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Research on Acc/Dec Algorithms Based on Energy Optimization

Li Zhiguo Li Pingping Liu Jizhan Li Wei
(Institute of Agricultural Engineering , Jiangsu University, Zhenjiang 212013, China)

Abstract

The minimal energy dissipation of ideal velocity profile and the velocity function of general acc/dec
algorithms were deduced. Subsequently, according to the relation between the velocity curve and the
power dissipation in the motor, the energy dissipation function per step under the S-curve velocity was
derived, and its minimum was solved with Matlab. It is a new discovery that the optimal velocity can
be gained when #; of trapezoidal algorithm and quadric spline curve is T /3 and T /6 respectively; ¢,
and 7, of S-curve algorithm is 0.017T and 0.32T respectively; ¢; and ¢, of AS-curve algorithm is
0.017T and 0.35T respectively, and R, is 0.98. At last, the energy dissipation of acc/dec algorithms
were calculated under the conditions of different time parameter settings, and were compared with the
ideal velocity, more, there were obvious differences in energy dissipations of different algorithms. It is
very useful to set the time parameters of acc/dec algorithms and improve the efficient of motor in acc/
dec motion control.
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Fig.2 Trapezoidal velocity profile
AR A 1) B el 4 ) B ke A 3 A A
FEARA AT RO
0

t(T—1)" (0<t<<ty)
w(t)= % (1,<t<<T-1ty)
Cal (0 (Mo <=1
(3)
H530(3) FRASR (L) , B 2 R B R ANy
_r]*¢? 2
PR (T2 (4)
skl MR
_13.5/)%¢%
E="a s (5)

Moy =T/3 0, () o, B hns B 2
BN H BV 12 Bl I B] AR A5 I, 7 31 110 3 32 48 B
SETRE R B UL I S B S B, W& 2b B .

2.2 TREFEMEMBIEREEEERE

A A F A9 A 25 oty 2 3 2 0 JEE 19 o o i Bt
PRI 3 B 5 3 B I il B R i i B 1Y) 3 By i (]
&l 3a Frs o

AR R 2% 4 sl 42 ] B ke 4 2 A U
SRS S L OGSV 305k &)



% 8 RE S R RIIEGHE F S 0 REFE 4T S LA 195
(1)
0 t‘l 2t:| T—:2r1 T.—rl T ¢ 0 ;] t t T—;3 T-t, T-t; T ¢
(a) (a)
w (1) : a(t)V—\
0 ;1 ;z s T-6\T—-t, T-t,JT ¢
T FET o
a(r) (b)
: K4 SiZsERE
o I T 2T\ 3L /1
6 3 3 6 Fig.4 S-curve velocity profile
(b)
B3 R ML B olt)=
Fig.3 uadratic spline velocity profile 0
g; Quadratic sp ty p 2l Tt 4] (0<r<ty)
2
Y TR (0<esay) B R Y
2f1(T 2f1> 2 fz[Tf(f1+l‘2>}([ 2) (f1<f<f2>
g 2,2
- T2t ) (1<) f Na _atn
ol1)= (T 2l1)f1< 2ty ) [1[2”_([1“2”[ 2+<f1+f2>f ) }
f{%; (26,<1<T-21,) (1< 1<t5)
wy(t) (T-20;<t<T-1y) T—(z‘fﬂ‘z) (13<t<T-13)
cuS(l) (T7Z]<Z<T) (6) ‘”5(” (T‘[3<Z<T‘l‘2>
(1) (T-1,<i<T-1y)
Ao, (0 0 KFIREE R T ou(0), | P
4] - A
ws (OB 0, (£) cwr ()T 1= T/2 X, B ’ 1 )
BHEBUPE LA o0 (0 05O an (D os (O
/\ﬁ(l)fn/\L%}:,/\/n%E*ﬁéyfﬁﬁ 4%‘&(9)1{:/:55(;),4:}?J S EE(%E@HKA%@&(_’ | 3%
BRORAR ), 1 ki 002 =00
20 4 3 33T~ <l‘2+l‘1)]2
B (T -21,) D Fum Matlabumuﬁﬁ; B I (U] 25 Ky
K/ Mif 0.00), WA 5 B 7R [ R B 2, = /T,
18207 x2=1,/T, E=MrJ?0*/Ky, M NFERER KL,
E_W (8)

Mo =T/6 B, (8) Wi, RIS H B vk
TN ek B R 9 v B i Bl B ) AH A, Ho ok
T /65 5) BB B [ T /3 B, 45 31 (1) 3 B2 58 B
BT RE R R A R R SR i 4 B AR R, A&l 3b
FIis
2.3 S HZINIBIEE % E E

Bt S i 2 8 BE 40 J 0 o e Be L &) ek
Be U B AT B sl B AT Js e B e
Bz shist el an &l 4a s o

FRAE S il 2 b 42 il S s e e A Ut 2k

A A5 B

0 I\
K5 SihZehe s e

Fig.5 S-curve energy function
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Tab.1 Step, time coefficients (x;,x,) and M

PN x3 x M in
0.10 0.20 0.10 17.007
0.05 0.30 0.05 14.903
0.01 0.32 0.01 13.779
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Tab.2 Energy dissipation of acc/dec algorithms and ideal velocity profile
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