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Trajectory Planning and Analysis Verification of Robotic Carton Packaging System

CAO Chong-zhen, XU Jie, JIANG Peng, XU Tong-ran, KAN Chang-kai
(Shandong University of Science and Technology, Qingdao 266590, China)

ABSTRACT: The work aims to ensure the stable working of robotic carton packaging system and improve the packaging
quality and efficiency. After the overall planning of the system, the trajectory points of carton packaging system were de-
termined. The trajectory planning of different motion processes respectively in the joint space and Cartesian space
was carried out and the interpolation curves of each joint were generated. The simulation experiment on the robot
was conducted by virtue of Matlab to generate the angle planning curve of each joint and compare it with the results of
trajectory planning. The trajectory planning was verified by the real robot. The interpolation curve of each joint coincided
with that of the angle programming. The angle planning curve was smooth. The method for the box robot trajectory plan-
ning is feasible, and the results are correct.
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Fig.1 Carton packaging system
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Fig.2 Robot's coordinate system
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Fig.3 Position and flow chart of system trajectory point
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>> L1=link([-pi/2 170 0 504 0],'standard");

>> L.2=link([0 780 -pi/2 0 0],'standard');

>> 1.3=link([-pi/2 140 0 43 0],'standard");

>> L4=link([pi/2 0 0 760 0],'standard');

>> L5=link([-pi/2 0 0 0 0],'standard");

>> L6=1ink([0 0 0 0 0],'standard");

>> r=robot({L1 L2 L3 L4 L5 L6},'6R");
>> plot(r,[0 0 0 0 0 0])
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>> qz=[0 -p1/2 0 0 0 0];

>> fkine(r,qz)
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1.0e+003*

0.0000 0.0000 0.0010 0.9300
—-0.0000  —-0.0010 0.0000 0.0430
0.0010 —0.0000 —0.0000  1.4240
0 0 0 0.0010
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ql1=[-0.511*pi -0.2545*pi -0.2795*pi 0 0.534*pi
0.9935%pi];
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Fig.5 Interpolation curves of each joint

q2=[-0.011*pi -0.2545%*pi -0.2795*pi 0 0.534*pi
-0.011*pi];

t=0:0.02:0.6;

[9,qd,qdd]=jtraj(q1,92,t);

subplot(2,3,1);plot(t,q(:,1));xlabel('Ff [#] (s)");ylabel

(KT 1(rod));

subplot(2,3,4);plot(t,q(:,4));xlabel('H} [ (s)');ylabel
(‘K1Y 4(rod));

subplot(2,3,5);plot(t,q(:,5));xlabel('F [#] (s)");ylabel
(‘RAT 5(rod)");

subplot(2,3,6);plot(t,q(:,6));xlabel('f [ (s)');ylabel
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Fig.6 Angle planning curve of each joint
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>>T1=transl(1435,-6.5,160)*trotx(pi);

>>T2=transl(1402.5,-6.5,1160)*troty(-pi/3)*trotx(pi);
>>t=[0:0.01:0.2];

>>T=ctraj(T1,T2,length(t));

>> g=ikine(r,T)
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Fig.7 Motion state of box robot
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