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Tém tit: Ngay nay mdy bay khong nguwoi ldi (UAVs) da dang vé chung logi véi cdu
hinh, tinh nang chién ky thudt phuee tap va thuc hién nhiém vu khong chi voi muc dich thuong
mai ma con dwoc ung dung rong rdi trong quadn su, trinh tham trdc dia va ban dé. Thuc té
trong nuéc ciing nhie trén thé gici dang vmg dung thi tinh hinh thiét ké ché tao ciing rdt phirc
tap mdt nhiéu thoi gian, song song véi viéc dé can ddy manh qud trinh hudn luyén, dao tao
va nghién cieu tai cdc co so trung tam khoa hoc trong va ngoai meée. Tuy nhién dé dap img
nguén nhan luc chinh cho nén khoa hoc dé phdai ké dén cdc Hoc vién, nha truong ciing can la
mét trong nhitng trung tam dao tao va nghién civu. O ddy chimg ta ddt vin dé dia cong cudc
nghién civu va thiee hanh bay vao giang day trong nha truong la mét bai todn di tdt don dau,
mdc dii chiea phai la dau tién dao tao nhung ciing khéng bo 16 thoi co va co héi phdt trién
trong twong lai gan. Bai bdo dwa ra mé hinh giai phap dao tao va hudn luyén toan dién vé
UAVs trén mé hinh thyc tién trong nwdc ciing nhw thé gici ddp teng nhu cau hién tai nhur cdc
nhiém vu hudn luyén cung voi thuc 1é khai thac khac cho dan dung.

Tir khéa: UAV, diéu khién, dao tao, mé hinh, giang day.

I. Gi6i thiéu phuong tién bay khong nguoi lai nay dugc
thiét ké dé co do tin cay tham chi con cao
hon ca may bay c6 nguoi lai hay 1a @ muc
chi str dung mot 1an con tty thude vao (ing
dung cua ching. Nhu vay tuy thudc vao

Hién nay, vdi su phat trién manh mé
vé cong nghé ché tao UAV va thuc tién
mang tinh xu hudng trién khai UAVs trén

toan theé gidgi nhirng ndm qua da lam xuat
hién nhi¢u khai niém mang tinh caich mang
ca trong va ngoai nudc. Cau hdi datra liu
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muc dich su dung, dan dung hay quan su
thi viéc nghién ctru dua vao giang day la
hudng di méi dap ung véi xu hudng phat



trién. Hién tai céc truong dai hoc trong
nudc cing dang ddy manh huéng dao tao
song chi dimg & huéng nghién ciru ché tao
va xuat khau ngudn nhan luc ra cic cong
ty hay nha may, tham chi cho ca quan doi
nhu trudong Dai hoc Bach khoa Thanh phd
Hb Chi Minh. Trén thuc té ddi véi Truong
dai hoc ngoai hay trong quan ddi vdi suc
manh vé thuc tién huin luyén va giang
day trén may bay diéu khién tir cic cau
lac b0 md hinh hang khong va I6n hon la
phong diéu khién UAV c¢& 16n thi viéc tng
dung phuong phap md hinh moé phong va
thuc tién hoat dong vao ddo tao, giang day
UAV la mét budc di mang tinh dot pha
khong chi hién tai ma con mang tinh chién
luge cho tuong lai [1].

II. Co sé Iy thuyét va phwong
phap giang day

2.1. Co'sé' Iy thuyét

Cung véi su phat trién cac thé hé
may bay cd nguoi lai, cac UAVs da dugce
trién khai v6i tu cach 1 phuong tién mang
thiét bi cam bién dung trong cac nhiém vu
tinh bao, giam sat va trinh sat (ISR), ban
dd, tim kiém muc tidu, tinh bao tin higu
(SIGINT), tinh béo truyén tin (COMINT-
Communications Intelligence) va tinh bao
dién to (ELINT-Electronics Intelligence).
Su phat trién cua cac loai vii khi duong
khong hang nhe, chinh xac va hién dai
ludn di kem vai cac cong nghé phat hién
va nhén dang muc ti€u tu dong s€ co tac
dung thuc day su phat trién ciia UAV theo
hudng tré thanh cac phuong tién mang
phong khong nguoi 1ai ¢6 vii trang va co
kha nang sat thuong manh mé&. Xu hudng
s& phat trién nhiing chiéc UAV véi kha
nang chon va tan cong muc tiéu mot cach
tu dong, vai tinh nang duy tri thuc hién
nhiém vu trong mdt thoi gian dai trén
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cac khu vuc can trinh sat, ché ap hay don
thudn lam nhiém vu trinh sat va v& ban dd
tu dong, do vay hién tai UAV dugc xem
nhu 1a mot loai vii khi chién luge thoi
diém hién tai cling nhu tuong lai gin. Do
d6 dao tao UAV ddi véi cac truong Dai
hoc 1a mgt tham vong c6 can cir [1]-[4].

DPbi voi mot UAV trude hét can
nhén théiy nhiing hé théng duoc ciu tao
1€n chung hién duogc trang bi va sir dung.
Hé théng chup anh tu dong ) b%lng UAVs
dé trinh sat, v& ban d dia hinh, lam nhiém
vu ddc biét thuong bao gém: Hé théng
méy bay, may anh k§ thuat sd, trung tim
didu khién mat dat va hé thdng xur 1y tin
hiéu va thu nhan thong tin truyén vé truc
tiép [5]. Co ban dbi véi cac loai UAVs
déu chia ra 1am cac thanh phan: Than méay
bay, dau thu vé tinh GPS, cam bién téc do,
cam bién dd cao, rada, cam bién ap suét,
cam bién can bang va bo thu phat tin hiéu,
quan trong nhét 1a hé théng diéu khién
trung tAm ndm trén may bay. Ngoai ra trén
méy bay con mang theo ngudn cung cp
(c6 thé nhiéu hon tuy vao timg loai) ngudn
dién cho toan bd céc thiét b trén may bay.
My bay khong nguoi lai duoc san xuét
rat da dang vé mat chung loai véi muc
dich va thé manh khac nhau, do vay tuy
tung yéu cau, nhiém vu cu thé ma nguoi
dung lya chon loai may bay phu hop. Dua
trén dic diém ciu tao, UAVs dugc chia
ra 1am 2 loai chinh 1a may bay canh cd
dinh (Fixed Wing UAV) va may bay canh
quay (Rotary Wing UAV). Can khai thac
va ung dung vao giang day loai md hinh
vé loai may bay canh quay va hudng téi
tap trung nghién ctru ché tao trong tuong
lai gan véi cong ning tich hop nhiéu tinh
néang hon.



34

Hinh 1: M6 hinh mdy bay khong nguoi
ldi dang canh quay

M&i hé théng UAV déu phai duoc
diéu khién bang hé thong didu khién dudi
mit dat. CAu tao cua hé théng diéu khién
mat dat bao gdm 2 dang chinh. Thir nht,
hé thong dai tram diéu khién déi vai cac
loai may bay khong nguoi 1ai ¢ 1on thoi
gian bay lau, trong tai 16n lam nhiém vu
phtrc tap va trinh sat bi mat hon. Thur hai,
hé thdng diéu khién don gian bao gdm tay
diu khién va thiét bi thong minh cim tay
nhu dién thoai, ipad dugc cai dat phén
mém quy dao bay va diéu khién bay. Day
1a cac phan mém chuyén dung duogc céc
nha thiét ké lap trinh sén, ngudi ding chi
sir dung khong can thiép. Bo didu khién co
thiét bi thu phat tin hiéu ding dé két nbi
thiét b diéu khién ddi véi UAV.

2.2. Phwong phdp giang day

Hién nay, cac co so dao tao coi viée
dﬁy manh dao tao trén md hinh UAVs la
bai toan cap thiét mang tinh chién luoc,
hudng téi mét trong nhiing trung tam dao
tao va nghién ctu chuyén sau vé UAV s&
khong phai 1 khong ¢ can clr. Thit nhdt

ldy luc luong trinh do cao lam tién phong,
phdi hop xay dung phuong an dio tao vé
ly thuyét va thuc hanh, tdp trung nhiém
vu huén luyén bay, tiép theo la xdy dung
phuong 4n nghién ctru khoa hoc cu thé cho
ting dbi tugng va chon loc ddi tuong. Thit
hai luc lugng giang vién trinh do sau vé
nghién ctru khoa hoc chuyén siu vé phan
cing, phin mém dinh hudng thiét ké ché
tao. Thur ba luc lugng chuyén mon k¥ thuat
sin sang tiép thu kién thic tir cac dot tap
huén hodc cir di dao tao tai mot sb trung
tdm, co quan chuyén trach dé sua chira
khéc phuc hong hoc va bao duding k¥ thuat
cho UAVs. San sang dap mg céc nhiém vu
trong tam ddi méi cho nhiém vu dao tao
va giang day UAV hién tai va tuong lai
cuing v6i sy phat trién cua dat nude. Tir sir
ménh dugc lua chon cua ting co sd dao
tao thi huin luyén va nghién clru ché tao
UAVs can phai ¢6 chii truong phtt hop dua
trén ngudn nhan lyc co hitu cua timg co sd,
tham khéo cac chuyén gia vé UAV va hop
tac cling nhu phat trién mo hinh nghién ctru
chuyén sau UAV sén sang dép tmg nhiém
vu nghién ctru ché tao UAV:

1. Phat trién chuong trinh dao tao
chuyén siu vé UAV: Céc trudong dai hoc
¢6 thé xdy dung cac khoa hoc va chuong
trinh dao tao chuyén nganh vé UAV, bao
gdm ca ly thuyét va thuc hanh dé nguoi
hoc ¢6 thé hiéu 13 vé& cong nghé va quy
trinh van hanh cua UAV;,

2. St dung cac thiét bi mo phong va
ung dung thuc té: Viée sur dung phé“m mém
md phong UAV va thuc hanh trén cac mé
hinh thyc té gitp sinh vién nim vimng k§
nang can thiét va 1am quen v&i tinh hubng
thuc té;

3. Hop tac véi doanh nghi¢p va
nganh cong nghiép: Truong dai hoc ¢6 thé
hop téc voi cac doanh nghiép hoic td chic
trong nganh cong nghiép UAVs dé cung



c¢Ap co hoi thuc tap, ting cudng cung cip
kién thirc thuc tién;

4. Nang cao nang luc nghién ctu va
phét trién cong nghé UAV's: Dau tu vao cac
du 4n nghién ctru va phat trién méi trong
linh vuc UAVs, giap truong dai hoc tién
phong trong viéc ap dung cong nghé tién
tién vao qué trinh dao tao va nghién ctru.

SKYDROID .
T12 REMOTE CONTROL
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Nhiing giai phap nay co thé gitp
nang cao chit luong dao tao va huin
luyén may bay khong ngudi lai trong
céc trudong dai hoc, dong thoi gbp phan
dang ké vao su phat trién cta nganh
cong nghi€p UAV.Top of FormBottom
of Form

e

Hinh 2: Bé diéu khién UAV

I11. M6 hinh huén luyén va dio tao

3.1. M6 hinh hudn luyén

Trudc tién phai ké dén hudéng dao
tao va muc tiéu phat trién timg giai doan
cho timg cép do cu thé, chung ta dwa mo
hinh huin UAV dua trén nhiing nguyén Iy
va bai bay tir mé hinh trén may tinh dén
thuc tién tai san bay. Hoc vién khi hoc
phai trai qua quéd trinh thuc hanh thuin
thuc cac k¥ ning, dong tac didu khién bay
trén may tinh thong qua phan mém mo
phong, tiép do s& diéu khién bay truc tiép
tai san bay v&i su huéng dan chit ché cua
giang vién. Thong qua d6 nang cao dugc
kha nang cong tac va k¥ nang sir dung cac
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loai UAVs ciing nhu tinh nang ky chién
thuat cda ting loai. Mot mat nghién ctru
huéng cdu trac phan clmg va phan mém
cia UAV timg loai theo chiéu siu sin
sang chuan bi luyc lugng cho phat trién
ché tao va khéc phuc hong héc. Ung dung
truc tiép cac bai bay vao giang day ca ly
thuyét va thuc hanh cho moi di tuong cua
UAV kich thich niém dam mé va tim hiéu

chuyén sau cua giang vién cling nhu hoc
vién. Dudi day 1a mét trong nhirng bai bay
trong chuong trinh hudn luyén ngoai thuc
dia d6i voi phi cong UAV. Tuy nhién day
cling 1a bai bay c6 thé sir dung luyén tap
trong moi trudong md phong trén may tinh
trude khi ra thuce dia.

Hinh 3: M6 hinh bai bay hinh s6 8 va ziczdc dwoc hudn luyén trong thuc té
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3.2. M6 hinh dao tao

Thir nhdt: Giang day vé diéu khién
md hinh trén may tinh hoc vién dugc dao
tao truc tiép vé k§ nang diéu khién céc bai
bay mdt cach thuan thuc, dé rén luyén cac
phan mg cua cac ngén tay diéu khién toi
khi ra diéu khién thuc té s& it xay ra bét
tric trong qua trinh diéu khién bay. Dé dat
duoc két qua cao Nha truong can trang bi
céc phin mém bay md hinh ¢ ban quyén
vinh vién vi cac nha cung cap thudng cung
cép theo timg khoa hoc, khong nhiing dao
tao hoc vién ma ngay ca giang vién cling
phai hudn luyén trén mo hinh mé phong
mdi duge bay ngoai thuc dia. Bén canh
d6 thi cach khai théc, trién khai mot UAV
cling tro thanh k¥ nang cua nguoi thuc
hanh bay. Céc thong sb ky thuat duoc cap
nhit cling véi timg loai mdy bay c6 sin
clia co s& dao tao. Két hop nhuan nhuyén
giita ly thuyét va thuc hanh dé dap tng
yéu cau nhiém vu dit ra va sit ménh cua
tung co so dao tao.

Thit hai: Trong md hinh hudn luyén
khi dao tao va thuc hanh bay UAV thi mat
trai coa van dé 1a lam thé nao dé khic ché
khi ¢6 su ¢b xay ra ngay trong huin luyén.
Pay 1a bai toan khé néu ta mua sdm va trang
bi cho dao tao phai tinh dén giai phap khac
phuc héng hdc trong qué trinh khai théc,
voi muc dich vira dao tao vira lam nhiém
vu thi cac nha khoa hoc, td nghién clu va
nhan vién k¥ thuat phai 1am viéc mot cach
nghiém tic chat ché qua tirmg bai giang cling
nhu hudn luyén thuc té ngoai thuc dia.

Mat khac, nhiing yéu clu cép thiét
ctia viéc hudn luyén hién nay s& gop phan
dang ké trong dinh hinh nhitng phat trién
tuong lai cia UAV. Dé giai quyét nhiing
nghi ngd vé an toan ctia van dé sir dung
UAV trong moi hoat dong trén khong, cac
hé théng UAV s& phai tré nén tin cdy hon,
dam bao nghién ctru va ché tao chit ché ca

vé cong nghé ciing nhu tinh nang vai kinh
phi phii hop. Nha trudong can dua ra céc
giai phap cu thé mang tinh chién lugc cho
hudng dio tao va phat trién chuyén siu vé
UAV: vi du nhu muc tiéu la vira dao tao
vira phat trién dugc mot UAV canh quay
c& vira, danh gia thAm dinh gid tri cua may
bay toan dién vé moi mat trong qué trinh
van hanh khai thac, chuong trinh dao tao
va nghién ctru khoa hoc.

Tuy nhién trong md hinh dao tao
UAV cho sinh vién trong cac truong cling
can phai tinh dén phuong 4n xin cip phép
bay, tuong tu nhu céc cau lac b mo hinh
hang khong thi khi Nha truong da co
chuong trinh dao tao sinh vién UAV, viéc
xin cdp phép huin luyén thuc hanh bay
khong phai van dé qué kho khan. Khi thuc
hanh, thyc tap bay dé nghi phdi hop vdi co
quan chirc ning sé giai quyét dugc cac vn
dé khong gian va vi tri dugc bay. Trong
khi d6 viéc sinh vién nghién ctru dugc cac
san phdm c6 chit luong can kiém nghiém
thuc t& ma khong tng dung thuc tién thi
da va dang lang phi ca vé kinh phi ciing
nhu ngudn nhan luc, giai phap hiéu qua
la sau khi dao tao bay mé phdng mai thuc
hién bay san pham that, do vay bai toan da
duoc giai quyét. Boi vi ddy 1a mot chién
luge di tit don dau tai Viét Nam, trong
khi trén thé giGi da va dang c6 rat nhidu
truong dai hoc da thuc hién va dao tao cac
thé hé sinh vién chuyén nganh UAV.

IV. Két luan

May bay khong nguoi lai (UAV)
dang phét trién manh mé trén toan thé
gidi, tao ra mot xu hudng méi ndi 1én nhu
1a nhiing vii khi chién tranh khong thé thay
thé. Pé dap ung dugc nhu cau thuc tién thi
mé hinh hua luyén va dao tao UAV cho
cac trudng dai hoc thoi diém hién tai la
rat can thiét va cap bach. Pay 1a mo hinh
cép thiét dé c6 ngudn nhan lyc chuyén sau
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phtt hop v6i xu hudng phat trién cua thé ctru kha nang Gmg dung cia thiét b

gidi. Tém lai, hudng phat trién dua huan UAV chi phi thép trong do dac thanh

luyén va dao tao vé UAV vao céac co s 1a lap ban dd: thir nghiém mot sé cong

ky vong 16n vao mdt linh vuc dao tao cling trinh trén dia ban tinh Binh Dinh. Tap

nhu mang lai gia tri khoa hoc méi. chi khi tuong thily van, Ha Noi, 2022,
tr 202-214.
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NEW SOLUTIONS FOR UAVS TRAINING AND
PRACTISING IN UNIVERSITIES

Vu Duc Hoan?, Nguyen Dinh Thuan’®

Abstract: Today, unmanned aerial vehicles (UAVs) are diverse in types with complex
configurations and technical features. They perform tasks not only for commercial purposes
but are also widely used for military and survey purposes. surveying and mapping. In reality,
domestically and internationally, the design and manufacturing situation is complicated
and takes time. At the same time, it is necessary to promote the training, education, and
research processes at facilities—domestic and foreign science centers. However, to meet the
main human resources requirements for science, we must include academies and schools,
which also need to be training and research centers. Here, we pose the problem of bringing
research and practice of flying into school teaching as a problem of leapfrogging. Although it
is not the first in training, it does not miss the chance and opportunity to develop in the near
Sfuture. The article presents a model of comprehensive training and solutions for UAVs based
on practical models in the country and the world to meet current needs such as training tasks
and other practical exploitation for civil purposes.

Keywords: UAV, control, training, model, teaching.
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