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Summary

We aimed to develop the system which would help drivers improve their driving techniques so that
the drivers could enjoy driving, offer a comfortable ride to passengers and consequently reduce the
fuel consumption. The system calculated the effects of the G force generated by vehicle behaviors
due to operation of the accelerator/brake pedal/steering wheel on drivers/passengers by using the
vehicle speed and steering angle signals of the vehicles. A series of body movements of the
driver/passengers during driving is simulated with the mass point of the spring mass model set in the
computer of the vehicle. The computer calculates the body movements of the driver/passengers
based on this spring mass model simulation. The calculated body movements are rated as per the
evaluation criteria which was uniquely developed with consideration of the driving characteristics.
The rating is displayed on the dashboard in front of the driver’s seat on a real time basis. In
addition, the ratings in the course of driving (startup to the course of driving) and after the entire
driving (startup to driving end) are shown. Therefore, drivers can review their driving results and
get to know their own driving habits/skills. We developed this system, hoping that our customers
would enjoy driving more than ever and upgrade their driving skills by maximizing the system.
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Fig.1 Difference of Acceleration Pedal Operation
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Fig.2 Difference of Steering Operation

22 HEOEEOHEE
CUSHERRARMEIC & O KRN U228 &, —fikktt
BEHH R 5 AT L 72, ZOMR, Bt OELETT
Ac,
® FERE (EEOMME) Ov—2sEs
©® Ml EE A 5 R R

IZENDH BT & w2 L7, Fig3hUFigdllZ DR %
NT . AEEOHEEIRED &%, HdE v v YOS % R
BUD AT, A ZRE RO RESHHNIIC R AR
FTLITBMEDUIEFEL 728D TH S, 72257
IR = A A S RED 44 IV T RRT,

y (lower) of Jerk [Longitudinal] ——

Driver : i (upper) and Freq

Index of Jerk

v Ay 1["11 Ay ‘ ‘v 7
L1 1 I ||| |.|.|| |||

[} 50 100 Time [s]. 150 200

de (upper) and Freq y (lower) of Jerk [Longitudinal]

Frequency:19times

[ 50 100 Time [s]. 150 200

Fig.3 Difference of Jerk [Longitudinal]

Driver: itude (upper) and Freq y (lower) of Jerk [Lateral]
5 l\ ﬂﬂf\ . Hkmﬂ A 4\ s 1\ﬂ A M J\ Al
SV va vf*V“*vvvv ********** V*mm Aattipds
= Lt e 1 I LU e ||| |||5|||||
0 50 100 Time [s] 150 200

Expert Driver : Magnitude (upper) and Frequency (lower) of Jerk [Lateral]
% Eizeog A\ ﬂ/\mA 7777777 A rs s sre e s A
\1 \7 VY

v"\]‘ v A i
Frequency:35times
LIt | 1 Y W O 1 I 1 A A I

0 50 100 Time [s] 150 200

Fig.4 Difference of Jerk [Lateral]

23 HHREBEOHEE

FLIZFEBI#F T e At B & SN 5 4 0BT
[l CAEATIES, MRk, ZITE CFEEE, W UHEE &0 S 5
FTT, FERBIET%HME 7 A NNBROHERE K572
(Table 1),

24 FEFITT—FIMMFOFED

SRIOETT — 2 5Hin 6, HiEEE & HO XL
B2 & D 2D ekt B & S 5 A /S TUREIR AR X O
HOXRMZWMELEN DD T LR Dh -7,
ZOHEENGXLE, HOZEEZY T4 4 4 THHE
L, ZOWE#HE S LITERNIBEAET 5 2 & CTHRE:
TEDFHIAERZ B 5 A /3N T & A LT 5%, s
DIEIE, ORUIZKDHAMEMREL, KDDL IATHS
“PFIANKOCRREENPSAFED RS 2OEBEIZER S L
Ml DY AETH LN TE LN RA L 7=,

3. ENEHLREREDEHEDHETDETIVE

3.1 HOEBOIEE

F SRS 1A DN ZE AL K& O e A5 /7 T O Mg 21 %
Koo B MHERH B A, A IFHEmIEFEERI N TS H
WY VY RONY FUEfAL Y OESH» 6, BREHRT
B2ZLEL7, BHEIZKDBHINTOEGE VY DRES
EHHATAILEEFZEZONDD, GEVHEZIT/ A XN
KENWZ & B OHEFLRAE I BIFR O 20 W BRI ASEE R 3 5
MRS AL BANT 5 Z & 6, FHIEHREIC RS 3 5 s
YU RO AT 5 2 LAY TH B LIl
L7,

3.2 MEENEIICLZREL -HFDEX

FeH L TWBE ADKEFIgSIIRT NI Y ZEFILOY
MEML, ZOBEMCHEOFEHIC LD ET 2 NEE %
5% %, ZOAINCKBEEOFE & Hitk a1
ThZho [Nx~v 2270 o (K1) %)
{ZElzk, V7L EA LATHIR FEEFADKDH) X
ERDDBZENTE S, ZOENOE)E & LItk oEling e
12k 2 HOEFHOHEICHHT 5,

d’x dx
dt’
x DBEENE, mBE, o WESRK kD iFhEk
£(t) - EHghoEIZ & 3 A

Index of

~ (1)




1270z b R54T w242 (i-DM) OBE

No.29 (2011)

Input by Vehicle

Spring Constant : k  Acceleration : (t)

L.
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Acceleration : G

Fig.5 Imaginary Model with Spring - Mass - Damper
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Table 1 Comparison of Fuel Economy [Driver]

*Perfect Score : 5 points

Average Evaluation by i-DM Average
. Vehicle | Way of Operation | Frequency of Operation Fuel
Driver - -
Speed |Longitu Lateral| Total Longty Lateral| Total Economy
(km/h) | -dinal -dinal (km/L)
General | 502 | 2.92 | 1.00 | 1.40 | 443 | 446 | 445 | 13.7 | 7%/
Expart | 49.7 | 425 | 500 | 5.00 | 492 | 500 | 5.00 | 14.7 | base
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Table 2 Comparison of Fuel Economy [#1]

Change of ltem Evaluation by i-DM
Vehicle Speed Mild Smart Rough
Ave. F/E (km/L) 11.31 10.19 9.28
Di(s)t::c?ek'qnzigm Comparison base 10% | | 18% |
i Number of times 8 12 6
IR Ave. F/E (km/L) 7.83 7.06 6.27
Digta:coek'g‘égm Comparison base 10% || 20% |
i Number of times 4 6 5
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Table 3 Comparison of Fuel Economy [#2]

Evaluation by i-DM
h Smart Frequent Operation
Distance ltem 0—60 0730/60 0/20/40/60
Once Accel. | 2times Accel. | 3times Accel.
Ave. F/E (km/L) 7.21 6.08 5.83
190m Comparison base 16% | 19% |
Number of times 10 6 5
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