théng tin clia may cha

HE THONG GIAM SAT VA KIEM SOAT
TIENG ON SAN BAY

DAM MAY

e

L N

VMWARE rirtual environment 37
VEEAM backup 42

McAFEE antivirus

WINDOWS Server 43

DELL rack servers

NTP time syncronization

PAM MAY

38 41
DATA MICROSOFT MICROSOFT
REPOSITORY SOLSERVER ACTIVE
SERWICE 2012 DIRECTORY
MICROSOFT AZURE
§ Microsoft Azure cLoup PLATFORM Y

Hinh 7: Kién tric dam may ctia phan mém ting dung cdia hé théng
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nhiéu nhit la dia chi IP dén. Cac quy tic nay
dugc xac dinh va dp dung trong hop tic véi bo
phéan céng nghé thong tin.

o Cau hinh tudng ltia tram gidm sit: bo dinh
tuyén Internet dugc cai dit bén trong tram gidm
sat c6 kha nang tudng ltia; n6 dugc cdu hinh
dé€ ngin chan truy cap trdi phép vao di liéu ctia
tram.

o Phin mém choéng virus 44 (McAfee Viruscan
Enterprise Antivirus): Cap nhét hang ngay chay
trén ddm méy.

KET QUA VA THAO LUAN

Giai phép gidm sat tiéng On sin bay dé cap trén co thé
dugc ap dung cho céc vin dé gip phai lién quan dén
cac du 4n gidm sat tiéng 6n san bay tai Viét Nam. Giai
phap chinh cia Hé thong giam sat va ki€ém sodt tiéng
on san bay la nén tang phan mém tng dung AEN-
MCS. Nén tang phdn mém nay la mét tdp hop cac
tng dung phan mém duya trén viéc sti dung cac tiéu
chudn md, cic cong nghé dinh hudng web va giao
thic truyén thong tiéu chuén (vi du nhu XML) dé trao
déi di liéu.

Phin mém tng dung AENMCS la mét nén ting c6
khéd niang m& réng va mo-dun dugce phan phéi trong
3 16p (Hinh 8):

® Phan mém AENMCS_MM 45 la phdn mém c6 san
trén cac datalogger bén trong cic tram gidm sat ti€ng
on c6 dinh;

o Phin mém AENMCS_MAY CHU 46 chay trén méy
chit ndm tai cd s& hodc vao ddm may;

e Phin mém AENMCS_KHACH HANG 47 chay cho
ca ngudi van hanh va truy cap tii xa.

Phin mém nay c6 thé dugc dp dung d€ gidm st va
kiém soat tiéng On tai cac san bay trong lanh thé Viét
Nam cung v6i cac thiét bi, hé thdng mo ta tit Hinh 2
dén Hinh 7.

Cong cu thiét k& moi truong hang khong cta FAA,
AEDT (Aviation Environmental Design Tool) >lamoét
hé thong phdn mém md hinh héa hiéu suit may bay
trong khong gian va theo thoi gian d€ udc tinh tiéu thu
nhién liéu, khi thai, tiéng 6n, va hau qua chit lugng
khoéng khi. AEDT la mét cong cu toan dién cung cép
thong tin cho cdc bén lién quan véi FAA trén méi
cdc tdc dong moi trudng cu thé. AEDT dugce thiét ké
d€ mo hinh cdc nghién ctu don 1é khac nhau, trong
pham vi ti mét chuyén bay duy nhét tai mot san bay
dén pham vi phiic tap & cdp khu vuc, qudc gia va toan
cau. AEDT t4n dung hé thong thong tin dia ly (GIS)
va cong nghé co s6 dit liéu lién quan dé€ dat dugc kha
ndng md rong nay va cung cdp nhiéu co hoi nghién
ctiu va bdo cdo cac két qua. Cac phién ban cia AEDT

dugc st dung cha yéu bai cic san bay cho hé thong
hang khong lap ké hoach ciing nhu phan tich chinh
sach mai truong.

AENMCS tich hgp m6 hinh AEDT (ph4n mém tinh
todn) cung cip mot cdng cu d€ danh gid tic dong tiéng
on st dung ca dii liéu thuc thu dugc ti hé thong giam
sat va dit liéu cung cdp thong qua cac tinh huéng moé
phong (Hinh 9). Thong tin vé cic hoat dong chuyén
bay dugc cung cip ty dong tit AENMCS dén mo6 hinh
AEDT st dung co s6 dii liéu riéng ctia minh hodc do
ngudi diung xdc dinh, d€ tinh todn tdc dong tiéng 6n
trén mit dat. Hién thi d6 hoa ctia cic mtic do nay
dugc tich hgp trong AENMCS va hién thi trén cic ban
do chi tiét ctia cac khu vuc lan cén sin bay.

BAN DO TIENG ON

V€ mit ky thuét c6 hai cach d€ x4y dung ban do tiéng
o6n cho mot sin bay2’3’5. Céch tht nhat st dung di
liéu tit bang NPD (Noise Power Distance). Dii liéu
trong bang nay c6 dugc ti thuc nghiém cta cac nha
san xudt mdy bay6’7. Do do, tai mot sdn bay dang
xét, néu chung ta biét dugc s6 chuyén bay cit ha cinh
trong mot ngay dém va quy dao bay ctia nhiing chuyén
bay nay, két hop voi dii liéu diéu kién thoi tiét cu thé
va dia hinh x4y dyng tai sdn bay do, chung ta c6 thé
duya vao diiliéu thuc nghiém ctia nha xudt dé tinh toan
va xay dung bang d6 tiéng 6n. Tuy nhién khi nha san
xudt lam thuc nghiém chi tién hanh xét may bay theo
quy dao bay thing ly tudng. Trong thuc té thi quy dao
bay 1a cic dudng cong khong gian ba chiéu. Vivay, dé
stt dung dii liéu tit bang NPD, ching ta phai chia quy
dao bay thyc t€ thanh nhiing khoang nho d€ c6 thé
xem tliing khodng quy dao nho 1 thng. Bing cich
xdp xi nay, ching ta c6 thé 14y di liéu ti bang NPD
ctia cac nha san xuit mdy bay. két qua xay dung ban
d6 tién 6n theo cdch nay mang tinh uéc lugng.

Cach thi hai la st dung cc tram do tiéng 6n c6 dinh
va di dong dé khao sét thuc té tai diéu kién cu thé cta
san bay. Két qua do truc tiép tiéng On tai cic tram
két hgp véi thong tin vé s6 chuyén bay, quy dao cac
chuyén bay gitip ching ta xay dung ban d6 tiéng 6n
chinh xac hon. Két qua cang chinh xac khi mat do
phti cac tram do tidng1én tai nhiing vi tri ludi tinh toan
xung quanh san bay.

Giai phap nghién ctiu nay, dya trén hé thong giam sat
va kiém sodt tiéng 6n san bay (AENMCS), nham dua
ra mot phuong phép x4y dung dudng d6ng miic tiéng
6n trung binh theo ngay, theo thang hay theo nim tit
cac phép do tryc tiép & hién trudng xung quanh san
bay. Viéc tinh todn cic dudng dong miic tiéng 6n dua
trén muic 4 tiéng 6n giy ra béi moéi may bay tai moi
diém luéi dé€ tdng hop cac gid tri va ndi suy duong
dong miic tiéng 6n. Sy dong gop tiéng 6n ctia moi
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LGP AENMCS_MM 45
(Ph&n mém Tram gidm sét tiéng &n)

Noise analyzer Weather
driver station driver

Time syncronization | Wachdog
driver deam on

Data

HE THONG GIAM SAT VA KIEM SOAT
TIENG ON SAN BAY
KIEN TRUC PHAN MEM

Noise Event recognition deamon

deamon manager

Live data and NMT
remote contral

Time history
andyzer

Hinh 8: Cac I6p chinh clia phan mém AENMCS trong hé théng
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mady bay tai méi diém luéi sé dugc do thay vi stt dung
thong tin tit NPD nhu cac phdm mém ndi suy khac.

KET LUAN

Hé théng gidm sat tiéng 6n d€ xudt viéc st dung di
liéu radar va thong tin chuyén bay d€ ty dong hoa viéc
danh gia sy dong gop cuia tiéng 6n do van chuyén hang
khong xung quanh khu vuc san bay. Nho vay hé thong
c6 th€ hoat ddng thudng xuyén theo yéu ciu khai thac
thudng xuyén cta sin bay.

Giai phép ap dung dugc dé xudt dya trén cac nguyén
tac va cling 1a cac uu diém sau:

o Khd ndng md rong: kién tric phén cing va phin
mém dugc d€ xudt khong co gisi han vé miic d¢ mé
rong; do dua trén mot nén tang cé kha ning ma rong
nén no c6 thé ting thém sé san bay, s6 tram gidm sét
tiéng On, s6 ngudi st dung, hd so ngudi dung, chtic
ndng phdn mém, v.v. Khong c6 gidi han vé s6 lugng
cdc tram giam sat, hé thong c6 thé quan Iy cung luc tat
ca cac tram.

e Khd ndng sdn sang: kién tric phén cling va phan
mém dé xudt cé mic do tin cdy cao nhd vao tip hgp
cdc chiic nang sao luu d€ ddm bao miic d6 san sang
cao ctia hé thong va di liéu.

® Khd nang riéng tu va an ninh: ca hai déu dugc dam
bdo véi phan cling va nén tang phin mém.

o Bao mit: dii liéu dugc ma hoa dé chdng lai hoat
dong gian lan; di liéu dugc luu trit va duy tri
trong cd s di liéu va khong duge cong bs hodc
truyén cho céc t6 chiic bén ngoai.

o Antoan: cic quy tac toan ven va mdi lién két di
liéu dugc cép bsi phan mém NMT; bao vé di
liéu dugc thyc hién d€ tranh thiéu di liéu hodc
dit liéu bi hong bén trong hé thong.

o Dést dung: cdc chiic ning thao tac "dé sti dung”
dugc thyc hién d€ giai quyét cac vin dé, gitp hoc
tap dé dang viéc stt dung hé théng va cic buée
thao tac.

o Cac ddc tinh ky thuét ctia hé thong giam sat tiéng 6n
theo dé xuét cin dap Ging cic muc tiéu sau:

1. D¢ tin cay va tinh kha dung cia NMT 16n hon
98% (hang thing)

2. D¢ tin cay va tinh kha dung ctia phdn mém lén
hon 99% (hang thang)

3. Do chinh xac 16n hon 98%

4. Thoi gian s6ng ctia thiét bi 16n hon 50 000 gis

5. Nhiing tinh ning dugc céng b trong cac gidy
chiing nhan béi nha san xudt thiét bi.

LO1 CAM ON

Két qua nghién ctiu nay dugc thuc hién trong khuon
khd hgp téc gitia Trudng Dai hoc Bach Khoa - Dai hoc
Qudc Gia Tp.HCM va Cong ty C6 phan TemRadar vé
gidm sat tiéng On sin bay.

DANH MUC TU VIET TAT

AENMCS: Airport Enviromental Noise Monitoring
and Control System

AEDT: Aviation Environmental Design Tool

Lgen: Level for day/evening/night

L4.4: Equivalent level for aeronautical noise level A
weighted

ADS-B: Automatic Dependant Surveillance Broad-
cast

ICAOQ: International Civil Aviation Organization
ECAC: European Civil Aviation Conference

FAA: Federal Aviation Administration

NPD: Noise Power Distance

XUNG POT LOI iCH

Nhom tc gid cam doan rang khong c6 bat ky xung
dot lgi ich nao trong cong bd bai bao.

PONG GOP CUA CACTACGIA

Lé binh Tuan tham gia vao viéc dua ra y tuéng nghién
ctiu, thu thép dit liéu tu cac tdc gia va viét ban thao.
Tran Tién Anh tham gia viéc néu cac phuong phép lap
ban d6 tiéng 6n, cic tiéu chudn danh gid tiéng 6n san
bay.

Nguyén Hai da dong gop giai thich thuat ngd, so d6
khéi va kiém tra lai bai viét.
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On the airport environmental noise monitoring and control system

Tuan Le Dinh"?", Tien Anh Tran"2, Hai Nguyen'~2

O =40
ABSTRACT
1 Most major airports use permanent noise and operations monitoring systems to reduce the noise
AT of flight operations in the surrounding c ommunity. This paper aims at a technical proposal for a
Use your smartphone to scan this permanent environmental noise monitoring and control system to provide solutions to reduce the
QR code and download this article noise of flying activities for communities around the airport. Airport noise monitoring is often used

to evaluate noise abatement programs and to improve the aircraft's take-off / landing procedures,
to minimize the impact of aircraft noise based on altitude, flight path and time of day. Noise mon-
itoring is usually linked to the tracking radar to determine which aircraft is in particular when the
noise limit is exceeded and thus provides immediate operational requirements to meet. The air-
port noise enviromental monitoring and control system is often structured with fixed permanent
noise monitoring stations, mobile noise monitoring stations, multi-parameter wheather stations,
radar tracks and flights information to automatically evaluate the noise impact due to operation
of aircrafts in the surrounds of airport, near and on residential areas. The entire system is operated
by a software platform proposed as a cloud configuration available on the i nternet. The platform
provides all the modules required to manage data such as noise and flight information monitoring
and control, live data, reports, noise and flight information in public disclosure, complaints man-
agement, alarms and warnings, etc.
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	Dữ Liệu Đo Đạc
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