233974

mynusdumamsiedsuiimanzamiiunssrumsiitdglumnmsavguuesud
Filasiluudaitaiilumsiausmiudnnlseneuiusudiiy dasmsussansamwgege @ nai
1 lumsiadauihiosfige wiwnuiliteniige lamsnszqmissiiga Seluineminudillddenls
Haitusanmililumsndauinfeniige Wudlsifudhwmnsyesdymmsmeaimnsau dasn
nanludshdyduunandalunugasmnisu uamslilaifudhmneilifissadadoniu e
iluganadr anuds uazmanszqniifiangs eraduralitaduuazlassaisauunaionu
demeld daiudidasiimfinnsanyeuwameauadinmanits Fldud dadrnazesenin
ALY UATMINTEAN
qmiwu-m-nmﬂu‘iﬁ'aﬁﬁa inwemsmdumemseasufivasmunadldomlumsideui
u"azrﬁqm Toele5gmdluilady (Hs) warlavdamsTuiliady (HHSA) Fesasidildalitegldinn
vzgndlFlunumemidumamsiedsufivasuzunasnieu wHshmudsemaeninTusunsuis
(SQP) ﬁ‘Juﬁ%‘i"a'"lﬁ%‘ume‘iau'lummﬁﬂtumm‘smﬁwﬁmmzﬁuﬁ uaiitadeilasnnitidaims
mstmuamBduiivsnzas lwuneids HS war HESA ludasmamsimuaGuduialdsuaa
sululahEuauaznasaufuuuna 6 ssmdgsausziliouifisuramamagauyai 3 35 Taelums
nadevldidanldsuuuumaaioud 2 guuuy 1dud Ardin-alumi (Cubic splines) wav-aluavding
5 (5" degree B-splines) tialvnasauaquiviiludnynize g Tasuamnageulduaalitiuing
Fdnis Hs Anhuaiildannis sop Aimstvuamduduitlimngay udds HESA Winafidniis
HS  wagliuanunAufuas sQp  AiimstmuasEuduiinnzay duludeaguldngs Hesa
i‘iﬂ-sza'n%mwLﬁ'mwa'lunwuﬁﬂmmmwmfumqmsmﬁ'ﬂuﬁumtwunaﬁiﬁnm’lumsmﬁauﬁﬁﬂﬂ
fign uaryausiuuaddB HS uar HHSA MifininiE sQP delidasmstunaulumsmenGudu Junld
gzannsamshlUuszgndldau Tosmmzumadumsmidumimsiedouitasuzunadildnmly
maiaRauiiiosiige
239974
The optimal trajectory planning is an important function in a robot control area. Generally, the
operating function of manipulators requires the best performance such as minimum traveling time,
minimum consumed energy, or minimum jerk. The traveling time minimization is chosen to be the
objective function as time is critical for productivities in the industries. However, if only is this objective
function employed, it can lead to very high velocity, high acceleration, and high jerk problem; and it can
result in damage on actuators and structures. Therefore, the kinematics constraints such as velocities,
accelerations, and jerks limitations are still necessarily considered. This thesis proposes for the first time
a minimum time trajectory p'anning of robot manipulator by using Harmony Search (HS) and Hybrid
Harmony Search Algorithm with Sequential Quadratic Programming (HHSA). Although Sequential
Quadratic Programming (SQP) is a popular method for solving optimization problems, it needs suitable
initial values. Optimization techniques such as HS and HHSA do not require initial values. Hence SQP,
HS, and HHSA have been applied and their results are compared. The simulation of the 6-DOFs robot
manipulator trajectory is employed. Two cases of the trajectory form, cubic splines and 5" degree
B-splines, are illustrated to cover various trajectory form. The results show that the HS performs better
than SQP when SQP initial value is not set properly. However, the HHSA obtains the trajectory interval
time better than HS and equals to the SQP with suitable initial value. In conclusion, the HHSA technique
works successfully to solve the optimization problem in the minimum time trajectory planning.
Moreover, the major advantage of both the HS and the HHSA over the SQP technique is that they do not

require the initial value finding process.





