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7yP�W³W�- %jL�EiR�SKkQ�WtFK�WD\�Pi\�URERW�VRQJ�VRQJ�SK·QJ���E±F�
Wõ�GR��-RRR (Revolute ± Revolute ± 5HYROXWH����Ç tính toán cho 
KË�WKÕQJ�ÿLÅX�NKLÇQ�WD\�Pi\�URERW�WURQJ�NK{QJ�JLDQ�OjP�YLËF��P{�
KuQK�ÿÝQJ�KÑF�QJmçF�Yj�ÿÝQJ�KÑF�WKX±Q�FëD�WD\�Pi\�URERW��-RRR 
ÿmçF�[k\�GõQJ� �y�Oj�P{�KuQK�WKÇ�KLËQ�PÕL�TXDQ�KË�JLóD�NKßS�
FKë�ÿÝQJ�Yj�YÏ� WUt� WUrQ�KË� WÑD�ÿÝ Descartes, góc xoay cëD�NKkX�
FK©S�KjQK�FXÕL��&iF�PD�WU±Q�VX\�UD�Wï�ÿÝQJ�KÑF�FKtQK�Oj�FiF�PD�
WU±Q�-DFRELDQ��Yj�VDX�ÿy�íQJ�GéQJ�FiF�PD�WU±Q�Qj\�YjR�WuP�FiF�
F©X�KuQK�Nä�GÏ��+kQ�QóD��YLËF�WuP�ÿmçF�FiF�PD�WU±Q�-DFRELDQ�Qj\�
FzQ�JL~S�FKR�YLËF�WtQK� WRiQ�ÿÝQJ� OõF�KÑF�SKéF�Yé�FKR�YLËF�ÿLÅX�
NKLÇQ�EµQJ�SKmkQJ�SKiS�ÿLÅX�NKLÇQ� WtQK� WRiQ� OõF� &iF�NÃW� TX§�
ÿmçF�NLÇP�FKíQJ�WUrQ�0DWODE�6LPXOLQN�NÃW�KçS SolidWorks QKµP�
SKéF�Yé�FKR�YLËF�WKLÃW�NÃ�NtFK�WKmßF��TXû�ÿ¥R�FKX\ÇQ�ÿÝQJ��SKkQ�
WtFK�NK{QJ�JLDQ�OjP�YLËF�OR¥L�WUï�FiF�F©X�KuQK�Nä�GÏ��WtQK�P{�hình 
ÿÝQJ�OõF�KÑF�Yj�ÿLÅX�NKLÇQ�FëD�WD\�Pi\�URERW�VRQJ�VRQJ�SK·QJ���
E±F�Wõ�GR� 

 Abstract - This article analyzes 3 degree-of-freedom planar 
parallel robotic manipulator 3-RRR (Revolute ± Revolute ± 
Revolute). For computation of control system of the robot in 
workspace, inverse kinematic and forward kinematic model of 
robot 3-RRR are firstly created. These models demonstrate the 
bond of active joints and positions on Descartes coordinates, the 
angle of end-effector. The matrices which are derived from 
kinematic models are called Jacobian matrices which then are 
applied to find out singularity configurations. Moreover, Jacobian 
matrices are helpful to calculate dynamic model which is used for 
computed torque control algorithm. The results of this paper are 
verified by simulation using Matlab/Simulink combined with 
SolidWorks, which are helpful for designing dimension and 
trajectory, analysing singularities avoidance, computing dynamic 
model and control algorithm of the robot manipulator. 

7ï�NKyD�- tD\�Pi\�URERW�VRQJ�VRQJ�SK·QJ��c©X�KuQK�Nä�GÏ��ÿÝQJ�
KÑF�WKX±Q��ÿÝQJ�KÑF�QJmçF��không JLDQ�OjP�YLËF� 

 Key words - planar parallel robotic manipulators; singularity; 
forward kinematics; inverse kinematics; workspace. 

 

1. �»W�Y©Q�ÿÅ 

7URQJ�WKõF�WÃ�Fy QKLÅX�OR¥L�NLÃQ�WU~F tay máy khác nhau 

ÿm�ÿmçF�QJKLrQ�FíX�Vñ�GéQJ�UÝQJ�UmL�WURQJ�F{QJ�QJKLËS. Tay 

Pi\�URERW�VRQJ�VRQJ�FKR�KLËX�Q�QJ�FDR KkQ YÅ�ÿÝ�FKtQK�xác, 

ÿÝ�EÅQ�Yj�NK§�Q�QJ�W§L�OßQ khi VR�YßL�WD\�Pi\�QÕL�WLÃS. Nó 

ÿm�ÿmçF�íQJ�GéQJ�WURQJ�U©W�QKLÅX�íQJ�GéQJ�Wï V§Q�[X©W�KjQJ�
hóa, gia F{QJ�Fk�NKt ÿÃQ�P{�SKÓQJ�Pi\�ED\, Yj�WUã�QrQ�SKÙ�
ELÃQ�KkQ�WURQJ�F{QJ�QJKLËS�F{QJ�Fé�Fk�NKt�KyD�WUrQ�WKÃ�JLßL 
[1]. �Ç�ÿLÅX�NKLÇQ WD\�Pi\�URERW��QJmáL�WD�WKmáQJ�G�QJ�lý 

thX\ÃW�ÿLÅX�NKLÇQ�URERW�VRQJ�VRQJ�>6] FëD�FiF�WiF�JL§�/HL�/LX��
Quanmin Zhu, Lei Cheng, Yongji Wang, Dongya Zhao. 

Mô hình tay Pi\� WÙQJ� TXiW� ÿm� ÿmçF� Yang, Guilin, 

:HLKDL�&KHQ�� ,��&KHQ�ÿmD� UD� >�]. Mô hình tay máy robot 

song VRQJ� SK·QJ� �-555� GõD� WKHR� SKmkQJ� SKiS� '+ 

(Denavit & Hartenberg, 1955) ÿm�ÿmçF�6HUGDU�.�o�N�ÿmD�UD 
[4]. Trong sách [6] các WiF�JL§�/HL�/LX��4XDQPLQ�=KX��/HL�
&KHQJ��<RQJML�:DQJ��'RQJ\D�=KDR�ÿm�QrX�UD�YLËF�íQJ�GéQJ�
FiF�Nû�WKX±W�ÿLÅX�NKLÇQ�QKm�ÿLÅX�NKLÇQ�ÿ×QJ�EÝ��ÿLÅX�NKLÇQ�
WUmçW��ÿLÅX�NKLÇQ WKtFK�QJKL�PÝW�FiFK�WÙQJ�TXiW�FKR�QKLÅX�ÿÕL�
WmçQJ�URERW�NKiF�QKDX���ÕL�YßL�YLËF�QJKLrQ�Fíu các F©X�KuQK�
Nä�GÏ�WKu�ÿm�ÿmçF�QrX�PÝW�FiFK�WÙQJ�TXiW�FKR�FiF�OR¥L�URERW�
song song [1] FëD WiF�JL§ Merlet J.P. 

Merlet J.P. [1], ÿm�WUuQK�Ej\�FiF�FiFK�WuP�UD�F©X�KuQK�Nä�
GÏ�WÙQJ�TXiW�FKR�FiF�OR¥L�WD\�Pi\�URERW�VRQJ�VRQJ��&©X�KuQK�
Nä�GÏ�[§\�UD�NKL�FiF�JyF�FKë�ÿÝQJ�Yj�YÏ� WUt��JyF�[RD\�FëD�
NKkX�FK©S�KjQK�FXÕL�WKHR�PÝW�PÕL�TXDQ�KË�Y{�QJKLËP��KD\�
QyL�FiFK�NKiF��[pW�YÅ�TRiQ�KÑF�VÁ�NK{QJ�W×Q�W¥L�JLi�WUÏ�ELÃQ�
WURQJ�SKmkQJ�WUuQK�JLóD�JyF�FKë�ÿÝQJ�Yj�WÑD�ÿÝ��JyF�[RD\�
FëD�NKkX�FK©S�KjQK�FXÕL��;pW�YÅ�SKmkQJ�GLËQ�V±W�Oê�FëD�P{�
KuQK�WKõF�WÃ��WKu ÿy�Oj NKL�FiF�WKDQK�FëD�WD\�Pi\�URERW�EÏ�F�QJ�

UD�KR»F�J©S�O¥L��1ÃX�WD\�Pi\�URERW�EÏ�UkL�YjR�WUmáQJ�KçS ÿy�

WKu�FK³F�FK³Q�PÝW�ÿLÅX� Oj�YLËF�ÿLÅX�NKLÇQ�VÁ�NKy�NK�Q�Yj�
NK{QJ�EiP�WÕW�TXû�ÿ¥R�ÿ»W�UD��KD\�WK±P�FKt�NK{QJ�WKÇ�ÿLÅX�
NKLÇQ�ÿmçF��&KtQK�Yu�Y±\��YLËF�WuP�UD�PÝW�NK{QJ�JLDQ�OjP�
YLËF�OR¥L�WUï�FiF�F©X�KuQK�Nä�GÏ�ÿmçF�FRL�Oj�YLËF�W©W�\ÃX�WURQJ�
WKLÃW�NÃ�ÿLÅX�NKLÇQ�WD\�Pi\�URERW�QyL�FKXQJ�Yj�WD\�Pi\�URERW�
VRQJ�VRQJ�SK·QJ�QyL�ULrQJ� 

Trong bài báo này VÁ O«Q�OmçW�WUuQK�Ej\�các P{�KuQK�ÿÝQJ�
KÑF ÿmçF�P{� W§� WKHR�G¥QJ�KuQK KÑF, nó NKiF�YßL�SKmkQJ�
SKiS�'+�QKm�WURQJ�EjL�EiR�>4] FëD�6HUGDU�.�o�N. 7ï�ÿy�Fác 

PD�WU±Q�-DFRELDQ�FÊQJ�ÿmçF�[k\�GõQJ�QKµP�ELÇX�GLÉQ�PÕL�
TXDQ�KË�JLóD�Y±Q�WÕF�JóF�FëD�URERW�WURQJ�KË�WÑD�ÿÝ�NKßS�FKë�
ÿÝQJ�Yj� WÑD�ÿÝ WURQJ�KË� WÑD ÿÝ�Descartes, góc xoay khâu 

FK©S�KjQK�FXÕL��'õD�WUrQ�FiF�PD�WU±Q Jacobian ÿy��bài báo 

VÁ�ÿL�YjR�SKkQ�WtFK�FiF OR¥L�F©X KuQK�Nä�GÏ�FëD�Way máy robot. 

6DX�ÿy��ÿÇ�NLÇP�WUD�các NÃW�TX§�ÿ¥W ÿmçF, bài báo WKõF�KLËQ�
P{�SKÓQJ�WUrQ�0DWODE�6LPXOLQN�Yj�6LP0HFKDQLFV�WUtFK�[X©W�
Wï�6ROLG:RUNV� 

1ÝL�GXQJ�EjL�EiR�ÿmçF�WUuQK�Ej\�YßL�FiF�SK«Q QKm�VDX: 
3K«Q���Oj�ÿ»W�Y©Q�ÿÅ�FKR�YLËF�QJKLrQ�FíX� 3K«Q���Oj�P{�KuQK�
ÿÝQJ�KÑF�WKX±Q�Yj�ÿÝQJ�KÑF�QJmçF��3K«Q���Wrình bày các ma 

WU±Q�-DFRELDQ��3K«Q���JLßL�WKLËX�FiF�F©X�KuQK�Nä�GÏ và không 

JLDQ�OjP�YLËF��3K«Q���P{�SKÓQJ�NLÇP�QJKLËP�NÃW�TX§�ÿ¥W�
ÿmçF��Yj�FXÕL�F�QJ��3K«Q�6 VÁ�Oj�NÃW�OX±Q�FëD�EjL�EiR� 

2. Mô hình ÿÝQJ�KÑF 

Xét mô hình WD\�Pi\�URERW�VRQJ�VRQJ�SK·QJ�� E±F�Wõ�
do 3-RRR QKm trên Hình 1, KR¥W�ÿÝQJ�WUrQ�P»W�SK·QJ�QµP�
QJDQJ�WURQJ�KË�WÑD�ÿÝ�Descartes. Các vector QKm�VDX� 

x �� L >MÔ5á MÔ6á MÔ7?
Í  là vector góc FKë�ÿÝQJ� 










