AleraSoftscznz

www.terasoft.com.tw

B RGBSR LA S 4RRTEGT

By Brad Hieb and Vijayalayan R, MathWorks

AR E IV RE R B AL B R B TR B 2wt FAE © ZBROIAER > By 1 R RS (EH
REQENHEE RN EARE) - TREATR R R8I 55— T07H - Ry TR RS RIS
A REZ R - TRREN SO IR T Z ST AIRIR M 2SR AL AN e LA TGS - 2L
FEHTRFAS FTRET R (B R ] B -

o — {8 B B A UL A BRRY Rl A S AR Y U5 =UE A 38— (1 S 4@ 4RI A (System-Level Model) - 3lf:
FES TR S TR EEAL - B8 T77A AT DUR A TARATERR S8 82 b B — B B £ et 2 B
B - ELYEEAB R SRR - AR RN ER A EZORM BRI XS > HEEEE
FURAELT S IR RG> & —(EfRAFAIEERS -

ST ([ {5 F 2 At P AR SRR A M T B 1 s M BN TR AR » B (E TAE 2R A —{E M
Simulink® ;. Simscape ™ & 17Uy > — BEERIE AT R RLEE -

Rt FEE R 2 B AR e ?
TE(RGHY TAERAR (B 1) - —EHIE L R A REBRLG - TR B RS s B B = MIEUE G AYIERE - SR
SR WG RAE AL - ELP BRI A —(ETEERA S AR R - E S ] DR EET H AR -



AleraSoftscznz

www.terasoft.com.tw

RS E RS
BERSE

AFEaREaE
e A=
FHEER
ERAWES
EROES

RAWERERRE
REAFHZER

1 EsHESE T E

AR T R AN B R R R E B A R e S g — (B EE T BR R A S v BRI
(build-and-test) FYFEER » (H1FFUNI5E S B (3G AR TR ZACE AR G B IR - 17 BT RAVEERIESE
RRRATARGHEMBEAVER - RIRE > Ay s asa R fT eI A SR AEHY -

ZH B SRR T A (8 2)JRE > AR AR AL T RIS AT > AR s A -



AleraSoftscznz

www.terasoft.com.tw

R R

v
B AME RIS

W

ERERRRE/B(ERE

v
BiEAEE
v
2 Al mamites
E5e: e

v
SR

ERTTES
EETES
Vv
SRREEWE

&

REBARZER O RARERERNBYERE

v
iRt Et e

2: (A RS AR Y s AR ]

BRI ] DUR — e 2 A& e B Baat i BB s AR INLAB FAVRRCA - TAZRIAI A S (8 S g iy
HUTIBAGR M RE IR ZOR I TERRE MR AT 2 BOETEAL - ExGHTETERERVERIG - TIFRZIRME
EHEREEGTANERPER - ElERGTRBEAER FEBEFUE TR > FEEOAFERE > &8 T
L&D N,

S P B B 4 B G SR R Y B S S AR B T A5 I FE AR SR A BB S B I - A SR th T DA S SE
Fredmipaa s - B AR A g — (] REAVAS I M T BCNEUETT EAWREE GRS T -
SN AR e TS IES L U

B —(EEEHEIHE(Simple Mass-Spring-Damper) 4t HIfE 2 B B Al
HEEERIGE R B EIRLRITRBEE - T RSB e TR - BRI AT DA
28 > 15— IRAIERE(First principles modeling) 3 el 2 =1y A5 (Data-driving modeling)([& 3) - =7E 77
SEHE A BB I TS M ~ DU B R B T SR EAROAE -



AleraSoft sz

www.terasoft.com.tw

, e
MR SRS AR )
| £—RAIZEE HilEm 7 EE
{Mﬁ%ﬁ_ﬂ 9 {%EEEEEEH%}E T a3 " REEWE
, imscape ul {EREEE 5= g
ETEE AR {IEﬁj X (HEHETEH)
BRLERE
(Simulink)
E_ﬁﬁﬁ?ﬁdﬁ__ﬁ__ SEEH g
(Simscapeiss) (simulinksst (EREEETER
. = E{LEiRE)
HEBRE
(HHEETEH
Symbolic Math Toolbox)

L -

3 DU R AR AR

FERAPIRIEEGTF - BAFIREEFILL Simscape RZERERTYE S J7% - Simscape AFEYEE 24T E A S -
R A REE R LGB RAH A RABAYEI A] - AR R TR AT R TRER -
Simscape & H #7240 TR AT - EEVTAERRERSGE B FRER AR ELELATEE
HATEAN T 2 B AT R T 2 B T -

By T RS (S B ERERY 574 - FAMIH{#EA Simscape Foundation sz bt fitivE & ~ 5% - [HESE
fEBR > AT (8RN E B -5 - THE A4S AIBR A (8] 4a J 4b) -

i )

X

m

k 1L b

T 2227277
mx+bx+kx=W

e )
da: —{HE AHHVE E-HE-[HEZ4



http://www.mathworks.com/cmsimages/100655_wl_Optimizing_Vehicle_Suspension_Fig4a_wl.jpg
http://www.mathworks.com/cmsimages/100655_wl_Optimizing_Vehicle_Suspension_Fig4a_wl.jpg

AleraSoft sz

www.terasoft.com.tw

b i i —
e MM Ve Depley  Dimgee  Seieten  Sasven  Cole e ey
I .-
& Dt e by -
a«
o
= ‘
. e J
r— P ung
- el ofes gl—oCD)
Sodver Beal Trarvdstorad Degpiacerment
Contiguration X Momon Sesaee P5-Senank
o AN b
a—. Transtatonal Spong -
NTR & Lot Livary B |
= Vass ;G‘ ---- A B ey
Tiarhatonadl Davper }
A dseat Force Source Ey-ec SIEES Q J' e
Ty
vt nic - e oo s Dewe
- tetere
* mochanst
@ arg T v v
Force Srhes fmsre
SmankFS MTR1 ey B s T e
& e Pocion o
.
L]
»

4b: Z4E Y Simscape fEAY

BT TS — ('S E RO AN HISE - R HASRAE ([ 4c) -

e KK Uas

dc: PRERGEIRBUNE B-58 5 -THE A —(EfF R2b Tidm ARy 10 ZREETJAYE]E -

B RGAGER » BI LB A IR IR EATE AT R N Y - ZBBIRGER - AIRIHESs D ATHE A2 R
HIFHBE BT - BT LAEE A Simscape 555 21— (B SR FR MR R SO PR IHESS

(Translational Damper)f& i :

component LUT damper < foundation.mechanical.translational.branch

% Translational Damper
% The block represents an ideal mechanical translational viscous damper.
%

% Connections R and C are mechanical translational conserving ports,
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% with R representing the damper rod, while C is associated with the

% damper case. The block positive direction is from port R to port C.

% Copyright 2005-2008 The MathWorks, Inc.

inputs
D = {100,

‘N¥s/m'}; % Damping coefficient:left

end
equations
f == D*v

end

end
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\Vehicle Quarter Cor Model using Simscape

The input of the system is the road profile
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function out = SuspnComfort(data)

global BPSpec BPFilt

1f 1sempty(BPF1lt)

%Create a bandpass filter to focus on the 'comfort' frequency range

%

A_stopl = 60; % Attenuation in the first stopband = 60 dB
F stopl = .1; % Edge of the stopband = .1 Hz
F passl = 2; % Edge of the passband = 2 Hz
F pass2 = §; % Closing edge of the passband = 8 Hz

F stop2 = 100; % Edge of the second stopband = 100 Hz
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A stop2 = 60; % Attenuation in the second stopband = 60 dB
A pass = 1; % Amount of ripple allowed in the passband = 1 dB
BPSpec = ...

fdesign.bandpass('Fstl,Fpl,Fp2,Fst2,Astl,Ap,Ast2', ...
F stopl, F passl, F pass2, F stop2, A _stopl, A pass, ...
A stop2, 1000);

BPFilt = design(BPSpec);
end

PF1lter the Suspension Acceleration
Sig = data.Uncertain.MsAcc;

%Sig = data.Nominal.MsAcc;

t = Sig.Time;

y = Sig.Data;

Ts = 1/BPSpec.Fs;

tn = min(t):Ts:max(t);
yn = interpl(t,y,tn);
yf = filter(BPFilt,yn);

%Compute energy in filtered signal
yf2 = yf.A2;
out = 0.5%d1ff(tn)*(yf2(2:end)+yf2(1l:end-1))";

%figure(l), plot(tn,yn,tn,yf), title('MsAcc, MsAcc(filtered)")
end
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