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Optimal Excitation Trajectories for the Dynamic Parameter
Identification of Industrial Robots by Using Combined Model
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Abstract : This paper discusses the advantages of using Fourier-based periodic excitation and of combining

internal and external models in dynamic robot parameter identification. Internal models relate the joint torques

or forces with the motion of the robot; external models relate the reaction forces and torques on the bedplate

with the motion data. This combined model allows to combine joint torque/force and reaction torque/force

measurements in one parameter estimation scheme. This combined model estimation will yield more accurate

parameter estimates, and consequently better predictions of actuator torque, which is shown by means of a

simulated experiment on a CRS A465 industrial robot.
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Table 1 Data for the simulation results
Internal External Combined
Parameter Exact - - - - - -

estimate variance estimate variance estimate variance
4P+ P, 0.2812 0.4871 0.1672 0.2659 0.0231 0.20%5 0.0133
Mgy + Ly, +1m, 43310 43406 0.0172 43462 0.0198 43266 00115
My, b -0.0910 -0.1781 0.1209 -0.0733 0.0127 -0.0851 0.0073
12 e -0.0398 0.1140 0.3331 -0.1318 0.03%2 -0.1256 0.0220
-0.0028 -0.2431 0.1253 -0.0045 0.0181 -0.0165 0.0105
4 gt Lymyz, 0.0458 -0.1838 0.1400 0.0360 0.0133 0.0527 0.0077
7 0.0006 0.1108 0.0041 -0.0072 0.0106 0.0016 0.0061
I 0.1204 0.1529 0.1673 0.0525 0.0350 0.1418 0.0202
My, -0.0500 -0.0174 0.0221 -0.0600 0.0165 -0.0548 0.0095
my 7, ~1.9800 -1.9670 0.0178 -1.9834 0.0116 ~1.9809 0.0067
rop -0.0951 -0.5080 02182 -0.0846 0.0279 -0.1242 0.0161
r 0.0003 -0.0691 0.0678 0.0119 0.0136 0.0001 0.0078
s -0.0016 0.1249 0.1904 -0.0085 0.0167 -0.0030 0.009
s 0.1081 0.1697 0.0858 0.0907 0.03%5 0.08%5 0.0222
Jid 0.0016 0.0363 0.0742 -0.0174 0.0146 0.0081 0.0084
bf 1.7760 2.2020 03116 - - 17232 0.2698
b, 3.3480 3.0939 0.2019 - - 33112 0.2532
\ 23110 2.0958 0.1565 - - 2.39%6 0.1354
¢ 35120 36243 0.2131 - - 34672 0.1850
6 06350 0.8616 0.2014 - - 0.8046 0.1744
& 14510 1.5874 0.1490 - - 1.4656 0.1290
my+m,fm, 36.0000 - - 36.0030 0.0066 36.0030 0.0033
1, 2y My 2+ T3 0.0240 - - 0.0214 0.0029 0.0212 0.0017
m, 0.1170 - - 0.1006 0.0210 0.1229 0.0121
7 0.0033 - - -0.0058 0.0192 0.0254 0.0111
// -0.0038 - - -0.0476 0.0321 -0.0059 0.0186
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