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Low Altitude Safety Strategy for UAVs
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Low Altitude Problems to Resolve
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Low Altitude Safe Operation — Segregated Airspace
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Geo-Fence
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. More than 18000 airport restricted zones around the world
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Restricted zones: cannot take off or fly in
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Altitude zones: height limited
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Development of GEO-Fence Review of GEO-Fencing in Europe EXMSCEAIE10:
EU E(Ahld“l * Lack of credible data source

GEO-Fence range depends on facility boundaries.

PR G EEE T IREAISEFRA R Review of GEO-Fencing in China FREISCEAYER{R:
‘ _ * Airspace is strictly controlled
Y o o O L S e * Flight is not reasonable in low altitudes
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9_' = Authorization Zones Next Steps ARRISL:
AR B
B ol “Fims: Extending GEO-Fence coverage from public airports to general
; i e ‘ Breil-Brigels \ Warning Zones aviation airports.
China HE T R AR EN E ST AT S A SRR S S

Direct collaboration with ICAO to obtain accurate and credible
data for airports and routes.

BEFAEMZERAMIEEI=R5
Q Restricted Zones Integrate helicopter routes into geo-fencing system as a warning
tool for UAV operators.

Airport range based on Obstacle Limitation Surface.
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LACSlZones Introduce 3D GEO-Fencing based on OLS for global airports.
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Detection and Avoidance
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Stable and Reliable

360 S G RkaER

Multi — sensor Fusion
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Millimeter-wave Radar Air sense & ADS-B

B R HEUWRRS | DIMEREE WE#RRK SREEFE | [MEXBHEXE

Ultrasonic Monocular Infrared Stereo visual Millimeter- r TTE=3743
visual system sensor system wave Radar ADS-B
CIEA NI
Detectable 0-10m 0.5-10m 11-12m 20-40m 1.5-100 m 30km+
Range
[SBRM4E BTN A eENFEHRIEES AR XHEZERT ARK, BEE RS, FEIOE
Disadvantage Vulnerable to Unable to measure  Limited distance High light Large size and High cost and technical

interference precise distance requirements low speed compatibility
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Flexibility & Reliability

v NEE T4 Dual battery redundancy

v WIMUJTZ Dual IMU redundancy

v YUEREETTUAR Dual compass redundancy
v WS JEIHTTER Dual barometer redundancy

v' BEE(\ Autonomous positioning

v IMULTEL IMU calibration

v 18r8¥TNIRR[E) Directional orientation and navigation

v SIEITHNEK Barometer

KA Z =R

UAV Safety Performance
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360° SENSING SYSTEM

2 BG (NE#RR) BH (MBEMR) L% (TIMEREES) TH (d9MERER) | &6 (BAURER
Mavic2 Forward(Binocular visual Backward(Binocular Upward (Infrared sensor) Downward (Infrared %)
system) visual system) sensor) Sides (Monocular
visual system)
=tz N HENEAES X X
Precision 0.5-20m 0.5&216 m 0.1Z8m
Measurement Range
EIEZSHEES) X
Detectable Range 20-40m 16332 m 11-12m 0.5-10m
(Shiv e x x
Effective Sensing <14m/s <12m/s <8m/s
Speed
=] IXF40°, EFT0° IKE60°, EHT7° x x IX¥E80°, HEE65°
FOV Horizontal: 40°, Vertical: Horizontal: 40°, Horizontal: 80°,

70° Vertical: 77° Vertical: 65°
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DJI AirSense and ADS-B

BT R 2B LR RIS #81 ADS-B (55, DHEEEIIIVE. BE. BEFER, PTLRE
IEFRHERIXEG, FEFIMTFERHEXCAIER FEEHL, KKRTH T VITREFRE.

The M200 series features DJI AirSense, a built-in ADS-B receiver, enhancing airspace safety by automatically providing the operator with
real-time information about the position, altitude, and velocity of nearby manned aircraft equipped with ADS-B transmitters. AirSense enables safer

and more efficient use of airspace, particularly in locations where other aircraft may be operating.
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Information Convergence
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UTMISS Pilot program
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Plan the flight route
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Identify the flight dynamics

TANSEATRRSIET

Convergence operation of manned aircraft and UAV
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Drone VLOS Tests
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Experiment on the convergence operation of
helicopter and UAV in low-altitude airspace
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Flight Information Exchange
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Avoidance
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Approach Warning
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Problems to be solved in the work
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Improve safety rules The Dilemma of the manufacturer

BRI & BARRLI BAKRE Vs, EESEME

Operation rules & Technical rules Technology development VS. Legal liability
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