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opposite direction and we converted the difference into the turn angle of the plate and 
used it. 
     Then, the true instruction angle (θ''xi, θ''yi) of each instruction point was calculated 
when we substituted the targeted value (θxi, θyi) for Eq. (18). In other words, if an error 
occurred because of the DBB method near the posture that the plate support is 
expected beforehand, we made the error coefficient line [Ε] like in the statement above 
in total in the turn period of the ball, and it was thought that the greatest angle (θxi, θyi), 
which was an aim, was provided when we instructed a true instruction angle (θ''xi, θ''yi). 
The true instruction angle (θ''xi, θ''yi) can calculate by Eq. (19). Therefore, by proposed 
method, a true teaching angle to revise the exercise precision was backlash in the dual-
arm robot’s motion and the motion precision greatly decreased.  
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5. CONCLUSION 
     In this paper, we discussed about the investigation of two-axis synchronous 
accuracy of plate pivot control with various poses of industrial dual arm robot for ball-
rolling motion on working plate. We have proposed a new method for simple, on-site 
evaluation of motion error in two-axis synchronous rotational motion by inducing a 
circular rolling motion of a ball on a working plate and measuring the error of the rolling 
or the error of the ball rolling relative to a reference circle. In this report, we further 
investigated the motion control of the working plate supported with a dual-arm robot 
under various postures, in particular, upper and lower posture. 
 

(1)  Factor of the robots that have an effect include the end-effecter of the dual-arm 
robot to handle a plate. It was regarded that the master arm of the robot was at the 
position where the state of the end-effecter was more asymmetrical than the 
relations of the slave arm, and we therefore knew the movement of the produced 
origin position. 

(2)  As a result, in the plane coordinates that the ZR-axis was related to by the DBB 
method, I knew what a particularly discontinuous error would be produced on the 
ZR-axis. It is thought the cause was the backlash error depended on the time of 
motion of motor inversion of each joint. 

(3)  We held a working plate that was a standard at the top and bottom position and 
accomplished rolling motion of the ball by plate turning. As a result, the top and 
bottom maintenance system understood that the effect of the motor backlash 
became significant. 
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