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The Researches of Application Techniques on Robot Trajectory P lann ing
w ith E volutionary Can putation

Zhang Guangduo W ang Zhengzhi
(Department ofA utom aticControl NUDT, Changsha 410073)
Chen Jiqiang
(Shenzhen w ater Resource Cohtd Shenzhen, 518046)

Abstract This paper researches into actual robot trajectory planning system (RTP-1) helped
w ith the idea of evolutionary com putatbn and provides a kind of dynam ic coding schem e w ith m ulti-
level stucture, optim izes the distance path and the displacament of link angles respectively by low,
m rdle and high level evlutionary akorithm s and solves the problan of engineer optm ization w ith
multigoal and m ultirestran based on themulti-level op tim ization strategy, and establishes a currency
schem e of sequence—correlated problen solving It accelerates the process of robot trajectory planning
by take advantage of Lam arck effect This paper has realized the reasonable trapctory planning w ith
arbitrary space lines or cutves on the robot of PM 501 T he realized process of trajectory planning has
a fine stability, the ad jacent am —confiurations has a fine flex ibility and the sequence of am —configu-
rations has a fine flatness Them ethod of robot trapctory planning used in this paper can be general
ized to apply in different kinds of dynamic sy stem s
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(1) ;
(2) A= (ay, ay az a4 as),
(3) ; Tem (Ay - An); 1
(4 P= (T -, Tn} m.
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E ndP rec )
(2) ;
PathPrec )
(3) (
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33
DesirePath= Path(x, y, z); Bestl' ray {A1,--
Anl)
(a)
(b)
(1 DesirePath (End® -+, End* ) End*
(xi*,yi* Lz ¥ ); £ {Qvn} .
(2) LGA A¥* = (a* , a* ,a3* , a* ,as* )
E#* E nd# :|E# End* |< EndPrec
(a) ai, a2 as a4 as A= (ay, ay a3 as, as),

OIdA m Pop= {A1, -+, Axmpasie}

0 1dA mPop( A mPopSize),

Ei(xi yiz:) ;

(b) O IdA mPop
Ei End*
dist= |E:End* | =
(i=
E nd*
(¢) distnin< EndPreg Ak
(d) , O 1dA mPop

(€)O IdA m Pop— N ew A mPop;

(3) M GA
InitSuitl raj
(a) D esirePath
(2),
O T raPop=
(b) O I rajPop

(xi — «f¥ )2+ (yi — yi* )2+ (zi = z1° )5

2

L---, A mPopSize)
disti= |ErEnd® |,
A#F .
, N evA mPop.
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(b)
InitSuitl rag (A1, -+, An);
:2 | EEnd* | < PathPrec
Ende* , -+, End* |,

InitT raj= (Ajn -, Ajn);

0 1dT raPop( T rajPopSize);

{ InitT I‘ajl, Tty InitT raj'raj[’opsiz(‘ }.

SumD ist;

Sum dist= Z dist= 2 E End* |
£ o z o

,Jj= L, TraPopSize
Sunm diski= Sumdisti
(¢0 Sumdista< PathPreg
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(d) , O T raPop , NewT rapop
(e) O ldT raPop— NewT raPop (b)
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BestT raj ( )
( )
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O ldT rajPop( T rajPopSize);
O ldI' raPop= {InitSuitl raj, ---, InitSuitl rajwpopsie}.
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) ( / /
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Fiha= NewTraf it
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