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TOM TAT

Day la bai viét nghién cliu va phat trién hé théng moé phong qué trinh diéu hanh bay dién ra tai san
bay trong khuon khé dé tai nghién ctu khoa hoc cdp Bo. Hé théng mé phong diéu khién khéng
luu da trd nén quen thudc véi cac nudce phat trién. Hon nira hién tai & Viet Nam, nhu cau vé hé
théng kiém sodt khéng luu ngay cang Ién do sy bung nd clia nganh hang khéng dan dung noi
chung va clia céc nha cung cép dich vu dan dudng ndi riéng. Tuy nhién chua cé mét nghién cliu
hay mot don vi nao tai Vit Nam xay dung hé thong nay. Cac Cong ty quan ly bay mién Bac va
quan ly bay mién Nam déu mua cac hé théng mé phdng kiém soét tai san vai chi phi rdt cao tir cac
coéNng ty, tap doan nghién ctu vé hang khéng clia nudc ngoai. Nhiéu cong ty khac cling co nhu
cau vé hé théng nay, k€ ca cac don vi quan doi. Nhu cau nay da thic ddy nhém nghién clu tim
ki€m gidi phap dé xay dung hé théng moé phong kiém soat khéng luu phu hop véi nhu cau dao
tao trong nudc. Duya trén cac phan mém md phong ma nguén md riéng 1é véi mot sé tinh nang
€d ban, nhom nghién clu da xay dung thanh cong hé théng mé phdng kiém soét khong luu tai
san két hop tai tao khung canh 3D tryc quan sinh dong Ung dung trong dao tao huan luyén kiém
soat vien khong luu. Hién hé théng nay dang dugc dp dung dao tao quan ly hoat déng bay tai Hoc
vién hang khéng Viét Nam.

Turkhoa: DO hoa 3D, kiém soat khong luu, kiém soét tai san, ma nguén md, phan mém maé phang

GIGI THIEU

Déi v6i mdi quéc gia, nganh hang khong ludén dong
mot vai tro quan trong, khong chila mét phuong thtic
van chuyén hang khéch, hang héa don thuén, ma con
la ciu noéi véi cac nudc xung quanh, quang ba hinh
anh d4t nudc con ngudi. Trong nhiing ndm gan day,
cling v6i sy phat trién manh mé ctia cong nghé, khoa
hoc ky thuat, nhu cdu sti dung cac dich vu hang khong
tang lén dédng ké trong moi linh vyc: vin chuyén hanh
khéch, hang héa, hanh ly...1am gia ting ap luc d6i véi
nhiting nha cung cdp dich vy hang khong. D€ dap ting
dugc nhu ciu d6 ngoai viéc phai ning cao trang thiét
bi mdy moc, cai tién quy trinh, cdp nhatkién thiic mdi,
thi mot trong nhiing vén dé quan trong khong thé bo
qua d6 la dao tao dugc doi ngli ngudn nhan luc co
chuyén mén, cé trach nhiém va chiu dugc ap luc cong
viéc.

Hang khong la mét nganh ddc thu, véi tinh chit nghé
nghiép ddc biét, trach nhiém 16n, chi mot sai s6t nho
ciing c6 thé anh hudng dén toan bo hanh khach va phi
hanh doan trén chuyén bay. Thé nén yéu t6 an toan
luén dugc déc biét xem trong trong qud trinh dao tao.
Tuy nhién, d€ ddm bao céc tiéu chi an toan cho chuyén
bay thi cdc nhan vién hang khong phai dugc tiép xuc
v6i thuc té, lam quen véi trang thiét bi may moc, tap

xt ly tinh huong trong phong mé phdng (simulator —
SIM) trong qua trinh dao tao. Nhung khong phai co
s¢ dao tao nao cing du kinh phi dé€ 1ap dit hé thong
SIM m6 phong thuc té€, phan vi chi phi 16n, phan vi
khong du nhan lyc c6 trinh do cao d€ stia chira, béo
tri, ndng cdp hé théng sao cho phithgp véi thuc té thay
d6i tiing ngay ctia nganh hang khong. Ngoai nhiing
hé théng SIM lién quan dén dao tao phi cong — ngudi
chiu trach nhiém chinh cho an toan ctia chuyén bay,
thi mot trong nhiing SIM khong kém phén quan trong
va c6 chi phi dau tu l6n d6 1a SIM mo6 phong diéu hanh
khong luu danh cho kiém sodt vién khong luu.

Trén thuc té, tai Viét Nam viéc dao tao kiém sodt vién
khong luu con rdt han ché. Vi la nganh nghé dic thu
nén hién nay chi c6 hai don vi truc tiép dao tao, d6 1a
Hoc vién Hang khong Viét Nam va Trung tdm dao tao
huén luyén ctia Téng cong ty quan ly bay Viét Nam.
boi v6i doanh nghiép 1a Téng cong ty quan ly bay
Viét Nam vi nhu cu sti dung ngu6n nhén lyc tai ché,
phéi hudn luyén thuong xuyén (huin luyén nang dinh,
huén luyén dinh ky, hudn luyén nang cao) nén cic don
vinay d4u tu nhép toan bo trang thiét bi (phan cting va
phin mém) ctia nudc ngoai, vi du minh hoa Hinh 1.
Tuy nhién gia thanh ctia cdc hé thong nay thuong rat
cao, va chi cac don vi 16n nhu cong ty quan ly bay
mién Bic va mién Nam dugc trang bi hé thong nay.

Trich dan bai bao nay: Thuan LV, Hién H TV, Vuong P M. Xay dung hé th6ng mé phéng kiém soat
khéng luu tai san phuc vu trong dao tao huan luyén. Sci. Tech. Dev. J. - Eng. Tech.; 3(S12):51158-S1175.
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Hinh 1: Phong SIM kiém soét tai san - cong ty Quan ly bay mién Nam

Viéc dao tao kiém soat vién khong luu tai Hoc vién
Hang khong Viét Nam con rdt han ché. Hé thong thiét
bi hién c6 la hé thong ScanSim dau tu nam 2000 trong
khuon khé du an ODA, vé6i téng kinh phi ddu tu gin
2 triéu USD. Tuy nhién hién nay cong nghé nay da
hoan toan lac hau va khong st dung dugc niia do cac
hong héc vé phin cling va phan mém. Nam 2010, tac
gid Luu Trung1 da thuc hién dé tai nghién ctiu khoa
hoc cép Bo nham khic phuc nhiing hong héc nay. Tuy
nhién hiéu qua mang lai khong 16n va hé théng khong
thé phuc vu nhu ciu dao tao ctia Hoc Vién. Néu lam
mdi lai hé théng ScanSim thi dy tru kinh phi cling
gin bing s6 tién diu tu ban d4u (gin 2 triéu USD).
Do d6, viéc nghién ctiu xay dung phdt trién hé théng
md phong méi phtt hgp véi nhu cau dao tao ciing nhu
ngudn kinh phi han hep 13 nhu cdu cép bach.

PHUONG PHAP NGHIEN CUU

Nhém nghién ctiu tién hanh nghién ctiu, gidi ma cong
nghé, xay dung moé hinh hé théng kiém soat khong
luu tai san bay theo cong nghé 3D dung cho dao tao
kiém soat vién khong luu tai Hoc vién Hang khong
Viét Nam. Mo hinh giai phdp dugc x4y dung dya trén
san bay Tan Son Nhdt, thuc hién nhdm muc dich cung
cdp gidi phap dao tao thuc hanh kiém sodt tai sdn cho
hoc sinh - sinh vién, tao co hdi tiép cin v6i mo hinh
diéu khién khong luu va mo6 hinh mé phong bay thuc
té tai san bay Tan Son Nhdt, nang cao nang luc dao tao
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ki€m soat vién khong Iuu cho Hoc vién Hang khong
Viét Nam néi riéng va cho Viét Nam noéi chung, cai
thién ky ning kiém sodt tau bay cho hoc vién tit d6
md ra nhiéu co hoi viéc lam sau khi t6t nghiép cho
hoc vién.

Mot hé thdng kiém soédt khong luu (ATC) tai san co
ban dugc minh hoa trén Hinh 2 bao gom cac thanh
phan co ban: m6 dun mé phong quan ly khong luu,
mo6 dun mo phong d6 hoa, phdn mém quan ly chung.
Toan b hé thong dugc két n6i thong qua mang nodi
bo LAN. M6 dun mo6 phdng quan ly khong luu sé thuc
hién vai trdo mé phéng cac tinh huéng quan ly khong
luu gid dinh nhu cét ha canh, lai dit hay lin trén san
d6... M6 dun mo phong d6 hoa sé thé hién cic khung
canh san bay, tau bay va su van hanh ctia cac déi tugng
dé minh hoa céc tinh hudng gid dinh. M6 dun nay
thuong bao gdm mot hé thdng gom nhiéu mdy tinh
cu hinh cao va mdy chiéu d¢ phén gidi cao dé dam
bao sy hién thi va hoat dong tron tru ctia cdc d6i tugng
va tinh huéng. Phan mém quan Iy chung c6 vai tro két
noi thong tin gitia hai mé dun d€ dam bao dong bo vé
mdt cd s§ dii liéu va thong tin lién két. Dya trén cau
hinh chung nay, nhém tac gia sé xay dung hé thong
ATC phuc vu dao tao huén luyén.

Qua trinh nghién ctiu xay dung hé thong mé phong
kiém soat khong luu tai san sé dugc thuc hién 1an lugt
qua cic budc: xay dung phin mém md phong kiém
soat khong luu, xay dyng phan mém md phong bay,
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Hinh 2: C4u hinh co ban ctia hé thdng mé phéng ATC?

két n6i hé théng va xay dung trang thiét bi phén cling,
lap dat va thtt nghiém. Céc budc tién hanh sé dugc
trinh bay 1an lugt trong cdc phén tiép theo ctia bai bao.

XAY DUNG MO BUN MO PHONG
THAP DIEU KHIEN KHONG LUU

Kiém sodt tai thédp diéu khién bao gdbm cic hoat dong
va quy trinh d€ kiém soat chuyén dong cta bét ky
phuong tién nao (vat thé trén mét dat va vat thé bay)
trong ranh gi6i sdn bay. Ranh gidi nay thudng dugc
dinh nghia 13 mot khéi lugng khong phén véi ban
kinh 2-30 ddm va chiéu cao 1.500 dén 2.000 bo tap
trung tai san bay. Thép diéu khién la noi cao nhit
trong sin bay va thudng cé ctia s6 bao phu toan canh
360 xung quanh thap. Céc tdc vu dugc thuc hién bdi
diéu khién ATC c6 thé dugc phan loai lai dya trén cac
dic diém cta chung nhu dugc minh hoa trong Hinh
3. Cac tac vu nay dugc chia thanh 3 loai: dudng dai,
tiép cén (APP) va tai san.

Trong khuon khé bai bdo, nhom tac gia sé tip trung
x4y dyng phat trién mo6 dun ATC phuc vu diéu khién
khong luu tai san. Qua trinh phan tich thiét ké mo
dun diéu khién tai san sé dua trén cac yéu cau va quy
tdc chung cta kiém soat khong luu. Do d6 viéc tim
hiéu ding cdc yéu cdu va quy tic nay sé ddm bao mé
dun dugc phat trién dung hudng va day du cac tinh

nang.

Céc tac vy chinh cta diéu khién khong luu tai sdn bao
gom: lién lac vé6i tau bay, chi dinlan, cdt canh, ha cinh
va chuyén giao tau bay cho co quan kiém soat tiép can.
Moéi tac vy doi hoi kiém soat vién phai ndm dugc cic
thong tin, quy tic chung cho tiing loai tau bay ciing
nhu dic diém cta san bay. Do d6, trong qud trinh
huén luyén, hoc vién quan ly khong luu phai dugc dao
tao va thuc hanh ddy du cac tiéu chi d6i véi tiing tac
vu.

D61 véi tau bay khéi hanh, hoc vién sé thuc hanh theo
cac noi dung sau:

- Thiét 14p lién lac véi tau bay;

- Cép chi thi cho tau bay lan;

- Phén cach cac tau bay khéi hanh;

- Phén céch tau bay véi cdc phuong tién khac;

- Cép huan Iénh cho tau bay cit canh;

- Theo déi dién tién ctia tau bay & ghi bang phi dién;
- Thong béo tin tic khong luu;

- Chuyén giao kiém soat tau bay cho APP.

- St dung thuat ngi phu hop.

Trong bai thuc hanh nay, hoc vién cén luu y cic quy
dinh vé dudng cét ha canh 4p dung cho tiing loai tau
bay d€ ra dung chi dan. Trong qud trinh tau bay di
chuyén ra dudng bing, cic quy dinh vé dudng lan
danh cho tling loai tau bay ciing phai dugc chu y va
thuc hién theo ding quy dinh.
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Hinh 3: C4c trudng hop khéac nhau ctia ATC3

Déi véi tau bay ha canh, hoc vién sé thuc hanh theo
cac noi dung sau:

- Nhén chuyén giao kiém so4t tit APP;

- Thiét 14p lién lac véi tau bay;

- Thong bao diéu kién ha cinh, duong cit ha canh
(CHC);

- Thong béo tin tic lién quan;

- Phén céch gifta cac tau bay dén;

- Cép hudn Iénh cho tau bay ha canh;

- Cdp hudn lénh cho tau bay rdi dudng CHC, vé sn
d6;

- Theo d6i dién tién ctia tau bay & ghi bang phi dién;
Trong bai thuc hanh nay, hoc vién can luu y cdc quy
dinh vé dudng cat ha canh, cing nhu quy dinh vé tai
trong ctia tiing vi tri d6 dé dua ra chilénh pht hgp.
Dua trén céc tiéu chi huén luyén diéu khién khong
luu, nhém téc gia sé phan tich va xy dung mé dun
diéu khién khong luu tai sin. Xu hudng phat trién
chung ctia cac phdn mém ATC phi thuong mai la phat
trién va cai tién dua trén cic phdn mém ma ngudn mé.
Nhim tan dung nhiing thanh tyu ma cong dong ma
ngudn mé da dat dugc, nhom nghién ctu tim hiéu
va nhan thy c6 mét s6 phidn mém nhu OpenScope?,
OpenRadar®, ATC-pie®. Ca ba phan mém ma nguén
md nay déu thuc hién t6t cic mo6 phong cat ha canh va
qua trinh tiép can ctia tau bay. Tuy nhién phan mém
OpenScope khong hé trg mo6 phong kiém soat mit dat
ciing nhu viéc m& rong co s6 di liéu cho sin bay bi
han ché. Do d6 phian mém nay khong déap ting dugc
céc tiéu chi co ban ma nhém nghién ciu dang tim
kiém. Hai phidn mém OpenRadar va ATC-pie cung
cdp nhiéu tinh nang hon va dap tng gan nhu day du
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cdc tdc vu mong mudn nhu cit ha cinh, di chuyén
trén sdn d6. Ngoai ra mét tinh nang quan trong dugc
nhém téc gia chu y1a kha ning md rong két néi véi cac
phidn mém mo phong bay. Ca hai phdn mém nay déu
c6 thé két n6i véi phan mém FlightGear” - phin mém
mo phong bay ma ngudén mo. Tuy nhién cach két néi
va hién thi khung canh ctia hai phdn mém c6 su khac
biét rd rét. OpenRadar chi két ndi v6i FlightGear dé
thé hién khung canh 3D ngoai ctia s6 tau bay trong khi
ATC-pie cho phép quan sat khung canh 3D tii nhiéu
goc nhin khéc nhau va quan trong nhat 1a khung canh
3D nhin ti dai chi huy. Mét tinh ndng quan trong néi
bat khac ctia ATC-pie d6 1a phién lam viéc dang gido
vién - hoc vién. Phién lam viéc nay dap ting nhu cau
day va thuc hanh trong qua trinh dao tao huén luyén.
V6i nhiing tinh ning quan trong d6, nhom tac gia lua
chon phdn mém ATC-pie d€ tiép tuc khai thic va phat
trién.

Phin mém ATC-pie dugc phat trién dya trén ngon
ngii 14p trinh Python ® cho phin 16i md phong két hgp
v6i trinh d6 hoa Qt° cho phén giao dién ngudi dung.
Ngon ngii lap trinh Python la mét trong nhiing ngén
ngti 1ap trinh hién dai phd bién nhat hién nay v6i kha
nang mé rong va két hgp véi nhiéu ngoén ngi 1ap trinh
t tinh todn s, 1ap trinh web t6i nhiing linh vic méi
nhu tri tué nhan tao hay méy hoc. Phién lam viéc tOng
thé cia ATC-pie dugc m6 ta trong Hinh 4. Phién lam
viéc dugc quan ly chung bai tdc vu “Session Manager”.
Tac vu nay quén ly 4 kiéu phién lam viéc chinh gom:
solo, FlightgearMP, teacher session va student session.
Trong khuon khé cta bai bdo, nhém nghién ctiu tép
trung vao phién lam viéc gido vién - hoc vién. Chtc
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ndng chinh ctia hai phién lam viéc nay dugc mo ta
trong Bang 1. Cac chic nang nay dugc cu thé hoa
trong chuong trinh va thé hién qua cac thudc tinh va
tac vy, nhu mé ta trong Hinh 5.

Trong qud trinh phat trién phan mém, nhém nghién
ctu tham khéo y kién déng gép ciing nhu tham quan
phong SIM ctia cong ty quan ly bay mién Nam va nhan
thay mot tinh ndng quan trong clia phan mém dao tao
huén luyén d6 la danh sich tinh hudéng dugc chuén
bi sdn. V6i tinh nidng nay, gido vién c6 thé soan sén
nhiéu tinh huéng mé phong khac nhau, luu lai va st
dung chung cho cdc bu6i thyc hanh khdc nhau. Do
d6, nhém nghién ctiu va phat trién thém tinh ning
nay cho phdn mém hién co.

Tinh nang bai thuc hanh chuin bi truéc dugc phat
trién dya trén danh muc mau cac bai thyc hanh dang
dugc dao tao tai khoa Khong luu ctia Hoc vién Hang
khong. Sau khi xem xét cac yéu t6 va chuén hoa dit
liéu, nhom tac gia xay dung dugc bang dii liéu cac tinh
huéng mé phong dugc minh hoa trong Bang 2.
Trong phién ban hién c6, két néi 1-1 trong phién gido
vién - hoc vién hoan toan khong dap ting dugc nhu
cu thyc hanh theo nhém ctia céc 16p quan ly khong
luu. Do d6, nhém nghién ctiu tiép tuc cai tién tinh
nang va mé rong kha nang két n6i cho mé dun mo
phong khong luu. Sau khi mé rong két néi, nhiéu sinh
vién c6 thé két ndi vao cling mét phién thyc hanh cta
gido vién va thuc hién luin phién cac chi 1énh diéu
khién khong luu theo su huéng dan truc tiép cta gido
vién. So d6 két ndi st dung mang LAN cho phién gido
vién - hoc vién dugc minh hoa trén Hinh 6.

Trong phién thuc hanh teacher-student nguyén goc,
sinh vién chi c6 thé€ quan sit gido vién thyc hién viécra
chilénh va diéu khién céc tau bay ma khong thé tham
gia vao qud trinh diéu khién khong luu. D€ ting cic
hoat dong tuong tac cta sinh vién ngay trong phién
thuc hanh, tic gia tiép tuc phat trién thém tinh ning
mdi, cho phép sinh vién tham gia vao qud trinh diéu
khién khong luu. Cac téc vu sinh vién c6 thé thyc hién
dé diéu khién tau bay dugc mo ta trén Hinh 7.

Nhu véy v6i nhiing cai tién da thuyc hién, phién ban
méi cia md dun quin ly khong luu cé thé dép tng
dugc cac nhu cdu co ban ctia phuc vu dao tao quan ly
khong luu tai san. M6 dun dam bao dugc cac yéu ciu
vé€ mat tiéu chi ciing nhu quy md huén luyén. Hinh 8
thé hién giao dién khéi dong ctia mdé dun moé phong
kiém soat khong luu.

XAY DUNG PHAN MEM MO PHONG
BAY

Phin mém mo phong bay giup cho phi cong c6 thé
quan sat dugc khu vuc xung quanh san bay va bén

trong buodng lai thong qua cac ché do diéu chinh tu
bén trong budng ldi. Phan mém md phong bay co
ba vai tro: dao tao phi hanh doan, mé6 phong hiéu
sudt tau bay, moi trudng va mé phong ngudsi hudng
dan. Phan mém mo phong bay da giam déng ké thoi
gian, chi phi va rti ro lién quan dén sy phat trién cta
hé thong phuong tién bay. So d6 chiic nang ctia mot
phin mém mo phong bay dugc mo ta trong Hinh 9.
Nhéim tan dung sy két ndi sén co gitta mé dun kiém
soat khong luu va phadn mém md phong bay Flight-
Gear, nhém tac gia sé tiép tuc khai thac va phat trién
phin mém nay, bd sung thém céc tinh ning hoic co
sG dit liéu can thiét.

DPugc thanh 14p vao ndm 1997, FlightGear dugc phat
trién béi mot nhom tinh nguyén vién trén toan thé
gi6i, dugc két hgp bsi moét tham vong chung dé tao
ra trinh moé phong chuyén bay thuc t€ nhit c6 thé st
dung, stia d6i va phan phéi mién phi. FlightGear dugc
sti dung trén toan thé gidi béi nhiing ngudi dam mé
moO phong chuyén bay trén méy tinh d€ ban, d€ nghién
ctiu trong cac truong dai hoc va cho cic trién lam
tuong tac trong bao tang. V& mat lap trinh, Flight-
Gear dugc phit trién dya trén nhi€u nén tang ngon
ngti lap trinh khdc nhau. Hinh énh téng hgp vé ciu
truc cdc ngdn ngii 14p trinh dugc stt dung trong Flight-
Gear dugc minh hoa trén Hinh 10.

Ngoai cac ngdn ngii 14p trinh k€ trén, FlightGear con
stf dung tap thu vién riéng Nasal ! d€ xii Iy cac thudc
tinh bén trong phdn mém. Trong FlightGear, Nasal
hé trg doc va ghi cdc thuc tinh bén trong, truy cap
dii liéu ndi bo thong qua cac chiic naing md rong, tao
cac hop thoai giao dién nguoi dung va nhiéu hon thé
niia. Day dugc coila mot trong nhiing gia tri c6t 16i va
dugc st dung trong hau hét cac tac vu cua FlightGear.
Trong khuon khé ctia hé thng mé phong ATC, nhom
nghién ctiu tép trung chl yéu khai thac tinh ning
mo phong khung canh 3D ctia phdn mém FlightGear.
Tinh ning nay sé dugc st dung d€ mé phong khung
canh 360 tai san bay Tan Son Nhit cing nhu md
phong mé hinh 3D ctia cac tau bay ciing nhu cac trang
thiét bi c6 trong san bay.

Viéc cip nhét dit liéu sé duge bt dau véi so d6 2D caa
san bay Tan Son Nhét. Trong budc nay, nhém nghién
ctiu stt dung di liéu ctia sdn bay Tan Son Nhat dugc
xudt ban thang 2 nam 2019, nhu dugc minh hoa trong
Hinh 11. Tai théi diém nay, cic bén d6 tu 71 dén 88
bat dau duoc dua vao khai thac.

Dua trén ban do thuc té€ nay, nhom nghién ctiu sé
dung cdc ban d6 2D va ban d6 3D duing cho ca mo
dun mo phong khong luu va mé dun moé phong bay.
Viéc dung céc ban d6 2D va ban d6 khung canh 3D
sé dugc thuc hién trén cdc phdn mém WorldEditor
(WED) 13, AC3D 4,

Si162



Tap chi Phdt trién Khoa hoc va Céng nghé - Ki thudt va Céng nghé, 3(512):51158-S1175

Bang 1: Cac tac vu chinh trong cac phién lam viéc

Phién gido vién

Gido vién khoi tao phién lam viéc va lua chon ché d6 lam viéc

Gido vién tao tling tinh hudng gia dinh va ra dua ra chi lénh truc ti€p cho tau bay

Duy nhét mét sinh vién két néi vao phién

Gido vién lam mau va sinh vién theo déi

Gido vién thay déi cic diéu kién ngoai canh

Phién hoc vién

két néi vao phién lam viéc ctia gido vién qua mang noi bo

theo d6i qua trinh diéu khién khong luu cta gido vién
khong thé dua ra chi 1énh cho tau bay

Session Manager

Y

Y
' FlightGearMP ' i'

i’ ( Student ) (Teacher)

(oero) (oo.cm)

]

Tower View

\
v

¥

¥ v

(.ﬂlrport) (Aircraf‘t) (Enw’ronment) ( Enstruction)

| v

\ \

FlightGear

(]
®

Hinh 4: So d6 cdu tric cac phién lam viéc trén ATC-pie

Hinh 12 thé hién ban d6 san bay Tan Son Nhit dugc
dung lai trén phan mém WED véi ddy du cac thanh
phén va thudc tinh. Céc vi tri d6 méi duge cap nhét
cung v6i quy dinh vé chuing loai tau bay dugc phép dé
tai tling vi tri (A, B, C, D, E va F). Cac dudng lan ctia
san bay cuing v6i hudng di chuyén dugc phép ciing
dugc thé hién dy du trén ban d6 nay.

Sau khi c6 dugc ban d6 2D, nhom nghién ctu sé
tiép tuc dung cac mo6 hinh 3D cta cic cong trinh
xdy dung c6 trong sdn bay nhu dai chi huy, ga hanh
khéch, 6ng dan hanh khach, cac xudng bao dudng,
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kho hang héa. Qua trinh dung dugc thuc hién trén
phan mém AC3D. Mot s6 cong trinh dugc minh hoa
trong Hinh 13.

Mot phan khong thé thiéu duge trong khung cinh
3D chinh la cac tau bay. M6 hinh cac tau bay cling
dugc dung trén phdn mém AC3D dua vao di liéu tu
céc hing san xudt tau bay Cessna '°, Airbus %17, Boe-
ing18-20,

Tén cac hang hang khéng va mau son cta tiing hang
ciing dugc dua vao co s& dit liéu d€ ting hiéu qua
thé€ hién cdc mo6 hinh tau bay nhu minh hoa trong
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Bang 2: Bang tinh huéng thuc hanh soan sn

TIME TYPE Callsign Type of Stand/
aircraft Rules
14:51 ARV VEC302 B772/M VEFR
14:52 DPT FCATC B772/L 3/VFR
14:54 DPT FCAT2 B772/L 5/VFR
14:55 DPT HVN108 AT72/M 5/IFR
14:56 ARV HVNI181 B701/M VER
14:57 DPT VHAGL B701/M 3/VFR
14:58 ARV QS-251 AN26/M VFR
14:59 DPT THA681 A332/H 6/IFR
14:30 ARV VEC401 B201/M VER
14:31 DPT ANA932 B772/H 7/TFR

From/ To  STATUS Position Alt.
(ft)

VDPP AIRBORNE 10NW 3000

VVCR READY

VVCR READY

VVPQ TAXIING

VVDL AIRBORNE 10NE 3000

VVPK TAXIING

VVCS AIRBORN 10S 3000

VTBS TAXIING

VVPQ AIRBORNE 10SW 3000

RJAA READY

Hinh 14. Viéc xay dung co s& di liéu nay dugc thuc
hién riéng 1é cho tiing hang va ting loai tau bay cé
kich ¢& khac nhau.

THIET KE PHAN CUNG VA KET NOI
HE THONG

Nhu da trinh bay trong cac phén trudc, viéc bd tri cac
trang thiét bi phan cting nhim két hgp 02 m6 phong
14 mo phong kiém soat khong luu (tai vi tri ATC) va
mo phong bay (tai vi tri ctia phi cong) d€ phuc vu cho
cong viéc chinh la dao tao kiém soat vién khong luu.
Viéc két ndi cac thiét bi sé dugc xay dung dua trén so
do trén Hinh 2 théng qua mang LAN. Véi kha ning
tich hgp va md rong cao, phan mém FlightGear cho
phép két hgp nhiéu may tinh vao mét may chu dé xu
ly hé thong may tinh d6 hoa va may chiéu. Nhu vay
gbéc nhin toan canh 360 13 hoan toan c6 thé thyc hién
dugc. Tuy nhién trong khudn khé nghién ctiu, nhém
tac gid bi giéi han vé mat trang thiét bi phan ctng.
Do dé, nhém nghién ctiu can thuc hién thém nhiing
chinh stia d€ tin dung t6i da nguén lyc phan mém va
giéi han phan cting. C4u hinh t6i uu dugc nhom tac
gid lya chon dugc minh hoa trén Hinh 15.

Vi tri Observator: may cha ¢6 cdu hinh cao, card
d6 hoa manh dé€ c6 thé trich xuét cdc khung hinh,
canh quan phtic tap (san bay, dudng bing, duong
lin, san d6, cac thong tin s6 liéu hién thi trén san
bay nhu s6 vi tri bén dd, tén dudng bang vv...) véi
d0 sic nét va tai hién chi tiét cao ma khong bi rung
lac hodc ¢ do tré, ngoai ra card d6 hoa cin co tdi
thiéu 05 ngd ra d€ truyén dan tin hiéu dén cdc thiét
bi khac. Trén may cht d6 hoa sé dugc cai dit dong
thoi phan mém FlightGear va ATC-VAA. Gido vién sé
khai dong phién thuc hanh gido vién, quan Iy phién

thuc hanh va 6 thé can thiép thém bét cac tinh hudng
thuc hanh ciing nhu thay d6i cdc hiéu ting vé thoi gian
va thoi tiét dong thai thuc hién két néi gitta moé dun
mo6 phong khong luu va Flightgear théng qua chiic
nang “Tower view”.

Hinh anh d6 hoa 3D dugc xudt ra trén ba khung hinh
tuong ting v6i ba man chiéu phing xép gip khuc sé tai
tao khung canh san bay véi goc bao quat 150°. Viéc
trich xudt hinh anh trén ba khung hinh dugc thuc
hién théng qua chinh stta tép tin camera-view.xml

trong thu muc di liéu cta FlightGear21.

Noi dung
cta tép tin nay dugc minh hoa trong Hinh 16. Chi
tiét vé cach thiét lap tén tép tin nay dugc trinh bay
trong tai liéu huéng dan stt dung cia nhém nghién
ctiu??. Hinh anh trén ba man hinh tai cic diém giao
sé bi tring lap hodc bi léch khung hinh. Pékhic phuc
nhugc diém nay, nhém nghién citu stt dung cong
nghé “warp & blend ” - dugc phat trién béi NVIDIA
tich hgp sdn trén card d6 hoa Geforce quadro P4000.
Va day ctng la Iy do nhom téc gia lya chon card d6
hoa nay dé1ap dit trén mday chu d6 hoa.

Vi tri ATC, Pilot: cidc may tinh cé cdu hinh cao dugc
ndi mang v6i mdy cht Observator va cac thiét bi khac.
Tai cdc vi tri nay, hoc vién sé khéi dong cac phién thuc
hanh sinh vién va két néi vao phién lam viéc gido vién
chay trén mady cha.

Céc thiét bi khac: bao gom cac thiét bi ho trg khac
nhu hé thong day dién, day vién thong, cac thiét bi bo
dam, dién thoai, den chiéu sang vv... ciing can dugc
trang bi ddy du dé€ hd trg cho qua trinh md phong dién
ra sudn sé va hiéu qua nhit.

Hinh 17 minh hoa hé th6ng mo6 phong kiém sodt
khong luu tai san trong qua trinh tht nghiém. Trong
hinh 13 hé théng may chu tai vi tri obserator va may
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@Stud&nman ager

list_student

removeStudenti]
studentNamel)
addStudent()
studenti)
studentHasSocket)

StudentManager

@ TeacherSessionManager

student_manager
aircraft_list
current_local_weather
teachersExarciseManager

ImportExercisell
createMewTrafficFromExercisell
CreateParamsi]
setWeatheri)
sendWeatheri]
stripDroppedOnATCI)
studentCoannectsi)
postatcChatMsgl)
postatcChatMsgPrivatel)
postRadioChatMsgil
SendRadieChatMsgl)
receiveMsgFromStudenti)
createMewTraffici)
InstructAircraftByCallsigni)
situationSnapshoti)
restoreSituation()
sandATCs()

rryCallsigni)

kdllakre rafti)

getAircrafti)
pauseSessionil
resumeSessioni)
shutdownStudentConnection()

@ StudentSessionM anager

traffic
teacher_socket
teacher

]
teacher_paused_at

postRadieChatMsgll
stripDroppedOnATCI)
stapl)

isRunningl)

postatc ChatMsgl)
receveMsgFromTeacheril
instructAircraftByCallsigni)
registeriDil
disconnectedi)
getWeather)

getAircrafii)

@ SessionManager

Hinh 5: Thudc tinh va tac vu cla phién lam viéc gido vién - hoc vién

tinh tai vi tri ATC cung v6i hé thong ba may chiéu va

3 man chiéu.
KET QUA VA THAO LUAN

Bai bao da xay dung dugc hé théng mé phong phuc
vu cho cdng tic dao tao kiém sodt vién khong luu
bao gom mo dun diéu khién khong luu va mé dun
mo phong bay. Hé thong da tai hién lai dudng bing,
dudng lan, san d6, nha ga va khu vuyc lan can san bay
Tan Son Nhéit. M6 dun mé phong bay dugc két hgp
v6i m6é dun mo6 phong diéu khién khong luu thong
qua ché& do xem Tower view, cho phép ngudi hoc quan
sat budng l4i tau bay, quan st khu vuc sdn bay ¢ nhiéu

g6c khéac nhau.
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Nhoém nghién ctu da thiét ké va lap dat mot phong
thuc hanh két hgp hai phdn mém trén dé€ st dung
trong dao tao: gom 2 vi tri kiém sodt vién khong luu, 2
vi tri phi cong gia dinh va 1 vi tri gidm sat. Pong thoi
dé€ phuc vu cho cong téc lién lac gitia kiém sodt vién va
phi cong, nhém nghién ctiu ciing da tién hanh nghién
ctiu hé thong lién lac qua dam thoai dé két néi hai vi
tri. Nhom da tién hanh chay mé6 phong, thii nghiém
kiém tra cac tinh nang, hé diéu hanh, d6 hoa, tinh 6n
dinh ctia phan mém.

Muc tiéu phuc vu dao tao cling dugc bd sung hoan
chinh véi hé théng bai tap thuc hanh dugc soan sin.
Céc bai kiém tra chay mo6 phong trén phan mém dé
danh gia kha nang van hanh ctia hé thong trang thiét
bi ciing nhu kiém nghiém cac tinh nang va két qua
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@ Student_Session2

@Student_ﬁessiunl

© Int Host: 192.168.0.3

© Int Host: 192.168.0.2

@ void Port:S000()

@ void Port:S000()

%ket 2 }D/ocket 1

@ TeacherSession

o int Host:192.168.1.1
o void port:5000

%‘:ket 3 x-:-cket 4

@ Student_Session3

@ Student_Session4

o Int Host: 192.168.0.4

o Int Host: 192.168.0.5

@ void Port:5000()

@ void Port:5000()

Hinh 6: So d6 két n6i phién gido vién - hoc vién mé rong

mang lai. Nhiing két qua budc ddu ctia hé thong dap
tng t6t nhu ciu clia nguoi stt dung ma déi tugng chi
yéu & day chinh 13 cac hoc vién véi vai tro la kiém soat
vién khong luu va cic gido vién hudn luyén kiém soat
khéng luu.

Tai cdc cong ty quan ly bay, cdc ca md phong dugc
thuc hién nhiéu gi¢ lién tuc. Viéc nay dat ra yéu ciu vé
tinh 6n dinh ctia hé théng mo phong va cic hé théng
phu trg khdc nhu thong gi6, lam mat. D€ giai quyét
cdc vuéng mic nay, nhém nghién ctiu can tién hanh
thém mot s6 nghién ciiu khac nhdm cin bang va t6i
uu cdc nhu cdu cing nhu chi phi ctia hé théng. Cac
giai phap sé dugc dé cip dén trong cac nghién ciu,
théo luén tiép theo ctia dé tai.

KET LUAN

Hé théng m6 phong kiém soat khong Iuu tai san dugc
xay dung chi tiét véi boi canh tai sdn bay quoc t€ Tan
Son Nhét da dép ting dugc nhu cau giang day, hoc tap
va thuc hanh ctia gidng vién, sinh vién khoa Khong

luu, Hoc vién Hang khong Viét Nam. Hé thong da
chting minh dugc hiéu qua kinh t€ ciing nhu gia tri
hoc thuat so v6i cac hé théng nhép ngoai dit tién dang
dugc trién khai tai cac trung tAm quén Iy bay. M6 hinh
nay c6 thé tiép tuc dugc bd sung, nang cip dé€ dap ting
nhu cdu dao tao kiém sodt vién khong luu cho cc san
bay trong nud6c va qudc té khac.

XUNG POT LOI iCH

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

PONG GOP CUA CACTACGIA

Luu Vén Thudn tham gia vao viéc dua ra y tudng
nghién cttu, mo hinh téng thé va mé dun thap diéu
khién khong luu. H6 Thi Vi Hién tham gia viéc thu
thap dii liéu san bay Tan Son Nhat va x4y dyung cdc ban
d6 san bay va hé théng phu tr¢g. Pham Minh Vuong
da dong gop xay dung mé dun mo phong bay, thiét ké
phén cting va két n6i cdc hé théng.
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@ InstructionsPanel

sendinstruction_DCTI)
sendinstruction()

sessionHasStarted()

sessionHasEndedi)
sendinstruction_hold()

setupRwyLists()
init__()

sendinstruction_takeOff()
sendinstruction followRoute()

sendinstruction_cancelApproach()
sendinstruction_interceptNawv()
updateDestOnNewSelectioni)
sendinstruction_expectArrivalRunway()
sendinstruction_clearedApproachi)
sendinstruction_clearToLandl)
sendinstruction interceptLocaliser()

sendinstruction_expectDepartureRunway()

sendinstruction_sayintentionsl()
sendinstruction_speedYourDiscretion()
setTaxifvoidsRunways()

sendinstruction_holdPosition()
sendinstruction_lineUp()

@ Ui_instructionPanel

Hinh 7: C4c tac vu diéu khién tau bay trong phién thuc hanh sinh vién

LO1 CAM ON

Nghién ctiu nay dugc tai trg bdi Bd Giao thong Van
tai trong khuén khé dé tai ma s6 DT183040. Ching
toi xin cam on Hoc vién Hang khong Viét Nam, Bo

Giao thong vén tai da ho trg thoi gian, phuong tién

va co s vat chit cho nghién ctiu nay.
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14.

15.
16.

17.

18.

|} ATC-VAA launcher

Welcome to ATC-VAA

Version: 1.7.2
ICAO code: K
Airport name: [}

I:_J En-route control centre mode (CTR)

Location code:

Radar position:

Options

Map range: .1I:|l} MM

Exit

= O bt

oL

Start!

Hinh 8: Giao dién kh&i dong ctia mé dun kiém soat khong luu
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Luu VT, H6 TVH, Pham MV. Huéng dan st dung hé thng mé
phoéng kiém soat khéng luu tai san;.
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Bimulation Models | | Cockps

! : L Display

I

: Air :

| Vehicle [ Visual Cueing

e/ : ‘ System
! | E—

: Environment | reg | Motion

: : —  Cueing

______ B | System

|Audic— Cuein
- 2

Operator
Station

| Force Cuein
> 14
| System

Hinh 9: So d6 chiic ndng phan mém mé phong bay '

FlightGear Canvas

Frameworks
(PFD. ND, GUI etc)

Scripting (Nasal)

———— Property Tree

ShivaVG

—— OpenSceneGraph
— OpenGL

Hinh 10: C4u truc cac ngdn ng 1ap trinh trén FlightGear
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. /"

Hinh 11: Ban d6 san bay Tan Son Nhat 2

Hinh 12: Ban d6 san bay Tan Son Nhat dugc s6 hoa trén WED
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Hinh 13: M6 hinh 3D mét s6 cong trinh chinh trong san bay Tan Son Nhat
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Hinh 14: M6 hinh 3D mét s6 may bay dugc dung
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Hinh 15: So d6 hé théng mé phéng kiém soat khéng luu tai san

<camera>

<host-name type="string"></host-name>
<display>0</display>

<screen>0</screen>

<shear-x>2</shear-x>

<shear-y>1</shear-y>

<width>320</width>

<height>240</height>

<fullscreen type="bool">false</fullscreen>

</camera>

Hinh 16: Noi dung tép tin camera-view.xml
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Hinh 17: Thi nghiém hé théng mo6 phong kiém soét khéng luu tai san
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a Open Access Full Text Article Research Article

Development of air traffic control simulator system applied in
education and training

Van Thuan Luu'”, Thi Vu Hien Ho?, Minh Vuong Pham?

ABSTRACT
This is a research and develop paper about air traffic control process at the airport in national scien-
. tific research project. Air traffic control simulation system has become familiar in developed coun-
Use your smartphone to scan this tries. Moreover, in Vietnam, the demand for air traffic control systems is increasing due to the boom
QR code and download this article of the civil aviation industry in general and air navigation service providers in particular. However,
there is any research or development on this system in Viet Nam. The Northern and Southern Flight
Management Companies all import control simulation systems at a very high cost from foreign avi-
ation research companies and groups. Many other flight management companies also have a high
demand for this system, including military units. This demand prompted the research team to find
a solution to build an air traffic control simulation system in accordance with domestic training
needs. Based on individual open-source simulation software with some basic features, the team
has successfully built an aerodrome control simulation system that recreates the visually appealing
3D visualization used in training of air traffic controllers. This system is currently being applied to
train air traffic management at Vietnam Aviation Academy.
Key words: 3D graphic, air traffic control, aerodrome control, opensource, simulator
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