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Part I: Current Status, Trends, and Challenges of
Low-Altitude Economy (LAE) Development
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National Development Strategy
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China issued the Statistical
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BIEE) 5K [R=E FEERE, MRELWRT HRRERREIEEEE | \code economy (Trial
Bl BABXRIRE, BHE 4 The Third Plenary Session
iz%ﬂh'ﬁ&‘ﬁ?ég;ﬁ The Central Economic Work proposed developing low-
The National Comprehensive Conference identified the low- altitude airspace and the low-
Transportation Plan first altitude economy as a strategic altitude economy ® 2026E3E

included the Low-Altitude emerging industry
Economy in the national

strategy
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China officially released interim ?ﬁ%ﬁﬁiﬁ Eﬂg* ' ! Division

regulations for unmanned

aircraft flight operations WO i U

positioned the low-altitude
economy as a new growth engine 4



The Immense Potential of LAE
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Passenger travel
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The LAE Is Experiencing Strong Growth Momentum
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Growth of LAE Company in GBA
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LAE has exceeded 850 billion with expanding

applications and growing policy support Drone delivery, agricultural drones, drone shows, and eVTOL applications
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LAE Development: the Greater Bay Area
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The Outline Development Plan for the Guangdong-Hong Kong Macao Greater Bay Area {5 K yE
[ 95 e R A 22D | issued in 2019, highlights the need for reforms in low-altitude airspace
management, the acceleration of general aviation progress, and the promotion of cross-border
aircraft services.

Forecast of China’s LAE market value * Spanning 56,000 square kilometers and home to
Unit: Billion RMB approximately 90 million people, the Greater Bay Area is
a leader in the development of low-altitude economics.

» >90% of China's exported drones are from the
Greater Bay Area.

» ~70% of the world's consumer drone market share
comes from the Greater Bay Area.

» 220,000 food orders were delivered using drones
* by Meituan in the Greater Bay Area.

378.07
291.18

2021 2022 2023 2024 2025 2026 » A general aviation network has been established.

(From “China Low-Altitude Economy Development Research Report”, 2024) 7



Seven Urban Air Mobility (UAM) Principles

YT = P AE-CIR R

Safety
New forms of air transport must achieve levels of safety
performance consistent with conventional aviation operations.

Sustainability — =  Equity of Access

UAM must improve environmental n There should be equitable access
i i ” to mobility for disadvantaged

outcomes and embrace innovation to & &> y g

achieve measurable behaviors. communities.

st ek Local Workforce Development
Noise disturbances should be measured _ _ )
and mitigated by a community-first UAM is expected to increase jobs
approach. on the ground and in the air.

Purpose-Driven Data Sharing
Data sharing should help providers

Multimodal Connectivity
UAM should connect to existing, high-

quality transport options, offering guickly respond to passenger need

seamless travel. and market demand.

Source: World Economic Forum (2020)



Technical Problems and Challenges for LAE Development

02 AR 5 B 3% BB )

=il

Sensing and Communication

Sateliite-1
Satellite-2

‘ _#_};{ |

s\\-‘g’ V..

Spoofing Satellite Drone with GPS

Actual Path

Reliable Positioning

3D GIS-based Airspace
Management Platform

FEPRER
! "]l

e

~ N
-~ \A_ P
E. 3 N
\
\ :
\
5~?< =3 T N -
" =Y ~ Distribution Cent
\ I'-ﬁ; o i
\ r \ 2 .
| 2 | e % Customer
\ o \ ' %
| 5 \ 7
\ P
z -~ l'. /- —+ Drone Route
"3" \ pd
\ /
gy~

Route Planning and Scheduling


https://fs.mingpao.com/pns/20250218/s00046/10c90b93c71c43a095edc51a2e4dc869.jpg

An integrated low-altitude mobility system
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Service Network
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Infrastructure network is the foundation
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Building a diversified, well-coordinated air-ground
transport network and optimizing low-altitude
infrastructure are essential
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LAE development, operation, and management are core
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Infrastructure planning #i #| /7 &

Air-ground network coordination %5 145 4% i &)
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Part ll: What We Have Done (Theoretical Part)
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Design and Optimization of Unmanned Aerial Vehicle (UAV) Services for
Urban Inspection and Monitoring

= Zhou, B., Liu, W,, Yang, H., 2023. Unmanned aerial vehicle service network design for urban monitoring. Transportation
Research Part C: Emerging Technologies, 157, 104406.

= Zhou, B., Zeng, W., Liu, W,, Yang, H. (2025). Scheduling UAV-assisted urban subway inspection services. Transportation
Research Part B: Methodological, 199, 103287.
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UAV Routes for Urban Monitoring Inspection of Urban Subway Facilities Multi-depot location-routing for UAVs
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Design and Optimization of UAV Services for
Urban Delivery

Xia, Y., Zeng, W., Zhang, C., Yang, H., 2023. A branch-and-price-and-cut algorithm for the vehicle routing problem with load-dependent
drones. Transportation Research Part B: Methodological, 171, 80-110.

Zeng, W., Yang, H., Wang, H., Qi, M. (2025). Urban delivery with a coordinated fleet of trucks and drones. Informs Journal on Computing,
major revision.

Zeng, W., lJiang, R., Yang, H., Wang, H. 2024. Two-stage drone delivery network design with uncertain demand
(https://tristan2025.org/proceedings/TRISTAN2025 ExtendedAbstract_407.pdf).

Zhou, B., Zeng, W., Yang, H. (2025). Multi-trip UAV-UGV delivery network design with release times. Transportation Research Part C:
Emerging Technologies, 181, 105389.

-:j Existing order destination Jy Depot wAdjusted route . .
O Delivery point /\ Depot Hub
Mew order destination () Meeting point +Drane raute
— Completed truck route  — » Uncompleted truck route
Truck 1 ? i

o, o

%

Truck 3

Truck and Drone Collaborative Delivery Drone-based Delivery Network
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Urban Delivery: A Branch-and-price-and-cut Algorithm for the Vehicle Routing
Problem with Load-dependent Drones

Key Focus
Load-dependent energy consumption of drones in collaborative truck-drone delivery
Optimal routing with docking hubs to enhance efficiency

Methodology
Exact Branch-and-Price-and-Cut algorithm, solves larger-scale instances to optimality (validated via extensive experiments)
Advanced energy modeling for realistic drone performance

Key Findings

1. Energy-Aware Drones: Accurate energy models increase reliance on trucks & hubs for efficiency.
2. Strategic Hub Placement: Proper hub locations reduce costs and improve coordination.

3. Scalability: Algorithm outperforms benchmarks on various instances.

C . D Depot
éa -~ 2 \\\ ,/,{:'-‘—‘O“-—\_\\ O Customes [ @ ’,’ @
\ - 3 & . , ;
TI+DI \ 7 ) \ A Docking hub o ‘\\ 7 ’
\\’Q 1_.'0_\'/ ,Lﬂl\' p S 4 —  Truck path . ";‘_-_;.--- \ l’___.-;>""@ A f@
- — —— - 7~ ' ’ ' b 1 ron
_]72 = Sw—alTe _O_ e ==* Drope path \@ @ . &@ @—J ‘
- * Infeasible path B @ @’*
) ®) (b)
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Schematic examples for vehicle routing problem with load-dependent drones The solution with respect to different numbers of hubs



Urban Delivery: Operations with a Coordinated Fleet of Trucks and Drones

Research Focus ( O Existing order destination ADepnt — » Adjusted mute\
Developing an efficient urban delivery system using: . _
= A coordinated fleet of trucks (for bulk parcel delivery) () Neworder destination @ Mectngpoint  —= Drone route
= On-demand drones (for dynamic resupply to meet delivery needs) | —* Completed truck route  — » Uncompleted truck route |
Methodology
Truck 1

1. JAMES Framework:

e Exact joint Assigning, Meeting, and Scheduling approach Truck 2

* Solves the NP-hard problem with exponential variables/constraints 6!.1
2. Online Policy: e

* Handles dynamic environments with vast state spaces
* Optimizes long-term system performance

Case Study: Singapore Dataset

= 20-30% higher efficiency vs. traditional delivery

= More robust performance under limited resources
= Maintains higher service levels during peak demand

Key Benefits
= Cost-effective — Reduces operational costs by optimizing resources

= Scalable — Adapts to dynamic urban delivery demands . .
= Reliable — Ensures consistent service levels Truck and drone collaborative delivery

15
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Urban Delivery: Two-stage Drone Delivery Network Design with
Uncertain Demand

Key Innovations
= Novel two-stage distributionally robust optimization (DRO) model that simultaneously considers:
« Arc accessibility uncertainty (weather, no-fly zones)
. Demand variability (dynamic customer needs)
. Drone operational constraints (range, payload, battery)

Advanced Methodology
=  Hybrid solution framework combining:
. Benders decomposition for efficiency
« Column-and-constraint generation for accuracy
. Distribution separation procedure for robust solutions

Real-World Validation

= Extensive computational experiments using:
« Actual urban delivery network data
« Multiple uncertainty scenarios
. Benchmark comparisons

Key Results:

= |mprovement in reliability vs. deterministic models
=  Cost reduction under worst-case scenarios

= Maintains service levels during demand surges

Urban drone delivery network design



Urban Delivery: Multi-trip UAV-UGV Delivery Network Design
with Release Times

Key Components:T

= Flying drones (UAVs) for fast aerial transport
= Ground vehicles (UGVs) for final delivery

= Smart docking hubs for seamless transfers

Real-World Considerations:

= Strict delivery time windows

= Varying package availability times
= \ehicles can make multiple trips

Our Approach:
1. Optimization Model that calculates:
* Best hub locations
* |deal number of drones/vehicles
* Most efficient routes
2. Smart Algorithm that quickly solves complex decisions

Key Benefits:

= Lower operating costs

= More reliable deliveries

= Better resource utilization

O Customer node A Docking hub * Fulfilment center
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Part lll: Key Issues in the Development of Hong Kong’s LAE
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Development Framework of the LAE
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Research Framework and Key Issues
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Demand is the driving Policy is the guiding Infrastructure is the Construction is the key Operations are the
force direction foundation to implementation lifeline
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Infrastructure Multi-Stage Service Operations
Layout Planning Construction Strategy Management
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Positioning and Strategy for the Development of Hong Kong’s LAE
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Hong Kong’s value lies not only in its market, but also in its role as a “Global Connector”
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From Policy-Driven to Demand-Driven
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Demand is the driving force
FRRICELIT K RIS /)

The key for LAE to shift from
policy-driven to market-driven
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Core Principles of Demand-Driven Development
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Market Validation
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Demand-Oriented

User-Centered

CAR B Rt

Ecosystem Support
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Focus on High-Value Applications and Expand Operations
RERBEERRGR, BFEEHRESTE

= |sland Monitoring & Inspection 5l &5 Al Bl 1 £y

= Emergency Rescue [ 3 Rk Bl ¢ 2 28 e

= Public Service Support A ﬁiﬂﬁf’%ﬁﬂ%

= Medical Delivery &%) & 1 gy
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Government Roles and Demand-Driven Development
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Multi-Modal and Multi-Level Integrated 3D Travel System
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Build new infrastructure operation models, balance stakeholder interests, and maximize social benefits.
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Part IV: Introduction to Strategic Public Policy Research
Funding Scheme (SPPRF) Project and Major Policy
Recommendations
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Introduction to Strategic Public Policy Research Funding Scheme (SPPRF)
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1 Jan 2025 - 31 Dec 2027
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Development Strategies for an Advanced Air Mobility Network

in the Guangdong—Hong Kong—Macao Greater Bay Area
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Multi-disciplinary Team
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Pl, Prof. Hai Yang, Changjiang Chair Professor, Chair Professor,
Dept. of Civil and Environmental Eng. and Founding Director of
HKUST-DiDi Joint Research Laboratory, HKUST.
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Associate Pro'fessor Professor and Thrust of Intelligent Assistant Professor, | Assistant Profe.ssor, Professor, Director
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Research Objectives

Bt B R

The primary objective is to design, analyze, and evaluate the advanced air mobility (AAM) systems,

providing a comprehensive perspective to assist government authorities in making policies and

regulations, balancing innovation with safety, environmental considerations, and social welfare.

FEHEERET. WA ETS R IE (AAM) R%0, A4 AR A R 8 B BUM & R il 2 BRI

VAR, CPETAIR LG 4 RS E A AR,

1. To analyze the demand features, market structure, requlatory framework, and to examine their impacts on
the advanced air mobility network.

ST REREL TG AEAE . BIEMELE, WA MR s A AL R 2
2. To design an advanced air mobility infrastructure network for efficient facility location and multi-type
service provision.

AT S S A I E M Rt AR, DUE B R A Rk bR Tk Y N 22 JR A RS B R A
3. To build a simulation framework of optimal infrastructure location and low-altitude route planning for AAM
in the Guangdong-Hong Kong-Macao Greater Bay Area.

e 7 LR YR A VAR 1 e e s P R ) A e R R R e I B 2 AR 0 R BT 15
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Research Tasks and Strategies

FRIE B LSRRS
J = IR
Analysis of Demand Market.behavior
Rk T4k fagy | Features, Market Structure LDyl Advanced Air Mobility
BAEEI AT (JR451) and Regulatory Framework | Infrastructure Design
(Task 1) Network scenarios (Task 2)
| Methodology \ Policy Network
options scenarios
* Extensive surveys and Evaluation

data collection

models

analysis

design

o . ————————— —
L ]

Behavioral economics

User equilibrium theory
Market operation

Policy and mechanism

3D Simulation Platform
(Task 3)

Decisions:

* Vertiport location

* Airroute

* Design capacity

* Infrastructure and
services

Key factors:

S i 7= P AT IR B R R
et (E552)

——————————— — —— ————

: Performa

nce metrics

I Operational efficiency; Safety; Regulatory compliance

I

Safety; Noise; Privacy
risks; Environmental
considerations, etc.

— -
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Empirical Analysis: Industry Engagement and User Surveys

SEEER: TN EVGRREH P AT

m Field Research in LAE Industry
RBARTAT I L H AR AT A 1E
The research team visited over 20 LAE companies in the GBA, O==
including EHang, Fengyi UAV, and Meituan Drone, to discuss drone

technology, platform operations, airspace management, and low-
altitude transportation integration
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m Hong Kong User Survey & F e it i
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The research team conducted a survey among residents in Hong = ' A — )

Kong and the Greater Bay Area regarding on low-altitude economy . SIS e inimoni: =

services, collecting over 3,000 valid responses. The survey covered ot ok =7 g gMT

usage intention, user demand, price sensitivity, safety and privacy - o R 4§ i =

. i wealtieasel o, & [l A 0 2 :

concerns, and supporting facilities, providing data support for user - i + 4

profiling and application scenarios } oo s | A, L R 2 R E BT E RSB A

Bt T 16 50 2 B A X 11N 1 R B T MG 4 1 e e e o |~ B~ 8,

B, BEARABEMGASE, R EHRRIE30005 0. E o R R "- ey
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Policy Recommendations from the Industry Perspective
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Policy Recommendations from the Industry Perspective

R EERANBORER (1)

1. Regulatory Alignment & Sandbox Optimization 2% % [F B y) &84k

Fast-track legislative amendments: Expand drone and eVTOL regulations to include mid- and large-
sized aircraft; update laws to enable mutual recognition of pilot licenses and airworthiness certificates
with GBA cities

DESLIFBET . TR M ANBE SeVTOLER B 3 &, HZE T RBIARAT RS OpAa, B BBy 5 Ik
T ARAT S U R TR 38 5 1 HL R

Enhance Sandbox pilots: Allocate dedicated airspace and landing sites for Sandbox projects; establish
a centralized online platform for LAE flight applications to simplify and expedite regulatory approvals
sy & alEL . AV EIE H 8 S S AR R, @I SR THEE SR TR PG

5 AL PR B A A AR

Establish a cross-border regulatory taskforce: Coordinate with GBA counterparts to streamline cross-
border LAE flight approvals, mutually recognize flight permits, operator qualifications, and aircraft
certification, and promote unified regulatory standards across the region

L 35 B R B /A BV [ AR B 7 T dE, RIS SRS A IB RAT AL AUAE, B IRARATEY
Al EEE Y N REEERER Y, ey e — EE AR



Policy Recommendations from the Industry Perspective

R EERANBURER (2)

2. Infrastructure Investment & Centralized Platform Management #5145 Bl S & & 3

= Public funding for strategic facilities: Prioritize government investment in vertiports, drone charging
stations, and real-time environment monitoring

NICE RN et 80 HBUR I R 3 BRI . M A BE T8 Bl A 8 IRy B 5 B R e

= Unified LAE platform: Develop a city-wide digital airspace management system with APIs for operators,
integrating meteorological, 5G, and geofencing data, and enabling automated flight approvals
MR TEZEEEY 6. EREBHA T EHEE R, MEZHIREAPUIH, BEHER. 56
KT BRSNS, 53 A B ARTT =it

= Facilitate government-guided industry collaboration. Encourage industry operators to work together,
with government coordination, to develop interoperable business formats

(e MEBURF 51 35T 12 SE e SUEnAT S8 8 A BUN 1 T3 FE1E, e SR Bl Hes



Policy Recommendations from the Industry Perspective

R EERANBUORER (3)

3. Talent Cultivation & Development A\ 715 st g

Expand academic programs: Support universities and colleges to offer specialized LAE degrees
and certification for drone and eVTOL pilots, maintenance technicians, and UTM managers
PEFRMTARAR . SCRF RS S E e 15 Bl v B 36 (IR s A8 £ 1 TH H A Sl ABE . eVTOLIRAT B
AT B LAEE BN B R R

Talent exchange mechanisms: Launch GBA-wide internship and exchange programs for students
and professionals in R&D, operations, and airspace management
N ATkl 2KV 5 G0 (2] N AR B2 AR B B N AR g . T8 N s U S5 SR

& MR R

Attract global experts: Provide relocation incentives and streamlined work permits for
international talent in airworthiness certification, digital aviation, and IP management

WG| ERRE S A S EATRE RS B R e R s s M ) B P N A 1R L 35 Tt A £
I TAERF PR



Policy Recommendations from the Customer Perspective
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Policy Recommendations from the Customer Perspective

HRHFRARNBOREZ (1)

1.

Improve first/last-mile connections and reduce procedure time / & E— / &E— AR

PRI,  Slf 0 A 22 o L o] <5 ot T A I U A P ]

Optimize vertiport location & ground access / {&4tvertiportist il Bl ] 42 B2

1) Locate initial vertiports at high-connectivity transportation nodes / #Vertiport{fi J& i 5 5 18 M i A8
1 Al &H

2) Provide seamless first/last-mile access (walk links, dedicated curb space, feeder shuttles, integration
with ride-hailing/taxi) / e L AR [ 56 —/mte — A H | #0755 OPAriEh, SRR |
RO, BRI /GRS

Streamline passenger process & oversight / fiij {4, 3 & i i Bl BS 45

1) Streamline check-in, ID verification, security, and customs through standardized, predictable, and
digitally-enabled processes / AR EEL . o] FEH H B AL IITRAE, GRS B0 Buas . 22hm By

2) Establish clear multi-agency coordination rules for cross-border trips; regulators should monitor and
manage “Time in Process” as a key service performance indicator alongside safety compliance / & /.

i WA A 85 52 HE AT 22 ST T e B R SREURE R IRs 1 A B 0o IS A R AR AT B B B



Policy Recommendations from the Customer Perspective

HRHFRARNBUREZ (2)

2. Enhance safety and reliability and establish standards for privacy, comfort, and
noise / I_F- ZE KT M, WEILATHATHIRBR . &5 ER-SEE
= Strengthen safety governance & resilience / 584t % 4= va B EL #)14:

1) Strengthen user trust through transparent safety governance, regular audits, and on-site
emergency readiness / MBI 112 A IATE . 52 AT K IR IE 2O AR5 4 (3 4
2) Mandate operators to adopt incident-response plans and public reporting to maintain
confidence after any incident / 5 fill £ 3K 8 2 i 1] € 54 B EE T EI00 AT A~ Rk T, AT
A I A3 o kA5 L
= Establish enforceable experience standards / & V7. B] R4 T H) B g A2 2
1) Establish clear rules for data privacy and monitoring / 25848 [ A4 Bl BS 422 2 37 BH e 15 H)

2) Require measurable comfort and noise standards in certification and licensing to support public
acceptance / TEFRaBELFF A b, EORFFE ] AL EY I B Bl 5 A v DUSERE AN i



Policy Recommendations from the Customer Perspective

HRHFRANBOREZ ()

3. Deploy in phases and tailor services by user groups and trip purposes / 7-F& B 4T
JR%5, AEARERAH PR A 14T B BT E R G
= Adopt a phased and tailored rollout strategy / #%F 73 FE Bt . 2 S240 10 & TR

1) Strategy: Implement phased deployment and market segmentation to better accommodate
heterogeneous user needs rather than a one-size-fits-all approach / B4 P& B35 25 Bl 1 5 [

b, DABE %35 [ml A F & R R O R B M, AR — S E H A B — A

2) Action: Start with corridors and user groups where time savings and willingness-to-pay are

highest (e.g., time-sensitive business, premium leisure travel), expanding access as reliability
and network coverage improve / fit IR ] B &8 A0 SA = B 5 s ) A8 JBR Je F P Bk 20

. REmBURRIEEHAT . S iREIREE) , BE3E 0l S A BE 78 25 1 e T 240 1
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Policy Recommendations from the Customer Perspective
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4. Promote equitable access and avoid a premium-only service pattern / {2 R%

NPRE, B E IR O R AR AR A

= Proactively demonstrate public value / == B/ & 3% B 1) A FLE(E

1) Targeting corridors with poor ground connectivity to improve door-to-door time reliability /
b5 17 i TR B JE R 22 ) AE JRR 253 P B PR ] A] SE 1

2) Position LAE as a complement that strengthens overall network connectivity and resilience,
not an isolated premium option / JFLAE R £/ 755 11 53 56 5 <2 188 4 feek A58 10 14 A ) 4 1) i 7e 1

AR5, AR ) 1y i 1€ T

3) Foster the initial market with policy incentives, stimulate demand through high-value
applications, and gradually extend services to the broader public / CLEUEIE TR 5% B W14a T
i, DhmimEH e F{ R &, &2 ok &



Demonstration of the Advanced 3D Air Mobility
Simulation Platform
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Thank you very much
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