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Abstract: To achieve an advanced control of automobiles, it is necessary to acquire the values of the parameters of a
vehicle in real time to conduct precise vehicle control practices such as automatic platooning control. Vehicle control is
especially required in controlling trucks, as the mass and inertia change widely according to the loading conditions.
Thereafter, we propose to estimate the yaw moment of inertia of the truck in real-time during travelling, by applying the
dual Kalman filter algorithm, which estimates the state variables and values of the parameters simultaneously in real-
time. The simulation results show that the proposed method is effective for the estimation, which uses commercial
software for simulating and analyzing the vehicle dynamics.

- 7124y - J 2R RHE
KF : 79k B (Kalman filter)

: = I EA] AH

ITS ;] Z 3 ;]_ & Al 2~®l(Intelligent Transportation DKF . =01 7-7-30 B} (Dual Kalman filter)
stem

M ;(]?]F,]: A 2k C.G : A5 (Center of Gravity)

. [eRR=re] -
1% AT Ig Ly, 1o %Zl’ﬂ‘ﬂ( FIE G | 2"‘)

L= e i _ = -
o . Efolo] Z8 & FpFu, Fp o BE(ESH R F 1,25)

. - —— - -
}/ O 7ZFA T K}) K)‘17 KrZ : 3:]0 70"—/‘6](7\(:"_% ‘gl 1 2-'_‘)

En ey e ol
S LN =
§ o] w=E-e a1 A%8 CAE % $§IE 20169 % N
SATEASICOG 4. 7.9, AFANIEN WHEY. iy sl el e A5 o0 42

1 Corresponding Author, systepano@gmail.com o o1m = o ] ae
© 2017 The Korean Society of Mechanical Engineers LAAet wE EATE AAAAR] EAE H A




206 o4

b Ha ek &
Lofoll A A e %33 A+E F4909 TA}
s AL R getew 5 WA K
SARTRE, PROMOTE-CHAUFFEUR, PATH<} 7&%
ZRAES Fd AT AdHL AP A

A Folgtk o] e Aol xxF A2 Ao
2 A 14 Aol ol AU AlolE B 44
& A ARE FASEA A% 24T S e
S walt) 21 AYE 5’8% s Fy3 4
ol dlgd 73 FQ 5 A 3] A

=

f

N o e | N
i DR
(m M oo o fob B 2
o 0o b H o
S i
ol N
=
ng
N
o |o
e
Ay
o,
2
2
o
2
o,

ofy flo

)
rlo
oty

A Abelel wheh A Ao
geiinh. A% Ud Fass =g
3k s dHE FF AE 8] flske]
A el e A" A, AA FA
HAEUE 9o AF 21101*‘1 jrﬂlr“lEi—E‘
al ‘%]Z‘]"] 'T'EB Z—“Oie E E-J—'—7]_
cmEbA F8 Aofol ARSE = AbR J%E}ﬂlEi
, e skl e ol& FAsh o
o FAE Qe AR oy =ge
stel 74 A4S Bl olo] Asayel W=
= Az Wl A A
979 FAATE SHYkoy w
§9 stebulg 4ok s 4
A sk
bepel 24 Aol Fad A
=

i
>

2 o
o2

)
"3

o
%)
12

ol
o

KN o I
& p
AR
X
E

o

\‘ 1

- 2

5

ol
o>

O,

3}
pud

}H

2o ofh Jo O @ ofN T o Ho > od O Mo ox §E O m@ ol ofx Hf oot ¥ N

of
ol

=2
2

o 1 =
Wi

m

E

— Ae o o

s
oXx
td
=,

of wato] HAto=

o
e o
fo rr
2 o, ofy
ol oz
oX [ulo
o
2
oy r_g
s
[ &
vl
M
o
o
2ol
o
offt
ol
ol
s

2. mefole FH

2.1 of2folg FFot
apgFol Hd Feeh uf, xpgke] xgFA ol
8%t Ag FuEl Qg R 3
DKF& 1 g]& dd&EE
71E ol gste] AAztew F
A ¢rstt}, DKFYILE]Zol] s 23204 7]

o2
o

- Yohes]H e =

HAF

Table 1 Accuracy of GPS sensor

Absolute Velocity 0.1 km/h
Slip angle 0.1 deg.
Yaw rate 0.75 rad/s

Heading angle
Slip angle
Absolute velocity
Absolute axis

Antenna B

Antenna A

Fig. 1 GPS sensor
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Fig. 2 Single-track model
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Fig. 3 Outline of Dual Kalman filter algorithm
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Table 2 Specification of the vehicle

Vehicle mass Unloaded 12,400 kg
Full loaded 22,400 kg
Yaw moment of Unloaded | 136,000 kgm®
inertia Full loaded | 268,100 kgm’
Distance of front axle to C.G. 3.59 m
Distance of rear axle 1 to C.G. 1.95 m
Distance of rear axle 2 to C.G. 326 m
Front tire 171,293 N/rad
Unloaded Rear 1 tire 142,528 N/rad
Cornering Rear 2 tire 142,528 N/rad
stiffness Front tire 292,939 N/rad
Full loaded | Rear 1 tire 233,257 N/rad
Rear 2 tire | 233,257 N/rad
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Fig. 4 Tire characteristics for lateral tire force
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