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TOM TAT:

Bai bao nay trinh bay két qua ctia nghién ctru vé Gng dung may bay khong nguoi
lai (UAV) dé giam sat va kiém tra trat ty do thi trén dia ban Thanh phd Thu Dic.
Nghién ctru nham muc dich tim hiéu cac muc tiéu cu thé, phuong phap va ky thuét sir
dung UAV dé kiém tra trat tu d6 thi, ciing nhu danh gia nhitng d6ng gop ctia nghién
ctru ddi voi viée quan 1y d6 thi. Phuong phap nghién ctru da str dung méy bay khong
ngudi 14i dé thu thap dit liéu va hinh anh vé trat ty do thi trén dia ban Thanh phd Tha
Duc. Sau do, cac tac gid da sir dung cac cong cu phan tich hinh anh va xu ly dir li€u
dé danh gia tinh trang d6 thi, bao gdm céc thong tin vé giao thong, do thi vé tinh va
ha tang cong cong. Nghién ctru ctia bai bao ciing dé cap dén nhitng thach thirc va
giai phap dé ap dung UAV trong kiém tra trat tu do thi. Két qua cho thay, viéc st
dung UAV 1a mot giai phap tién tién, hiéu qua va c6 thé dugc ap dung rong rii trong
viéc giam sat va kiém tra trat ty d6 thi trén dja ban Thanh phd Tha Puc. Nghién ciru
nay mang lai déng gop quan trong cho viéc quan 1y do thi va c6 tiém ning Gmg dung
trong nhiéu dia phuong khéc.

Tir khod: phuong tién bay khong nguwoi ldi (UAV); kiém tra trdt tw do thi; img
dung cong nghé, giam sat do thi; quan ly do thi.

ABSTRACT:

This article presents the results of a study on the application of unmanned aerial
vehicles (UAV) for monitoring and inspecting urban order in Thu Duc City. The
study aims to explore specific objectives, methods, and techniques for using UAVs
to inspect urban order, as well as evaluating the contribution of the study to urban
management. The research method utilized UAVs to collect data and images of
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urban order in Thu Duc City. Then, the authors used image analysis tools and data
processing to evaluate the urban situation, including information on traffic, satellite
urban areas, and public infrastructure. The article also discusses the challenges
and solutions for applying UAVs in urban order inspections. The results show
that the use of UAVs is an advanced, effective solution that can be widely applied
in monitoring and inspecting urban order in Thu Duc City. This study makes an
important contribution to urban management and has the potential for application in
many other localities.

Keywords: unmanned aerial vehicle (UAV), urban order inspection; technological
applications, urban surveillance; urban management.

1. PAT VAN PE
1.1. Nhirng van dé chung

D06 thi hoa 1a mot hién tugng toan cau dang dién ra, voi su phat trién va mo rong
nhanh chéng ctia c4c thanh phé. Khi cac khu do thi tiép tuc phat trién, viéc dam bao
trat tu d6 thi tré nén quan trong dé quan 1y hiéu qua va dam bao su phat trién tot dep
cho cu dan. Viéc duy tri trat tu do thi bao gém nhiéu khia canh, bao gém viéc gidm
st tinh trang giao thong, danh gia khu vuc d6 thi tir vé tinh va danh gia ha ting cong
cong. Cac phuong phap truyén thong dé kiém tra va danh gia trat ty do thi thuong
dua vao quan sat tir mat dat, diéu nay tén thoi gian, doi hoi nhiéu cong sitrc va co
pham vi han ché.

DPé vuot qua nhitng han ché nay va nang cao hi¢u qua cua viéc kiém tra trat tu
do thi, viéc img dung may bay khong nguoi 1ai (UAV) da tré thanh mot giai phap
htra hen. UAVs, hay con dugce goi la drone, mang lai lgi thé cua quan diém tir trén
cao, cho phép thu thap dir li€u toan di¢n va hi€u qua trén dién tich do thi 1om. Béng
cach st dung cong nghé UAV, ta c6 thé thu thap dit lidu va hinh anh trong thoi
gian thuc, tir do tao diéu kién cho viéc danh gid trat tu do thi mot cach chinh xac
va toan dién hon.

Thanh phé Thu Ptic, ndm & Viét Nam, 1a mot trong nhiing khu vuc d6 thi dang
dbi mat voi thach thirc quan 1y trat tu do thi trong bdi canh d6 thi hoa nhanh chéng.
Véi muc tiéu cai thién phuong phap kiém tra trat ty d6 thi, nghién ctru nay tap trung
kham pha tng dung ciia UAV trong vi¢c giam sat va danh gia trat tu do thi tai Thanh
phd Tha Purc. Bang viéc nghién ctru cac muc tiéu cu thé, phuong phap va ky thuat
sir dung UAV trong kiém tra trat ty do thi, nghién ctru ndy dong gop vao viéc hiéu rd
tiém nang caa UAV trong quéan 1y do thi.
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1.2. Tinh hinh nghién ctru ving dung UAV trén thé giéi va trong nuéc

Trong thap ky qua, cong nghé¢ UAV (phuong tién bay khong nguoi 141) da co
budc phat trién vuot bac. Véi vu diém bay duge & dd cao thap, téc d6 cham, linh
hoat, kha nang mang cac thiét bi quan sat, cam bién, UAV ngay cang dugc (mg dung
rong rai trong nhiéu linh vyc. Trong bdi canh d6 thi hoa nhanh chéng, UAV hta hen
giai quyét nhiéu thach thirc trong quan 1y do thi. Trén thé gi6i da c6 nhiéu tng dung
thue té nhu: tng dung UAV trong gidam sat moi truong d6 thi[1] UAV duoc trang bi
cac cam bién, may anh chuyén dung c6 thé thu thap dir liéu vé chét lugng khong khi,
tiéng on, nhiét do, do am... gitp phat hi¢én soém céc van dé moi truong. Cac nghién
ctru chi ra UAV c6 thé dé dang bay thap, chup anh véi do phan giai cao dé danh gia
chat luong cdy xanh, dién tich khéng gian xanh, tir 46 dé ra cac giai phap quy hoach
hop 1y. Giam sat giao thong va co so ha tang[2], [3], hé thong camera trén UAV cho
phép theo ddi, phéan tich ludng giao thong, phat hién Un tic, tai nan, diém den. Dir
liéu thu thap duoc gitp cai thién viéc diéu phdi giao thong, nang cao hiéu qua van tai
cong cong. UAV con dugce str dung dé kiém tra tinh trang co s ha tang thiét yéu[4]
nhu dudng éng nude, duong diy dién, phat hién sém cac hu hong. HO tro cong tac
ctru hd, ctru nan[5], voi kha nang tiép can nhanh cac khu vuc kho khan, UAV duoc
st dung dé tim kiém, ctru nan trong cac tham hoa thién nhién nhu 11 lut, dong dat...
Ngoai ra, UAV con hd trg cung cp hinh anh, thong tin phuc vu chi huy, diéu phbi
hiéu qua céc luc lugng ctru ho. Tuy vay, van dé nay cling ton tai nhirng thach thac[6].
Mic du UAV mang lai nhiéu tién ich, viéc tmg dung trén dién rong van gip mot sb
thach thirc vé quy dinh phép 1y, an toan bay va bao mat thong tin[7]. Cac co quan
quan 1y can xay dung khung phap 1y vé hoat dong va quan Iy UAV. Cong nghé diéu
khién tu dong va tranh va cham ciing can phat trién dé dam bao an toan. Giai phap
ma hoa va kiém soat quyén truy cap thong tin can ap dung dé bao vé dit liéu ca nhan,
an toan thong tin qudc gia va cac ca nhan[8].

Ung dung méy bay khong nguoi lai (UAV) da tré thanh mot linh vic nghién ctru
htra hen tai Viét Nam trong nhitng nim gan dy. D& dang nhan thay tinh hinh nghién
ctru ing dung UAV trong nudc dang phat trién va dugc quan taim dang ké. Mot sd
nghién ctru tng dung ndi bac nhu: Nghién cru ché do bay UAV trong khao sat dia
hinh cong trinh dang tuyén - ing dung cho doan duong dé Xuan Quan, Ha Noi [9],
nghién ctru nay tap trung vao khao sat dia hinh cong trinh dang tuyén sir dung UAV.
Day 1a mdt ing dung quan trong trong viéc do luong va quan 1y dia hinh, dic biét
1a trong cac du an xay dung va quan 1y duong dé. Nghién ctru nay cho thay sy quan
tam dén viéc str dung UAV trong cong trinh co so ha tang va quan 1y moi truong do
thi. Ky thuat mé phong may bay khong nguoi 141 va 4p dung thuat toan trong céc
ung dung quan sy [10], nghién ctru nay tap trung vao vi¢c moé phong may bay khong
ngudi 14i va ap dung cac thuat toan trong cac tng dung quin su, cho thdy sy quan
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tam dén viéc st dung UAV trong linh vuc quan su va kha nang ung dung cac thuat
toan dé nang cao hiéu suat va kha ning tu dong hoa cia UAV. Nghién ctru kha ning
rmg dung cua thiét bj UAV chi phi thap trong do dac thanh 1ap ban do: thtr nghiém
mot sO cong trinh trén dia ban tinh Binh Dinh[11], nghién ctru nay cho thiy su quan
tam dén viéc sit dung UAV chi phi thap dé cai thién qué trinh do dac va 1ap ban do,
dong thoi tang cuong kha nang tiét kiém chi phi va thoi gian so voi cac phuong phap
truyén théng. Nghién ciru tng dung thiét bi bay khong nguoi lai (UAV) dé 1ap ban
d6 vi pham hanh lang k¥ thuat cong trinh vudn quan trac khi tuong bé mat[12], cho
thdy su quan tdm dén viéc sit dung UAV trong viéc giam sat va quan 1y cac hanh
lang k¥ thudt va cong trinh vudn quan tric khi twong. Cac nghién ctru trén cho thay
su quan tAm dang ké va su phat trién ctia img dung UAV trong nhiéu linh vyc nhu do
dac, khao sat, quan 1y moi trudng, cong trinh co so ha ting, va quan sy. Viée st dung
UAV gitip cai thién hiéu suat, tiét kiém chi phi va thoi gian, dong thoi ting cudng
kha nang ty dong hoa va mo phdng trong cac rng dung quan su

2. TIEM NANG UNG DUNG UAV TRONG KIEM TRA TRAN TU PO THI
THI TREN PIA BAN THANH PHO THU PUC

Tiém nang tng dung UAV trong kiém tra trat ty d6 thi trén dia ban Thanh phé
Thu Puc 1a rat da dang va mang lai nhiéu loi ich. Nghién ctru tap trung vao viéc st
dung UAV dé giam sat, phan tich va cai thién trang thai d6 thi, bao gém cac khia
canh nhu xay dung trai phép, vi pham quy dinh vé xdy dung, giao thong va méi
truong. Qua d6, nghién ctru dé xuit cac bién phap nham ting cudng tinh minh bach
va hiéu qua quéan 1y trat ty do thi. Panh gia cac tiém ning cua viéc st dung UAV
trong kiém tra trat tu d6 thi, bao gdm:

a. Giam sat va phan tich trang thai do thi: Xéac dinh kha nang cia UAV trong viéc
thu thap hinh anh va dit li¢u tir trén cao dé danh gia tinh trang trat tu d6 thi, nhu xay
dung trai phép, vi pham quy dinh vé xay dung, chit luong cong trinh, va vi pham
giao thong.

b. Giam sat viéc tuan thu quy dinh giao thong: Panh gia kha nang cua UAV
trong viéc giam sat giao thong, xac dinh cac diém nat giao thong tic nghén, vi
pham luat giao thong va dua ra cac giai phap nham cai thién luu thong va dam bao
an toan giao thong.

c. Kiém tra quan 1y chat luong cong trinh: Panh gia kha niang ctia UAV trong viéc
kiém tra cht luong cong trinh, tién d6 xay dung va tudn thu quy dinh xay dung. Sir
dung UAV cho viéc kiém tra quan 1y chat lwong cong trinh c6 thé cung cap hinh anh
va dit liéu chi tiét vé tién do xay dung va chat luong cong trinh tir trén cao. UAV ¢
thé thuc hién viée kiém tra ty dong hodc dugc diéu khién boi nhan vién kiém tra dé
thu thap thong tin vé cac khuyét diém, sai sot va vi pham quy dinh x4y dung. Nho
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vao kha ning bay & d6 cao va goc nhin rong, UAV c6 thé phat hién nhitng van dé
kho thay tir mat dét, gitp cai thién quan 1y chat luong cong trinh va dam bao tién d6
xay dung.

d. Gidm sat va phat hién vi pham moi truong: Xac dinh kha nidng cia UAV
trong viéc giam sat va phat hién cac vi pham lién quan dén moi trudng nhu x4 thai
6 nhiém, ring chay, va vi pham quy dinh vé bao vé mdi trudng. UAV c6 thé dugc
trang bi cac cam bién va cong nghé nhan dang dé giam sat méi truong tir trén cao.
Chuing c6 thé cung cap hinh anh va dit liéu vé chat luong khong khi, 6 nhiém nuéc,
va sy thay d6i ctia mdi truong tu nhién. Bang cach sir dung UAV, cac co quan quan
1y moi trudng cd thé nhanh chong xac dinh cac khu vire ¢ nguy co cao va uu tién
cac bién phap kiém sodat va xur Iy vi pham mdi truong.

e. Tang cuong tinh minh bach va hiéu qua quan 1y: Panh gia kha nang cua UAV
trong vi¢c tdng cuong tinh minh bach va hiéu qua quan ly. St dung UAV cho viéc
giam sat va kiém tra trat ty d6 thi c6 thé ting tinh minh bach trong qua trinh quan
ly. Hinh anh va dit liéu thu thap tir UAV c6 thé dugc chia sé va truy cap dé dang boi
céc bén lién quan, bao gdbm co quan chirc ning, cac nha dau tu, va cong dong. Piéu
nay gitp tao ra mot mdi trudng quan Iy minh bach, nang cao sy dong thuan va su
tin tudng ctia cong chung. Ngoai ra, st dung UAV ciing ¢6 thé ting hiéu qua quan
ly bang cach giam thoi gian va cong sirc can thiét dé thu thap thong tin va thyc hién
kiém tra trat tu do thi, tir d6 tap trung tai nguyén vao cac van dé quan trong hon va
dua ra cac bién phap cai thién hi€u qua.

3.NHUNG THANH TUU BAN PAU

Ung dung UAV c6 lién hé mat thiét voi Dé an Xay dung Thanh phd H6 Chi Minh
trg thanh d6 thi thong minh dén nam 2025[13]. Pé 4n nay dit muc tiéu xay dung
thanh phé H6 Chi Minh tré thanh d6 thi thong minh, hién dai, dua trén nén tang cong
nghé thong tin va truyén thong[14]. Mot trong nhitng muc tiéu cu thé cia dé an la
“Néng cao hiéu qua quan 1y d6 thi”. Mot s6 bude di cu thé cta thanh phd trong viée
mg dung UAV trong quan 1y, kiém tra trat tu d6 thi bao gom:

e T6 chirc hoi nghi tap hudn img dung UAV cho cén bo, cong chirc[15]: Thanh
phé da to chirc hoi nghi tap huan ung dung UAV cho can bd, cong churc cua cac co
quan chtrc nang. Pay 1a budc quan trong dé nang cao nhan thirc va k§ ning sir dung
UAV cua céan bg, cong chirc.

e Lip dat hé thong camera thong minh tich hop v6i UAV: Thanh phd da lap dat
hé théng camera thong minh sir dung cong nghé tri tué nhan tao, tich hop v6i UAV
dé tang cuong kha ning giam sat, phat hién cac vi pham trat ty d6 thi.

61



° Ung dung UAV dé phat hién va xu ly cac vi pham trat ty do thi: Thanh phé da
str dung UAV dé phat hién va xtr Iy nhiéu vy viéc vi pham trat ty d6 thi nhu xay dung
trai phép, d6 trom rac thai[16], an ninh d6 thi[17]... Viéc sir dung UAV da g6p phan
nang cao hiéu qua cong tac quan 1y, kiém tra trat tu do thi cta thanh ph.

Thanh phd Thi Pire 1a mot trong nhitng khu d6 thi 16n nhat Viét Nam, véi dién
tich hon 211 km? va dén s gan 1 triéu ngudi. Trong nhitng nim gan day, thanh phé
Thu Pire dang phat trién nhanh chéng, kéo theo nhiéu van dé vé trat ty do thi (Hinh
1,[18]) nhu un tic giao thong, 6 nhiém mai trudng, xay dung trai phép...

S0 heun 1]1!.:1-:II:L_’ ké coa UBND TP Thi Pitc sa vii vi pham ve tral
hr iy dimg Khong phep

00 vu 205
200 vu 1
17
e 1S
100 vu 1 [ 1 SR
U vu
MNhim 2020 Nim 202] MNam 22 Nim 2023 (6 thing)

Hinh 1. Thong ké s6 vu vi pham vé trdt tw xdy dwng khéng phép qua cdc ndm

Pé giai quyét nhitng van dé nay, thanh phd Thu Ptic da bat dau nghién ctru Gng
dung UAV dé quan 1y, kiém tra trat ty d6 thi. Ung dung UAV trong quan ly, kiém tra
trat tu d6 thi c6 nhiéu wu diém vuot trdi so voi cac phuong phép truyén thong. Dudi
day 1a mot s6 s lidu vé viéce str dung UAV trén dia ban thanh phd Tha Puc:

S6 luong UAV: Theo bao céo cia UBND thanh phd Thi Puc, tinh dén thang 8
niam 2023, thanh phd da trang bi 44 UAV cho céac co quan chire ning.

Céac linh vuc str dung UAV: UAV duogc stir dung trong nhiéu linh vyc trén dia ban
thanh ph6 Thu Dic, bao gdm:

Quan 1y d6 thi: Giam sat trat tu do thi, an ninh trat tu, an toan giao thong,...
Ctru hd, ctru nan: HO trg cong tac ciru hd, clru nan trong cac tinh huéng khan cép.
Nong nghiép: Giam sat déng rudng, phun thude trir sau,...

Du lich: Chyp anh, quay phim,...

Két qua dat dugc: UAV da duoc sir dung dé phat hién va xu ly nhiéu vu viée vi
pham trat tu d6 thi nhu xay dung trai phép, dd trom réc thai,... Viée sir dung UAV da
g6p phan nang cao hiéu qua cong tac quan 1y, kiém tra trat ty d6 thi cta thanh phd
Thu Duec.
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Dudi day 1a mdt s6 vi du cu thé vé viéc str dung UAV trén dia ban thanh phé Thu
bc:

Ngay 27/7/2022, UAV dugc st dung dé phat hién va xu 1y vu xay dung trai phép
tai phuong Linh Xuan.

Ngay 10/8/2022, UAV duoc sir dung dé phat hién va xir Iy vu d6 trom rac thai tai
phuong Hiép Binh Phudec.

Ngay 20/8/2022, UAV duoc sir dung dé ho tro cong tac ctru hg, cliru nan sau vy
sat 10 dat tai phuong Long Phudc.

Co thé théy, vi¢c st dung UAV da mang lai nhiéu hiéu qua tich cuc trong viéc
quan ly, kiém tra trat tu do thi trén dia ban thanh phé) Thu Puc, sd luot vi pham
xay dung khong phép c6 xu hudng giam (Hinh 1). Tuy nhién, viéc sit dung UAV
cling can dugc thuc hién theo ding quy dinh cua phap luat dé dam bao an toan va
hiéu qua.

4. NHUNG CO HQI VA THACH THUC KHI UNG DUNG UAV TRONG
QUAN LY TRAT TU PO THI TREN PIA BAN THANH PHO THU PUC

Ung dung UAV trong quan ly trat tu d6 thi trén dia ban thanh phd Thu Ptrc mang
lai nhiéu co hoi va thach thic.

a. Co hoi

Tang cudng kha ning giam sat, phat hién vi pham trat ty do thi: UAV c6 thé bay
& d6 cao 16n, giup quan sat dugc dién rong cua mot khu vuc. Diéu ndy giup phat
hién cac vi pham trat ty do thi nhu xay dung trai phép, dd trom rac thai,... mot cach
nhanh chong va chinh xac.

Tang cuong hi€u qua cong tac quan ly do thi: Viéc st dung UAV giup céc co
quan chirc nang c6 thé gidm sat hoat dong ctia cac co s¢ kinh doanh, dich vu,... mdgt
cach hiéu qua hon. Piéu nay gop phan nang cao trat ty, an toan xa hoi.

Tiét kiém chi phi, thoi gian: UAV gitp cac co quan chiic nang tiét kiém chi phi
va thoi gian cho cong tac giam sat, kiém tra trat tu do thi.

b. Thach thire

Vé quy dinh phap luat: Hién nay, quy dinh phap luat vé sir dung UAV con chua
day du, chua thong nhat. Piéu nay c6 thé giy kho khin cho cac co quan chic ning
trong viéc st dung UAV mdt cach hi¢u qua va an toan.

Vé nguén nhan lyc: Viéc stt dung UAV do1 hoi nguoi van hanh phai co kién thire,
k¥ nang chuyén mén. Tuy nhién, ngudn nhan lyc nay hién nay con han ché.
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Vé chi phi: Chi phi dau tu cho UAV va cac thiét bi phu tro twong dbi cao. Diéu
nay co thé gay kho khin cho cic co quan chirc nang trong viéc trang bi UAV.

bé phat huy hi¢u qua cua vi¢c trng dung UAV trong quan 1y trat tu do thi trén dia
ban thanh phé Thu D, can ¢ su phdi hop chit ché giita cac co quan chirc ning,
cac doanh nghiép céng nghé va nguoi dan. Cac co quan chirc ning can hoan thién
hanh lang phap 1y, quy dinh vé sir dung UAV. Céc doanh nghiép cong nghé can phat
trién cac giai phap phan mém chuyén dung dé hd trg viéc giam sat, xtr Iy vi pham
trat ty do thi bang UAV. Ngudi dan can ning cao ¥ thirc chdp hanh phap luat, tich
cuc tham gia giam sat, phat hién vi pham trat tu do thi.

5. MOQT SO PE XUAT VA KIEN NGHI

Pé giai quyét nhitng kho khin trong viéc Gmg dung UAV kiém tra trat tu do
thi trén dia ban thanh phé Tha P, can 6 su phéi hop chat ché gilra cac co quan
chirc ning, cac doanh nghiép céng nghé va ngudi dan. Cu thé, cac kién nghi, dé
xuat nhu sau:

a. V& quy dinh phap luat

Hoan thién hanh lang phap 1y, quy dinh vé st dung UAV. Céc quy dinh can cu
thé, chi tiét, phut hop voi thuc té st dung UAV trong quan 1y trat tu d6 thi.

Tang cudng tuyén truyén, phd bién phap luat vé sit dung UAV cho cac co quan
chtrc nang, doanh nghi¢p va nguoi dan.

b. Vé nguon nhan luc

To chirc dao tao, boi dudng kién thirc, k§ nang sit dung UAV cho can bd, cong
chtrc cua cac co quan chirc nang.

Tiang cudng hop tac véi cac doanh nghiép cong nghé dé dao tao, bdi dudng
nguén nhan luc st dung UAV.

c. V& chi phi

Tim kiém céc ngudn lyc tai chinh dé hd tro cac co quan chiic ning trang bi UAV
va cac thiét bi phu tro.

U'u tién sir dung UAV trong cac nhiém vu cip bach, can thiét.

Ngoai ra, can ¢ su phdi hop chit ché giita cac co quan chirc ning, cac doanh
nghiép cong nghé va ngudi dan trong viée ung dung UAV kiém tra trat ty do thi.
Cu thé:
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Céc co quan chirc nang can xay dung ké hoach, 16 trinh cy thé dé trién khai ting
dung UAV trong quan ly trat tu do thi.

Céc doanh nghiép cong nghé can phat trién cc giai phap phan mém chuyén dung
dé hd tro viée giam sat, xu ly vi pham trat ty do thi béng UAV.

Nguoi dan can nang cao ¥ thitrc chdp hanh phap luat, tich cyc tham gia giam sat,
phat hién vi pham trat ty do thi.

Véi sy phdi hop chit ché va hiéu qua, viée tmg dung UAV trong quan 1y trat tu
d6 thi trén dja ban thanh phd Thu Pirc s& mang lai nhiéu hiéu qua tich cuc, gop phan
xay dyng thanh phé Thu Buc tré thanh do thi thong minh, hién dai./.
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