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ABSTRACT

This paper presents a quantitative evaluation method and result of moving vehicle perception using automotive
radar. It is also important to analyze the accuracy of the perception algorithm quantitatively as well as to
accurately percept nearby moving vehicles for safe and efficient autonomous driving. In this study, accuracy
of the automotive radar—based perception algorithm which is developed based on interacting multiple model
(IMM) has been verified via vehicle tests on real roads. In order to obtain experimental data for quantitative
evaluation, Long Range Radar (LRR) has been mounted on the front of the ego vehicle and Short Range Radar
(SRR) has been mounted on the rear side of both sides. RT—range has been installed on the ego vehicle and
the target vehicle to simultaneously collect reference data on the states of the two vehicles. The experimental
data is acquired in various relative positions and velocity, and the accuracy of the algorithm has been
analyzed according to relative position and velocity. Quantitative analysis is conducted on relative position,
relative heading angle, absolute velocity, and yaw rate of each vehicle.
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Fig. 2 The field of view of the autonomous driving system
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Fig. 7 The difference between GPS measurement and estimated

point

N

= B2 Togolth o] Aol= 2 (el oaliM Tor, T

< 78 Aok BA Thesith tals e Th, T
Z

b 2bkell A GPS |7}

B AN B 7L 5 3

o} mEhA o] Aol A (D& Foid 24 4 =

O

0

X

S

0% > oR

T e

& b i M
o o o
2 8

N =

o
_O‘L

o £ g ¢
oX,

i ol

k
5l
[
on!
o
=
z

5

=
Rl
g
nl
5%
=

rQ
g—\i

A ghe Iz A

el o

N HI

(o3

o

M

1%

_O,L

32
g~

Automated

=D Vehicle

o,
N

o
>

rlr o

ol [E of

oo 2
(]

o > —
@ S oo

ot
ol
o,
Q>

+ 15kph oJ37} H =
FoAE AaT AR g Ao Aege] 914
QA 53 AEFY Ao Lol B A4 A5

b g 49 4

N L0 ool —N
2 o N
i e o
oh ot rir N T
@ = nel
FOTLF'rO R
\(o}m_‘o:o:
o2t T o
m{n:‘\;TE it
funy
kS
2 50

o &
Sl
K-

(R
s
i
N
)
(@)
(e)
S

b by Ir

oo

=
B
o
Jt
0(::)(:‘1‘
_);1_1’
off
i)
oz
=

Target
Vehicle

Fig. 8 The four cases of relative position

HMSt2 X H10&, M2=, 2018



A5FAE 9 Aole 71 94 g

7o) S 24 A A, B4 59 39, ugE

T dRE ZARe] fls) A B Aol 2}
YA L ) Ae) A4 8Fe nev), 4a)
g o] QJejHel & Wsts 5

374 S o]43) FA5E dolE S o] &8k 3
% 10Hz W= A8 2ol tjgh ) 2pgke] L
A, ek A4, 27, &9, yawrateoll tisiA GPS
AR S o] &3k SA g 2 oy 7|uke) 91X LS
S o]&3 FAS BT HAS5T 5 ik o] F4gk
GPS SA%ke] Aol 2 4] (2)9} o] AxtslaL o] 2 7}

1] 4

Apel] ek oAz oS AHEF PN 29 ¢lx
2k
[¢]

4 ElolE el EHoHH T

=] T =] o =
o] 1 REF BAF x}g S RES RINER S
02 Front Target
’ mean M -0.20
std =0.48

Probability
o
o =
¢ T

&
o
o
~
w

Longitudinal Error (m)

T T T T T
mean = 0.08
05 - l . std = 0.55 4
0

-3 2 -1 0 1 2 3
Lateral Error (m)
02 T T T T T

T T
mean = -0.74
o1l std=3.25 1
0

10 8 % 4 2 0 2 4 6 8 10
Yaw Error (deg)

°

Probability
o
5
&

Probability

0.1

T T
mean = -0.10
std =0.37

Probability
o
5
&

Speed Error (m/s)

01 T T
mean = 0.25
std = 1.63

Probability
o
5
&
T

-5 -4 -3 2 -1 0 1 2 3 4 5
Yawrate Error (deg/s)

Fig. 9 Error distribution about front vehicle

ASotE st X M10d, 2=, 2018

2% P #4

H G 3t
9 Astole), 59 E%fEZIH A el el

FI= MA R mEAAE 718 B A Ase v
T

2]
.38l A *é“é‘éf} 127))e EE% I

wn
)
© &
2w
}-o—ﬂ
24 ok,
X ooff
(]
opN —
oF o o
o% N
(o}
> S
o = =
_>;1_"mn:ﬂl?_4“
T,
dorrr o 10 oo oHo B o &

)

‘4
flo rgt
-
o
rir
_>|;‘:1.

ol o
19, {0 031"
HE
ra
-
g
E
=
E\I
%
AN o

al
S
o
[t
i
)
oft

PO
o
_°1L
(T
23
6*)
N
)
0&‘#
o,
o
(4
2

o,
ra £ o, Ho

i e
o
N ot
i
M,

(o3

2
—

(@)
3

2

al
lo
_>|4_"

o
lo
s
2oy

d

A
2
<

s W
_O,L
ra
ol |
o
fetl
i3
o
ol
rlr
ol
o
o
i
=
N
N
S

N
{
o ot
i o B
20l
ol Lo
fo U
N ot
to 2,
e 2
o ot
% o
2 N
i
M Lo
Ho to
Y
B
Kegv)
o

S
N
24

e ot
o
o 5
5
ful
i
24
oft
o,
ra
1o
R
N
-
nj 4
of ox
% oX,
NIO ‘50
58 N
o £

Table 1 The standard deviation of the error according to
relative position

A A5 - TS5
[m] 0.48 1.33 1.18 1.81
[m] 0.55 0.57 0.76 0.72
[deg] 3.25 3.20 2.77 3.43
[m/s] 0.37 0.72 0.83 1.41
[deg/s] 1.63 1.64 1.68 1.74
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Table 2 The standard deviation of the error according to
the speed of host vehicle

0~15[kph] | 15~40[kph] | 40~80[kph]
[m] 1.00 1.12 0.31
[m] 0.55 0.52 0.62
[deg] 3.51 1.68 1.19
[m/s] 0.57 0.63 0.36
[deg/s] 1.60 1.71 1.69
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