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Abstract

This study introduces an Al-based multi-sensor fusion system to enhance human detection and collision avoidance in autonomous
vehicles and drones. Utilizing camera, LIDAR, and radar data, the system integrates deep learning models, such as YOLO, Faster
R-CNN, DQN, and PPO, to leverage the strengths of different sensors. Object recognition and path prediction are managed with
CNN, RNN, and reinforcement learning algorithms, ensuring real-time collision avoidance even in complex environments. A key
innovation is the interaction capability between vehicles and drones, allowing shared object detection from aerial and ground
views for cooperative collision avoidance based on predicted paths. The system implements distributed learning that merges cloud
and edge computing to improve real-time responsiveness and optimize energy efficiency, facilitating data sharing without
imposing heavy computational demands. This strategy contrasts with previous research by reducing processing load and
supporting coordinated functionality. Additionally, ethical considerations are embedded through algorithms designed for optimal
decisions in high-risk scenarios, promoting safer, cooperative operation and boosting public trust. The integration of these
technologies aims to enhance both the effectiveness and societal acceptance of autonomous systems.
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2.1. Environmental Perception System Using
A ES

Multi-Sensor Fusion
2.1.1. Environmental Perception and Object Detection
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b

.
o
—

PS
()

gl

F

o
=

oM =

o=

Lo
=

7tAI80|

e
e
E=

|-

(@)
=
<

[¢B}

(&)

[

G
S

o

S
<

W
= ur
5
oo =
w2
[nS
P
L
X
= M
ol
U
s <
o
T
W
)
KO0
4
4
ol o
K KM
ok ol
oy
B0 W

Ki

<ar

245

2 =

o[gx|

CNN

[

CNN ZE:

0|

2.2.1 Advances in Deep Learning Algorithms for

Object Recognition

ool 2 =20

—
[

0|
2.1.2 The Necessity and Advantages of Multi-Sensor

Fusion

=
IT

il

22

NI

Cf. YOLO 2 SSD

|
olo

olafof a2l At

ojn

b 2 7
Hlole

HE

7_I|i
Ct. CNN =Z=l2 o|0|X]|

o,

0|
o3

o
wo

ol
ulo

ChE

3

—

.
o

YK

£l

=0{, 7tH2tet LiDAR G| O|E
YEHE FA0

AlZHE gEeb A2

=
=

£3}

£l

=
[

t

xals

=
=

RNN 2 LSTM: A|AE OO|H

2 2

| ©
e

=

]

RNN It LSTM =

HOIHE ZF7t3ff CHef

140
o

il

ol

0l

Stet.

ol

XLt 7|EF EE O|8XIEg

H

o

S

H

i=3

3|
o

dl 710

L=
[

}

10
fini|
<+
oju
§|_.

DQN (Deep Q-—Network) 2}

2.2.2 Reinforcement Learning-Based Path Planning
PPO (Proximal Policy Optimization)2t Z& ¥1e2|&

2k M0 A
Aztez  Halshs

8% (data—level fusion):

EH
=

=] 3
[k

20|

2.1.3 Sensor Fusion Methodology
ool 2

o[

ot
-
oll
I
ol
0

1o

=

10

Tofll

1o 7ls=

B2t CNN
x|} g
ALt

2.3. Case Studies on Collision Prevention for

Unmanned Vehicles

I
i
(=1

=g

e
=

2t MM}

tol Mzl

.
o

St
=

£l

Z
=

Bbe

et (decision—level fusion):

8¢ (feature—level fusion):

JEi, 2

o

o &
[}

.

53(

X
&M

M 2

o

Iol
=

O|C}, CNN 1t Kalman

N
245

HEA|
=]

2.3.1. Collision Avoidance and Path Optimization in

Autonomous Vehicles

ol
0
or
%0
ol
Zr

M=

§xtetol S& 7t

o

(=1

A
(=}

Lo
T

HET}

WX}
=

=]
=

o
o]

WAZOM E

2

E|

el S

r

[N¢

-

o

M_u
ol

-IO|

[=]

.
[}

ALzl @7t et



24 EunJung CHOI, Kyung A KIM / Journal of Korean Artificial Intelligence 2-2 (2024) 21-29

B2E MUY R[Bt=E Ly o2 HE o5 7|
A282 Xtg F=d Aol of7|X] Ret SOoiSO|Lt =2
M= XYl RS MHStE O =85S =C

2.3.2. Real-Time Learning-Based Collision Avoidance
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Figure 1: Overall System Architecture

2.5. Social Acceptance and Ethical Considerations
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