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| Drone Motivated Low-Altitude Economy in China

GDP in 2023 registered companies GDP at 2030

more than 10% of D.C.’s 35 times airliner worldwide 2 new companies per day promising pillar industry

Applied in various fields
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| High Mobility Sensing
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How to avoid the paradigam to
continually add sophisticated sensors and/or design
sophisticated algorithms?

A RF, RRET — i+ 511

If things do not work out, look within yourself for solutions

.‘O’. Drone itself is a sophisticated machine with Flight Control.
Is there some opportunities to unlock additional sensing capabilities
within these sophisticated machines?
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I Ground Effect (GE): Foe or Friend?

Foe?
« Landing rash! Low Altitude Jittering! ......

[1]

(2]

A Disturbance
lGravity || Rotor Thrust Force from GE

[1] https://www.youtube.com/watch?app=desktop&v=66PmaluCvbU
[2] https://www.youtube.com/watch?v=6UZjfsy1fJo
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| Ground Effect As a For or a Friend?

friend

Oor
foe

. Ground Effect seems to reflect information of ground surface,
Q especially the edge of a surface

As a Friend for Sensing?
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| Ground Effect As a Friend!

« New sensing modality for Edge Detection!
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| Ground Effect As a Friend!

Q But how to turn this idea into reality?
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| Challenges

C2: Noisy sensing data hinders accurate

C1: Target Discrepancy between sensing GE detection
& flight control complicates GE profiling
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|Solutions: Theories, and Formulas

S1: Integrating IMU data and Motor commands for GE profiling 4 Gey(f) = X(HY*(£). \
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|Solutions: Theories, and Formulas

S1: Integrating IMU data and Motor commands for GE profiling
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| AirTouch: Driven by Physical Knowledge & Data
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| Experimental Setup and Performance

* Height change « Material variation

b. Grass & Cémeﬁf

Crazyfile:
STM32

Weight: Only 36 g
Processor: 22.65 GOPS
Memory: 512KB
Sensors: IMU, Baro

C. Watr 82 Cementﬁw | d rass ‘ at
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| Performance

(1) Overall MAE reduces (2) DF loss provides improvement
B Ours B Baseline = \Vith DF Loss === Without DF Loss
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(3) Lightweight design
Items Vision-based AirTouch
FLOPs 3900 million 0.28 million — 0.007%
NN param size 58 KB 13KB — 22%
Memory per frame Millions of bits 32K bits — Substantially less
Capability Vulnerable in poor visual conditions Works in low-light, similar texture
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| Demo and Conclusion

4 )

Ground Effect occurs

Conclusion
« AirTouch System:
Ground Effect ->
R i Sensing Modality
* Technical Points:
GE profiling module;
Noise cancellation NN
with physical knowledge.
- Evaluation:
Error: 5.1cm (| 86%).

Power: 43mW.
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