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A real-time aerodynamic design system has been
developed. The new system makes possible real-
time computation of the aerodynamic performance
and shape sensitivity of passenger cars. The system
is made up of technological elements including
approximation modeling, categorizing, extraction of
feature values, sensitivity analysis and automatic
database update. It realizes real-time computation of
aerodynamic performance through the combination of
approximation modeling and categorizing technologies,
computation of shape sensitivity by means of on-line
sensitivity calculations, and continuous increase in
accuracy by means of automatic learning.

Computational results for Computational Fluid
Dynamics (CFD) and the real-time aerodynamic
design system were compared in order to evaluate the
performance of the system, verifying its effectiveness
and ability to reduce computation time.
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(4) Sensitivity Calculation
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Fig. 16 Qualitative comparison between the
calculated displacements on the left and
the estimated displacements on the right.
The displacement values are projected
onto a color value between minimum
(blue) and maximum (red) displacement
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Fig. 17 Visualization of the sensitivity information,
calculated concerning the Civic coupe
model (left) and the CRV model (right)

1

7. AT Li%ERE

VTN EALZRIIFHA Y AT LAOMEREA Sl L 7=
Fig. 1812, GHliEOMNE 283, 3, €7 LAH
T — 4 EWRERHI T — 4 & 2.1.1. HTRL 2 FIETHK 4
T, D%, AL BT 7L & o TR
AT — 2§ 2R A PRI L, PRI 7 L PERE % SR

— 108 —



YTIEALBHTYA Y X7 LORESR

T5. EPEFLERHAOT - 41, AD2ON=-Z254 v
5 EF 15,942 r — 2R L 72, [RARIS, BHHT 2 - 57—
AFHEDDOR=Z254 26 1,201 7 — A4 L7z, &
¥, WE TN OMRERHMIZ LT O4EEE 2 Fv 72,

(1) IEEHF ¢

ERICHI Eh 72" DD F A Y OMREIZOWT, D
KANBEFR A YN B T & 22HE CaMHiliZ 3 Z & 5. BAK
N IZVERERHIG 7 — &2 O 2 5D i 5 2 TDXT I
DWTHAITFRIOKE % TR, 7 O RN #EZ IEEH
T 5. ZOHli SR v R — L ONERAH B R %K
(Kendall rank correlation coefficient) & &IFIE 5. IE%
oI TOETEEINS.

T=Nq,/%n(n—1) (8)

ZZTN, A FRHICRI L 72 XT7 DK TH 5.
(2) MR %,

MBERE r, D07 — 28 GHIH 7 — 2 O FillfE &
FElfE) OB 2R HRIE T PO TR SN 5.

20,=96, =)

= N N N = (9)
\/Z@n—i)“ \/Z@n—&)

n=1

ZZ Ty E NAE» 5 75 25 FH 7 — 2 O F2HIMEEEE (CFD
AFRE) TYEE IS 2 PHMECTH 5. /2y y D
I, SIEIDOFMTH 5. HBIRKOMA 1 15EVEE
MR <, ETLOBBMERENZ EE2RL, 010D
Z LN L, EFALOHBENRENT L E2RT.

l Baseline \

Derived styEl

Generate data for testing

Derived style

Generate data for learning

Generate approximation model

Fig. 18 Procedure of evaluation for real-time
aerodynamic design system
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