TRUGNG DAl HOC CONG NGHE GIAQD THONG VAN TAI

|®= VIEN DOl MOl SANG TAO VA KINH TE SO

PHU LUC. GOI Y NOI DUNG VIET BAI KHOA HQC 4 CHU PE
HQI THAO KHOA HQC QUOC GIA
“Hanh lang bay va Qudn Iy khong gian tam thip (UTM) tai Thii dé Ha N§i”

CHU DE 1. Nghién ciru xay dung hé théng viin ban phap Iy va khung khé van hanh
hanh lang bay tim thip (UTM) tai Tha dé Ha Noi

(Trong tdm: Co s6 Iy ludn, thé ché chinh sdch, tiéu chudn ky thudt phép 1y va quan Iy
nha nudc)

Noi dung 1.1: Hé thong héa ludn ctr khoa hoc va ra soat dong bd hanh lang phap
Iy hién hanh vé quén ly ving troi tim thap va phwong tién bay khong nguoi lai
(UAV/VTOL)

- Haé thong hoa co sé 1y luan, xu hudng 1ap quy quéc té nhu: FAA - My, EASA -
Chéau Au, CAAS - Singapore; Luat Hang khong dan dung Trung Quéc (DRONE Law);
Luat Khong luu chau Au (U-space); ... vé quan 1y giao thong hang khong tam thip
(UTM/UAM).

- Ra soat, phan tich va danh gia mic do twong thich, cac diém giao thoa/xung dot
giita hé thong phap luat hién hanh cua Viét Nam (Luat Hang khong dan dung, Luét Lyc
luong du bi dong vién, Luat Thu do6 2024, Luat Khong luu nhan dan [néu co tai thoi
diém nghién ciru]) va cac Nghi dinh lién quan (Nghi dinh quan 1y tau bay khong nguoi
141, Nghi dinh vé quan 1y ving troi).

- Nghién ctru khung phap 1y diéu chinh hoat dong khai thac ha ting bai dap
(Vertiport/Helipad) trong khong gian d6 thi va quyén tiép can khong gian mang vién
thong tam thap phuc vu diéu khién bay.

> Sdn pham dw kién:

- Bao cao luan ctr khoa hoc;

- Béo c4o ra soat va bang ma tran ddi chiéu khoang tréng phap luat hién hanh.
Noi dung 1.2: Panh gia thwc trang, nhin dién rao can va khoang trong thé ché
trong quan ly, giam sat hoat dong bay tam thap tai dé thi dic tha Ha Ngi

- Phan tich dac thu khong gian do6 thi Ha N6i: Mat do dan cu cao, tdc d6 do thi hoa
nhanh, ciu tric nha cao ting phirc tap va hé thong cac khu vuc cAm bay/ han ché bay
bao vé an ninh, quéc phong qudc gia trong yéu (co thé trién khai: Panh gia tac dong cua
cac khu vuc cdm bay nhu HO Téy, Lang Bac, Tru s& Qudc hoi 1én thiét ké hanh lang
bay).

- Nhan dién cac rao can va "khoang trong" thé ché trong quy trinh cap phép bay
thoi gian thuc (Real-time Flight Authorization), quan 1y rui ro trén khong (Air Risk) va
ri ro dudi mit dat (Ground Risk) dbi v6i khu vuc d6 thi mat do cao.

- Phan tich su chong chéo hoic thiéu hut co ché phéi hop tac chién/diéu hanh gitta
co quan quan 1y ving troi (Bo Quédc phong), co quan quan 1y hang khong dan dung (Cuc
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Hang khong) va chinh quyén dé thi (UBND TP. Ha Noi) trong viéc giam sat va xu 1y vi
pham hanh chinh/hinh su tam thap.

> Sdn pham dw kién: Bao cao danh gia rao can va ban dd s6 hoa phan vung rui ro

phap ly/ an ninh vung tro1 Thu do.
Noi dung 1.3: Nghién ctru dé xuét khung chinh sach quy dinh vé dinh danh dién tir
bat budc (Remote ID) va kiém soat phwong tién tir gbc

- Nghién ctru kinh nghiém qudc té va lya chon coéng nghé phu hop (Broadcast
Remote ID va Network Remote ID) dé xay dyng tiéu chuan dinh danh dién ti bit budc
dbi v6i phuong tién bay tim thip tai Ha Noi. Co thé xem xét Remote ID bét budc ap
dung cho UAV > 250g hay toan b, c6 nghia 14 phan theo khéi lugng va muc dich bay.

- Pé xuét quy trinh quy chuan vé kiém dinh k¥ thuat, thir nghiém an toan bay, dan
nhan sb (Digital Labeling) va co ché gin chip dinh danh k¥ thuat sb (e-SIM/Hardware
Security Module) khong thé 1am gia.

- Thiét 1ap mé hinh kién trtc dir liéu va quy ché van hanh cho Hé thdng ding ky
phuong tién bay qudc gia tich hop siu véi co so dir liéu qubc gia vé dan cu va hé thong
quan ly giao thong d6 thi thong minh (ITS) cua Ha Noi.

> Sdn pham dw kién:

- Du thao Tiéu chuan k¥ thuat vé Remote ID;

- Dé an tich hop hé thong dinh danh vao cong dich vu cong/hé théng quan 1y qudc
gia.

Noi dung 1.4: Nghién ciru dé xuat Khung quy ché quan 1y (Quy ché tam thoi) va
Lo trinh phan cap tham quyén quan Iy UTM tai Tha do Ha Ngi

- Dy thao Khung quy ché tam thoi vé quan 1y, khai thac hanh lang bay tam thép
(UTM) riéng biét cho dia ban TP. Ha Néi (tan dung co ché dac thu tir Luat Tha do).

- D& xuit mé hinh phén cip, phin quyén thAim quyén phé duyét ké hoach bay tu
dong/ban tr dong cho chinh quyén dia phwong ddi vé6i cac dong bay thuong mai/dan su
dudi mot do cao nhat dinh.

- Dé xuét co ché xir Iy vi pham hanh chinh trong giai doan Sandbox va Trach
nhiém ctia chinh quyén phudng/ xa trong giam sat bay tam thap.

- Xay dung 16 trinh (Roadmap) hoan thién thé ché phan ky theo cac giai doan: Thir
nghiém (Sandbox) = Ung dung gi6i han = Thuong mai héa toan dién.

> Sdn pham dw kién:

- Dy thao Quy ché quéan 1y hoat dong bay tim thap tai Ha Noi;

- Khung 16 trinh phét trién thé ché UTM tam nhin dén nam 2035.

CHU DE 2. Nghién ciru quy hoach va phat trién ha ting cing, bii dap thong minh
(Vertiport/ Droneport) tich hop hé théng quan 1y bay tim thap (UTM) tai Tha dé
Ha Noi

(Trong tam: Quy hoach khéng gian ha tang cirng, ha tang ndng hrong va sé héa dir liéu)
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Noi dung 2.1: Nghién ctru tiéu chi t6i wu héa vi tri, tiéu chuan ky thuit kién triic
va mo phéng van hanh bai diap thong minh (Vertiport/Droneport) tich hgp quy
hoach chung Thua d6 Ha Noi

- Nghién ctru xay dung bo tiéu chi da muc ti€u (vi tri, dia hinh, hanh lang an toan
bay, tiéng dn, mat do dan cu va két ndi da phuong thurc) dé tbi wu hoa viéc lya chon vi
tri dat bai dap thong minh (Vertiport cho eVTOL va Droneport cho UAV logistics) trong
khong gian do6 thi Ha Noi1 (tap trung vao ti€u chi an toan khoang céach tir Vertiport t&i
khu dan cu, truong hoc, bénh vién (theo quy chuin xay dung).

- D& xuit tiéu chuan thiét ké kién trc, phan khu chirc ning (khu vuc cat/ha canh -
FATO, khu vyc dinh vi - TLOF, khu vuc d6 va bao dudng, khu vuc nha ga hanh
khach/hang hoéa) phu hop véi quy chuan xdy dung Viét Nam va tiéu chuan quéc té
(EASA PTS-VPT, FAA EB 105).

- Ung dung cong nghé moé phéng dong hoc khai thac (Operational Simulation
Models) dé danh gia ning luc thong qua (throughput) cta bii dap mau dudi cac kich
ban thoi tiét va tan sudt bay cao diém tai noi doé.

- Nghién ctru giai phap tich hop bai dap vao cac cong trinh ha tang hién hitu cia
Thu d6 nhu: Noc cac nha ga giao thong cong cong (Metro, bén xe trung tdm), cic toa
nha cao téng, va cac trung tam logistics 16n tai ngoai thanh (S6c Son, Gia Lam, Hoa
Lac).

> Sdn phim dw kién:

- B9 tiéu chi va huéng dan thiét ké ky thuat bii ddp thong minh (Vertiport/
Droneport) cho Ha Ni.

- Ban vé thiét ké kién trac va mo hinh 3D mé phong van hanh cia 01 Vertiport
mau.

Noi dung 2.2: Nghién ciru gidi phap cong nghé ha tang niing lwong, hé thong tram
sac nhanh dong dién mot chiéu (DC) chuyén dung va quan ly lr6i dién thong minh
(Smart Grid) phuc vu vén tai hang khong tam thap

- Khdo sat va danh giad nhu cau phu tai dién cua hé théng tau bay di¢n cat ha canh
thang dimg (eVTOL) va UAV quy mé 16n; phan tich tac dong ctia dong sac cong suat
cao (Megawatt Charging System - MCS) 1én hé thong lu6i dién d6 thi Ha Noi.

- Nghién ctru giai phap cong nghé cho hé thdng tram sac nhanh dong dién mot
chiéu (DC) cong suat 16n, tich hop cac cong nghé quan 1y nhiét va bao vé an toan chay
n6 pin hang khong chuyén dung tai bai dap. Pong thoi xem xét kha ning tai str dung
tram sac xe dién (EV) cho eVTOL d¢é tbi uu dau tu.

- Xay dyng md hinh quan ly ndng lugng thong minh (Microgrid/EMS) tai
Vertiport: Tich hop ngudn ning luong tai tao tai chd (dién mat troi 4p mai) va hé thong
lwu trit nang luong bang pin (BESS) dé giam tai cho ludi dién qudc gia gid cao diém.

- Pé xuét co ché diéu d6 va phan phéi nang luong dong (Dynamic Load Balancing)
dam bao cung cap niang luong lién tuc, an toan cho cac hoat dong bay khan cap (ctru ho,
y té, an ninh).



/\ TRUGNG BAlI HOC CONG NGHE GIAO THONG VAN TAI

|®= VIEN DOl MOl SANG TAO VA KINH TE SO

> Sdn phim dy kién:

- Béo céo giai phap cong nghé ha tang ning luong va tram sac DC cong suit cao
cho eVTOL/UAV.

- So dd nguyén 1y va thuat toan diéu phdi hé thdng luéi dién thong minh (EMS)
tich hop BESS tai bai dap.

Noi dung 2.3: Xay dung md hinh quy hoach mang lwéi radar tim thap va hé thong
cam bién da phd phoi hop giam sat, bao vé ving troi ndi dd

- Nghién ciru dic tinh truyén séng va cac ving mu nhiéu tin hiéu radar do kién trac
nha cao tang va dia hinh phirc tap cia Ha N6i (khu vuc quan Hoan Kiém, Ba Dinh, DPong
Pa, Cau Gidy). Trong d6 tap trung ca viéc danh gia tac dong cua thoi tiét (mua, suong
mu, bio tir) dén hiéu suat radar va cam bién.

- Thiét 1ap mo hinh t5i wu héa vi tri lap dit va quy hoach mang lu6i Radar tim thap
(Micro-Doppler Radar/3D Radar) két hop hé thdng cam bién quang hoc/hdng ngoai
(EO/IR) va hé théng dinh vi vo tuyén (RF Scanner) dé giam sat lién tuc cac vat thé bay
c6 dién tich phan xa radar nho (Low-Slow-Small - LSS).

- Nghién ctru giai phap ky thuat tich hop dit liéu giam sat tir mang ludi cam bién
d6 thi vé Trung tim quan 1y bay tam thap (UTM) theo thoi gian thuc.

- Pé xuit phuong an phdi hop chia s¢ dir lidu giam sat ving troi giira hé thong
UTM ciia thanh phd véi hé thdng canh giéi, phong khong ctiia B Qudc phong (B Tu
1énh Thu d6, Quéan ching Phong khong - Khong quan).

> Sdn pham dw kién:

- Ban dd quy hoach vi tri toa dd mang lu¢i radar va cam bién giam sat tam thr?ip
cho TP. Ha Noi.

- Béo cao giai phap k¥ thuat tich hop va xir 1y dit liéu cam bién da pho chong muc
ti€u bay trai phép.

Noi dung 2.4: Giai phap s6 hoa, xdy dung co sé dir liéu khong gian ha ting do thi
3D va tich hgp nén ting GIS/BIM vio hé thong quin ly bay UTM

- Nghién ctru phuong phéap luan va quy trinh sé hoa bé mat do thi, xdy dung mé
hinh thong tin cong trinh (BIM) cho cac ciu triic ha ting cig (Vertiport, tram sac, thap
phan ludng) tai Ha Noi.

- Xay dung co s¢ dit liéu khong gian 3D do6 thi (3D GIS) d0 phan giai cao, tich hop
mo hinh s hoa d6 cao bé mat (DSM), mé hinh s6 hoa dia hinh (DTM) va ban do dia

I4
.....

chinh cta thanh phd. D& xuat tiéu chuan d6 phan giai toi thiéu cia DSM/DTM (vi duy:
0.5m/pixel).

- Nghién ctru giai phap dong bo va tich hop dit liu GIS/BIM vao nén tang UTM
dé thiét 1ap m6 hinh "Ban sao s&" (Digital Twin) khong gian dé thi tim thip, phuc vu
viéc tu dong hoa tinh toadn hanh lang bay an toan (Geo-fencing/Geo-caging) va phat hién
chudng ngai vat tinh/dong ty dong.
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- Xay dung céc giao dién lap trinh (mg dung tiéu chuan (APIs) va giao thirc bao
mat dir liéu khong gian phuc vu két ndi lién thong giira chinh quyén s6 Ha Noi va cac
don vi khai thac bay.

> Sdn pham dw kién:

- Kién trac dir liéu va quy trinh tich hop GIS/BIM vao nén tang quan 1y bay UTM.

- Hé thong co s dit liéu mau 3D GIS/BIM mét khu vuc hanh lang bay thir nghiém
tai Ha Noi.

CHU DE 3. Nghién ctru tiéu chuin ky thuit va giai phap quan ly phwong tién bay
dap tng hanh lang bay tAim thip (UTM) tai Tha dé Ha Noi

(Trong tam: Thudt todn diéu khién, cong nghé vién théng, phan ciing va an toan théng
minh trén thiét bj)

Noi dung 3.1: Nghién ciru ing dung thuit toan tri tué nhén tao (AI/ML) két hop
cong nghé dinh vi dong hoc thoi gian thwe (RTK) toi wu héa quy dao bay trong méi
trueong do thi nhiéu dong

- Phaén tich dic tinh nhiéu dong khi luu (Urban Wind Turbulence) do cau trac hiéu
tmg "hém nui d6 thi" (Urban Canyon) tir cac ddy nha cao ting va hién twong suy
giam/phan xa da dudng cua tin hiéu vé€ tinh (GNSS Multipath) tai Ha Noi.

- Nghién ctru tng dung thuat todn tri tué¢ nhan tao (Al) va hoc may (Machine
Learning) nhu hoc ting cuong sau (Deep Reinforcement Learning) dé du bao va bu sai
s6 dong hoc theo thoi gian thyc cho phuong tién bay.

- Nghién ctru giai phap tich hop cong ngh¢ dinh vi dong hoc sai phan thoi gian
thuc (RTK) két hop hé théng dan duong quan tinh (INS) nham tdi wu hoéa quy dao bay
(Trajectory Optimization) va dan dudng chinh xac mirc do centimet (Centimeter-level
Positioning) cho UAV/eVTOL. Panh gia d6 tré hé thong (latency) ciia RTK khi chuyén
vung gitra cac tram mat dAt tai Ha Noi.

> Sdn phim dw kién:

- Thuét toan Al t6i wu hoa quy dao bay va md hinh bd loc bu sai sb dinh vi trong
moi trudong nhidu dong do thi.

- Bao cdo thir nghiém mo phong din dudng chinh x4c mirc centimet trén hanh lang
gia 1ap.

Noi dung 3.2: Nghién ciru giai phap ky thuit ma hoéa dix liéu, giao thirc truyén nhén
tin hiéu hé thong dinh danh dién tir bit budc (Remote ID) va giai phap tich hop vi
mach phin cirng an toan chong gia mao tin hiéu

- Nghién ciru xay dung cdu triac giao thuc truyén dit lidu dinh danh dién tir theo
céc tiéu chuan qudc té hién hanh (ASTM F3411 / ASD-STAN) 4p dung cho ca hai hinh
thirc: Dinh danh phat song truc tiép (Broadcast Remote ID qua Bluetooth/Wi-Fi) va
Pinh danh qua mang di dong (Network Remote ID).

- Nghién ctru giai phap ma hoéa mat ma hoc khoéa cong khai (PKI - Public Key
Infrastructure) va chit ky s6 dé bao mat thong tin Remote ID, ngin chin cac hinh thirc
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tan cong mang nhu nghe 1én, chinh stra dit liéu hanh trinh hodc lam gia tin hi¢u
(Spoofing/Tampering).

- Nghién ctru giai phap thiét ké, tich hop mo-dun phan ctng an toan (Hardware
Security Module - HSM hoic e-SIM bao mat) truc tiép vao bo mach diéu khién bay
(Flight Controller) ciia phwong tién nhim dam bao tinh bat bién ciia mi dinh danh thiét
bi tir gbc.

> Sdn phim dy kién:

- Tait licu ddc ta giao thirc truyén nhan va kién trac bao mat ma hoa cho hé théng
Remote ID.

- Thiét ké module tich hop chip vi mach k¥ thuat s6 dinh danh an toan chong lam
gia cho phuong tién bay mau.

Noi dung 3.3: Xdy dwng ciu tric tiéu chuin ky thuat thiét bi dau cudi truyén nhan
dir liéu bing thong rong téc dd cao, dd tré thap dwa trén nén ting mang di dong
thé hé méi (5G Advanced/6G) va thong tin vé tinh

- Nghién ctru md hinh pha séng vién thong theo truc thang dung (3D Cellular
Coverage) ctia mang di dong do thi; danh gia hién twgng nhiéu song giita cac tram phat
song mit dat (gNodeB) khi phuong tién di chuyén ¢ do cao tim thap (tir 50m dén 300m).

- Xay dung ciu trac tiéu chuan k¥ thuat két ndi cho thiét bi dau cubi thong minh
(C-UAV Terminal) trén phuong tién bay, hd tro cong nghé da bang tan, da két ndi lién
tuc (Multi-connectivity): Ty dong chuyén mach théng minh giita mang di dong thuong
mai thé hé méi (5G Advanced/6G) va mang thong tin vé tinh tam thap (LEO Satellite)
khi x4y ra sy c6 mat song mat dat.

- Nghién ciru giai phap t6i wu héa kénh truyén dir liéu diéu khién (C2 Link -
Command and Control) dam bao do tré siéu thip (Ultra-Reliable Low-Latency
Communication - URLLC) va bang thong rong cho ludng dit liéu camera giam sat/di
lidu cam bién thoi gian thuc. Nghién ctru trong tinh hudng ¢6 thé tan s6 dy phong cho
C2 Link khi mat 5G/6G (vi du: song vo tuyén bang hep UHF/VHF).

> Sdn pham dw kién:

- B0 thong s6 va tiéu chuan k¥ thuat khung cho thiét bi dau cudi truyén nhan dir
liéu 5G Advanced/6G/V¢ tinh tich hop trén UAV.

- Béo c4o mo phong chét lugng kénh truyén dir lidu diéu khién (C2 Link) theo truc
do cao tai khu vuc Ha Noi.

Noi dung 3.4: Nghién ciru by quy chuin an toan va thut toin c6t 16i cho hé thong
tw dong phat hién va né tranh vat can (DAA) thoi gian thue trong kich ban khong
gian bay mat d¢ cao

- Nghién ctru xdy dung bd quy chuin an toan k¥ thuat vé khoang cach phéan cach
t6i thiéu (Separation Minima) giira cic phuong tién bay va giita phuong tién bay véi
chudng ngai vat dia hinh do thi.

- Phat trién cac thuat toan cdt 18i cho hé théng Ty dong phat hién va N¢ tranh vat
can (DAA - Detect and Avoid) thoi gian thuc tich hop trén thiét bi bay, két hop dit liéu

9
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thu nhén tir cac cam bién phan cimg trén may bay (Camera Al, Radar séng milimét -
mmWave Radar, cam bién LiDAR chuing loai nhe). Ngudng phan tmg DAA theo thoi
gian (vi du: phai quyét dinh né tranh trong < 200ms).

- Xay dyng thuit toan giai quyét xung dot hinh hoc déng (Dynamic Geometric
Collision Avoidance) dap tng kich ban khong luu tAm thap c6 mat do bay day dic
(Multi-UAYV cooperative/non-cooperative scenarios), cho phép phuong tién ty dong dua
ra quyét dinh chuyén huéng, giam tdc hodc giit do cao an toan ma khong can su can
thiép tir mat dat.

> Sdn phiam dw kién:

- B0 quy chuén an toan khoang cach hanh lang bay tam thap.

- Ma nguén/Thuét toan cbt 1561 ctia hé théng DAA tu dong diéu huong né tranh vat
can dong va tinh tho1i gian thuc.

CHU DE 4. Nghién ctru giai phap khai thic, van hanh thir nghi¢ém (Sandbox) va
bao dam an ninh hé thong quan 1y bay tim thap (UTM) tai Thi d6 Ha Noi

(Trong tam: Hé thong 161 UTM; ban do sé dé thi; kich ban Sandbox; quy trinh SOP; an
ninh mang va ché dp drone “C-UAS”)

Noi dung 4.1: Nghién ciru kién tric tong thé va phat trién phan mém 16i hé thong
diéu hanh UTM trén nén tang dién toan dam may va dir liéu 16m

- Nghién ctru thiét ké cdu tric hé thdng quan 1y bay tam thdp dya trén cong nghé
dién toan ddm may (Cloud-based UTM) va dit li¢u 16n (Big Data) dam bao kha nang xtr
ly dong thoi hang nghin chuyén bay (Scalability) véi do tré thap.

- Phat trién cac thuat toan cdt 15i phuc vu tu dong hoa viéc tiép nhan, phan tich va
phé duyét/tir chdi ké hoach bay tu dong trudc khi bay (Strategic Deconfliction) dya trén
dir liéu ving troi, thoi tiét va mat do khong luu.

- Nghién ctru giai phap diéu phdi dong khong luu (Air Traffic Flow Management
- ATFM) theo tho1i gian thyc tai khu vue do thi mat do cao nham toi wu héa mat do phan
bod phuong tién va tranh tac nghén tai cac nut giao khong luu hodc céc tram sac/bai cat
ha canh (Vertiports).

> Sdn pham dw kién:

- Tai liéu thiét ké kién truc hé théng 161 UTM (Software Architecture Document)
va dic td API két nbi.

- Phién ban phan mém 16i UTM thir nghiém (Prototype) tich hop mo-dun phé duyét
ké hoach bay tu dong (Strategic Deconfliction) va diéu phdi ludng khong luu.

Noi dung 4.2: S6 héa khong gian hanh lang bay va mé phéng dong luc hoc ving
troi dua trén cong nghé GIS-3D két hop dir liéu vit can thoi gian thuc

- Ung dung cong nghé quét LIDAR mat do cao két hop mé hinh thong tin cong
trinh/d6 thi (BIM/3D-GIS) dé xay dung ban do s6 3D d6 phén giai cao (d6 chinh xac c&
centimet) cho cic hanh lang bay thir nghiém mau tai Ha Noi (Vi du: Hanh lang kinh té
giao thuong truc Noi Bai - Hoa Lac, hodc hanh lang sinh thai giao thong doc song Héng).

10
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- Nghién ctru thudt toan thiét lap vung dém an toan dong xung quanh vat can
(Geofencing) va hé théng quan 1y vat can tinh (nha cao tang, dudng day dién) va dong
(cAn cdu thi cong, cac thiét bi bay khac) theo thoi gian thuc (Dynamic Obstacle
Management). Tan sudt cAp nhat ban do vit can dong (vi du: mdi 5 gidy) va ngudn dir
liéu anh vé tinh/Vién tham.

- Tich hop co s dit liéu khi twong d6 thi (gid quén, vi khi hau hanh lang bay) vao
mo hinh khong gian 3D dé canh béo riii ro an toan bay.

> Sdn pham dw kién:

- Co s6 dit liéu ban d6 s6 3D (3D Airspace Map) d6 phan giai cao cia 02 tuyén
hanh lang bay mau (Noi Bai - Hoa Lac va doc Song Hong).

- H¢ théng phén mém quan ly, cap nhat dir li€u vat can dong va thiét lap vung cam
bay dong (Dynamic Geofencing) thoi gian thuc.

Noi dung 4.3: Xay dung kich ban thwe nghiém, quy trinh SOP van hanh va giai
phap ng pho s ¢6 khan cap (Tactical Deconfliction) trong hanh lang dé thj

- Xay dyng bd Quy trinh van hanh tiéu chuan (SOP - Standard Operating
Procedure) phan cép theo tung loai hinh khai thac dac thu tai Ha Noi: Van chuyén
logistics hang hoa (giao hang thong minh), tuan tra giam sat do thi/giao thong, va ung
pho khan cép/ctru ho ciru nan. SOP cho bay dém va bay trong diéu kién tim nhin han
ché (VLOS ngoai tim nhin tryc tiép).

- Thiét ké cac kich ban va thuat toan tw dong giai quyét xung dot trén khong chuyén
dong (Tactical Conflict Resolution) khi hai hodc nhiéu phuong tién c6 nguy co va cham
trong khi dang bay.

- Nghién ciru giai phap ky thuat va quy trinh xtr 1y khan cdp mat an toan
(Emergency Contingency Plans) khi phuong tién gip cac sy ¢b: Mt tin hiéu diéu khién
(C2 Link Failure), mat hodc suy giam dinh vi vé tinh (GNSS Degradation/Jamming),
hong hoc ph'?ln cung (roi ty do/mat dong co), hoac gap thoi tiét cuc doan dot xut.

> Sdn pham dw kién:

- B tai liu Quy trinh van hanh tiéu chuan (SOP) cho 03 loai hinh khai thac
(Logistics, Tuén tra, Ctru ho).

- Thu vién kich ban kiém thtr rii ro va thuat toan tu dong xu ly xung dot dong
(Tactical Deconfliction Engine) tich hop trén hé théng giam sat mat dat.

Noi dung 4.4: Nghién ciru giai phap bao mait, an ninh hé théng UTM va tich hop
cong nghé ché ap, phong vé chii dong phwong tién bay bat hop phap (C-UAS)

- Nghién ciru ciu triac an ninh mang toan dién cho hé¢ thong diéu hanh trung tim
UTM chéng lai cac nguy co tan cong tir chdi dich vu (DDoS), tin cong trung gian
(MitM), mi héa bao mat tuyét ddi kénh truyén dir lidu didu khién (C2) va bao mat di
li¢u hanh trinh ¢4 nhan/doanh nghiép.

- Nghién ctru giai phap phong vé va tich hop cong nghé ché ap phuong tién bay
khong ngudi 1ai bat hop phap (Anti-Drone/C-UAS - Counter-Unmanned Aircraft
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Systems) bao gdm: Phat hién (Radar, RF Scanner, Camera AI) va Ché ap chu dong (Pha
song dinh vi, ap ché song diéu khién hodc bat giit bang ludi).

- Co ché phdi hop giita C-UAS cua thanh phd va cac don vi tac chién dién tir cia
B6 Qudc phong.

- Thiét 1ap co ché tu dong kich hoat hé thdng phong vé C-UAS khi phat hién
phuong tién bay khong phép xam nhap vao hanh lang bay an toan (UTM Corridor) hodc
cac ving cidm bay, ving han ché bay cbt 16i ciia Thii 6 (co quan ngoai giao, vung 15
Ba Dinh, khu vuc quan su).

> Sdn phim dw kién:

- Kién trac bao mat an ninh mang va giai phap ma héa dir liéu dau cudi cho hé
théng UTM.

- Phuong an k¥ thuat phdi hop va tich hop cong nghé ché 4p C-UAS bao vé hanh
lang bay an toan tam thap do thi.

Noi dung 4.5: Pé xuit khung co ché thir nghiém chinh sich (Sandbox) va mé hinh
phoi hop quan 1y lién nganh diéu hanh khong luu tam thap tai Ha Noi

- Nghién ctru xay dung bo tiéu chi k¥ thuat va phap 1y dé lya chon doanh nghiép
khai thac, chiing loai phuong tién bay va gidi han khu vuc dia 1y du diéu kién an toan
dé tham gia co ché thir nghiém chinh sach (Sandbox).

- Thiét 1ap khung phap Iy tam thoi (ap dung trong pham vi Sandbox) vé phan dinh
trach nhiém dan sy, xt Iy boi thudng thiét hai va mo hinh bao hiém rui ro bat budc dbi
v6i cac hoat dong bay tam thap trong d6 thi.

- Quy trinh cép phép tham gia Sandbox vé ho so, tham dinh, thoi gian; co ché tam
dirng hodc thu hoi gidy phép thir nghiém.

- Dé xuit mé hinh t6 chirc va Quy ché phdi hop chia sé dir liéu thoi gian thuc
(Real-time Data Sharing Middleware) giita cic co quan quan Iy nha nuéc cét 16i: Bo
Quéc phong (Quan 1y toan ven ving trdi qudc gia), Cuc Hang khong Viét Nam (Quéan
1y hang khong dan dung va hoa mang khong luu théng thuong), va Uy ban Nhan dan
TP. Ha Noi (Quan 1y trat ty x4 hoi, an ninh d6 thi mat dat).

> Sdn pham dw kién:

- Duy thao Khung co ché thir nghiém chinh sach (Sandbox) diéu hanh khong luu
tam thép tai Ha Noi (bao gém bo tiéu chi lya chon va quy dinh bao hiém/trach nhiém
dan su).

- Pé xuat Quy ché phdi hop lién nganh (B6 Québc phong - Bo Xay dung/ Cuc Hang
khong - UBND TP. Ha Néi) va so d6 kién triic hé thong chia sé thong tin hanh trinh bay
thoi gian thuc.

* TO THU KY (BTC): TS. Pao Phiic Laim - Truong phong PMST (IIDE), Truong Pai

hoc Cong ngh¢ Giao thong van tai, BT 0902.396381; TS. Vil buc Tu4n - Cha nhiém
CLB UAV va Giao thong tam thap (UTT), BT 0941.922413./.
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