% 46 % 5 1249 Ak X F R (8 AR HF KR Vol.46,No.12
20255 12 A Journal of Northeastern University ( Natural Science ) Dec. 2025

doi: 10. 12068/j. issn. 1005 — 3026. 2025. 20240136

E T ISSA-LSSVR K 6-DoF #llzg A
REALAS E MBS

FaF!, kLA, F O, Mt
(1. RIALKZ P TS A shibs:Be, iT7° M 110819; 2. JeBAEHL T () HFRAR, 127 Pk 110000)

1 . R 6 [ (6-DoF) L A (g 1 42— B 6-DoF L A E {37 15¢ 22 T FIURS S8 432
Tk AT AERLES N0 = 5 AR XN B 43 S8 AT SRR T 1, I ST SRR 152 2 46 1E 2 = v DU 19 o
Btk . SCE BIALER N TAEG B A X iR 2% . b, #2107 356 el R R Rk fb e/ 3R 3¢
5 1] £ [0 I (ISSA-LSSVR) Sk 1 158 22 AMEASE RN TU AN IEMLAR N A S (iR 25 . 25 R AT 3
[] &% 8] 9 (SVR) | Fie /N — 3 S5 1] & [0 5 (LSSVR) FlRR 48 48 42 530 1k A0 Ak d5e /)N — 3¢ 345 ) 44 171 U9 (SSA-
LSSVR)H7k , 5 T ISSA-LSSVR Bk 1y 158 22 #MARCR IR I, MLAF N X R 22 BE K T 65. 68% , lr R iR 2 ¢
iK1 68.95%.

X B R 6 AHMENEEA RN BN R ISSA-LSSVR AT 5 iR 22 M

FESES: TP 242.2; TP 391 XEARERD: A XEHS: 1005-3026(2025)12-0048-09

Research on Positioning Accuracy Compensation of 6—DoF
Robots Based on ISSA-LSSVR

YU Hua-yu', ZHU Wen-fu*, XIN Bo', SUN Jun-feng'

(1. School of Mechanical Engineering & Automation, Northeastern University, Shenyang 110819, China;
2. Shenyang Aircraft Industry (Group) Co., Ltd., Shenyang 110000, China. Corresponding author: XIN Bo,
E-mail: xinbo@me.neu.edu.cn)

Abstract: To enhance the positioning accuracy of six-degree-of-freedom (6-DoF) robots, a
method for predicting and compensating for positioning errors of the 6—-DoF robot was proposed. A
hierarchical line-by-line sampling strategy in the high-frequency workspace of the robot was
introduced, and a cumulative measurement error correction formula was established to improve
measurement accuracy. Experimental results demonstrate that the robot’s working position
significantly affects absolute errors. To address this issue, an error compensation model based on
an improved sparrow search algorithm-optimized least squares support vector regression (ISSA—
LSSVR) was developed to predict and correct the robot’ s inherent positioning errors. The results
indicate that, relative to the support vector regression (SVR) algorithm, least squares support
vector regression (LSSVR) algorithm, and sparrow search algorithm-optimized LSSVR (SSA-
LSSVR), the ISSA-LSSVR algorithm achieves superior compensation performance. Specifically,
the absolute error is reduced by 65. 68%, and the maximum error is decreased by 68. 95%.

Key words: 6-DoF robot; error measurement; cumulative measurement error; ISSA-LSSVR
algorithm; error compensation
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Fig. 5 Absolute error of measured point samples
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Fig. 11 Comparison of prediction accuracy of robot’s X-axis error training set
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