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Embedded Input Shaper: Difference between Trapezoidal Profile
and S-curve Profile
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Abstract: In this paper, we discuss the relation between the motion profile and pre-filter. As previously reported in various literatures
[1-3], a tuned motion profile can effectively reduce residual vibration by placing inherent zeros of the motion profile at the vibratory
pole of systems similar to the role of the input shaping technique. From the results, we factorize the motion profile into a basis
function and an input shaper. In contrast to the previously reported impulse-sequence-based input shapers, the input shaper extracted
from the motion profile has unique characteristics. Thanks to the characteristics of the input shaper extracted from the motion profile,
it has advantages to reduce the vibrations caused by not only the modeled vibratory mode but also unmodeled dynamics which exist

in higher frequency ranges.

Keywords: motion control, motion profile, pre-filter, input shaping technique, S-curve profile, trapezoidal velocity profile

= e mEE AR o
23], 57719k o] 7lo] Wrshs AlAEdE S
of AAHH, ol5gn)e] A% AAe] 47T HFH L

e 249 ¢

= olgfst mAAo]7]Ee] Ao

ol BMA|o)7|Ee AA AR v 4 Sl A
Su19) ABE olgah Tmuldel, BA 7))
I} o]EAE T Algkx stellA A AXIEAT
S AAdeE B4 22391 (motion profile), —12]al ﬁ/‘é%
Al S Wl Atho|A Add= :‘La.ﬂp](pre filter)

Ak AFelM = gEwAo)7]= 2 AAIEATRE 7F
gatoll 7lEddel 3 JsAzt adE HFHow v
14 9,

71E ATE AR,

¢

O ox 2

mii;, of r

L

& HN if
"oz

=l

K

2A ZEoels Toget a4k

* Corresponding Author
Manuscript received July 7, 2014 / revised September 10, 2014 / accepted
September 15,2014
sk ?‘}% Z1AQT-Y A7 AT (hawan@kaist.ac.kr)
o152, &13E, A4 KAIST 7|Ag-3A| =5 s
(leg0041 O@kaist.ac.kr/totottt(@kaist.ac.kr/kyungsookim(@kaist.ac.kr)
% T gL 7] A3 8 khrew@hoseo. edu)
* % T2 2014 A 2932] ICROS Shztfjs]o] Z<to] EEAS{17].
R SRS FEUE ?J_—x—ﬂﬁ‘_'r/‘}cﬁ‘ A7l A A(14PRTD-
B061485-04)°1] 2]3i] TGEQM =2

Copyright® ICROS 2014

FY} AE5ARE ke VedEs =
& 54E 7L AT ME Fete] AuAE Uie
ofel wiA] H7le] Sl AAH JfEH o A7
Hoj gkrk ZHzhe] AT gAtE Av R vaat 2k
7].11— pﬁzﬂo] Eg]rﬂgﬂ: Qje_:lf-lz‘sﬂﬂi 1950Lﬂ7ﬂ Smith7]'
A|2F8l posicast controlol] A L YFE S 4= Ut} Smiths
g A7 el ol FAl7]= Aol ozt V&
dEE Ada Z7H/‘1 015/‘17—‘ w opr] = x]"ﬂ‘;ﬂ%i
= 19894
3, 215i9] e 214 AEE
1 H 2] €E, ZV (Zero Vibration)
o] ofelt]jo]e] &L ZV shaper
AHE olgalo] AxEle NESS
%ﬁ]ﬂgi  ARdEe Adte e

@A Tk Qe e

-|~
l‘ﬁ
o

shaper7} Xﬂ"iﬂ
o sl wHEoix
U= 54

2 225 S e Avun gest Pk ol
Bh AAZ OFH wel 5719 S AARNEE,
Aol mel ool 29 Fes 2o Felel A4S veh &
49 % givk mebd o597k FE71S) AEEA del
Wk $4Y 5 Qi A AR AP s o
o] 5 Zzselolr), b (e A ZEsde 57t
SIESENS TRHOR o Fol7l AltkelE Ezsjelolh
AerElE Ssile el Dustel RS A e
oI5 et i 54 uhol 2 11F
NEEEETIE

H

fitlo
)
o,
>
¢
50
i
@
g
rT’



1126

W7 SR =)
oI S el g

o] RE=o =

52 ol Welth L

A

pEEIS &%‘dﬂﬂlﬁb
2 A%Hom 273 fiio) ol
AR RN
o] Fkslofska, el vhe)
QERRE R

olol] ¥ AT AR o] Foix
5 BAste] 1 92 olsshan)
ol 7bg dlEA Al 5
¢ AR5 e A P olglel o

7V

Y 139} ol HEFGT} Akl
H, Qg 2710) MR LR oAy
A el BASELERE TR ¥R ¥ 4

o
7} 3re) A7k L olesl o] Aalan,

IL AlC2[E

ATH11-14].

o

Fob n

L
o
[
[H
it
1)

ll:l
fr
i)
mO
urt
fo
oX,
ofr o
9

2
©
o
ot
i2)
2
o

Ut ofN me e Hz ol

T=2aln sHE Tl

e B wastele A Eesielt 11

HARS T Ao

2o

T A

of Jlm

S

o,

%0,

V. I
tg max R ta + t‘, — target (1)
Amax max
1, t, 2 7S S5 T ARE A[E ovisiy,
516@0!’ Amax’ I/max l‘:‘; O]%7ial’ z]m7]~i:“]c" 'iLlEH—éT_E% Q]U]
ek Alekeld Zsjele] AAFHANUFE TR 3
W oERE g Es d gu madn, gEees g
& o83k ofe} o] AT 4 k.
Amax‘\ T
g0 l
'Ama‘( ¥
Amax
ta t, 1y
'Amax’
szlx’
)
>
0
6largel’
g
=9
0
1y 1 2] 13
Time
T LA ek

Fig.

1. Trapezoidal profile.
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