20214F3 A WHHENKFS%MARB¥R) Mar. 2021
H37E 2 Journal of Shenyang Jianzhu University ( Natural Science) Vol. 37, No.2
NEHS 2095 -1922(2021)02 - 0354 - 08 doi.10. 11717/j. issn; 2095 — 1922.2021. 02. 20

—METF POE A~ /NMER S mllE
HIHl 2 ANFRE 7%

BEED RIET ARE R, G A

(L PR R m R A M 8 in T2 SRR E KM BA TR, {07 WH 110168;
2. W PHEE SR ML T b, 30T YhFH 110168 ;3. HEEMS L TR RA A, R M 450000)

i ZE B B —FA T POE AKXy /R 5 AL 6B AARE T %, %
R AEAZ S FAREARAY P HEEG TR LB TRNE, ABAERAFE T T
MEFRAENZINEZR AR, Fik A TIHRHAR(POE) AKX & % EHE
FHFBER JTEHFHFARBRMY;E L LGB FREER FFd i gMeR Y
T AR AH, RAFIE B AR R 5 A2 8 d 2 H LA KR 09 R B AA LAt 5 XA 2
ML SR TALE R 20472 258, % Sh 3R & B 7T AT 4L 28 A K 9 Ao 4K 89 5% FR{A
rashmE, KRR T R ESARE F ST ALK, BR 2 MOTOMAN-
MHB0 #L 35 A ATIE F) FAREAF L, 5 R A %75 kA A8 %, T A AR A ik KT A2
g —A B R A RAF A KRR A PIE S FAM R RO BT, B
MBANEBF FIREAMERN G , PLB A KL B AL SR 24 ZHEAK, &8 KA
EFI R4 T POE A XA R DA 5ALE M TR BAAFE T ik, LB A A
MBAM LT AT L EITHBANAER BT RITTARE 7 R0 AL
B,

KR B (POE) s /MU s A ZhFRE s il i ZHHR

FE S ES TU391 XEARERD A

A Minimal Model and Visual Measurement Method
Based on POE Formula for Robot Calibration

SHI Huaitao'” ,ZHANG Zhijin® , QI Ruolong® ,FENG Dakuo’

(1. National Engineering Laboratory of High-grade Stone Material Numerical Control Machining Equipment and
Technology,, Shenyang Jianzhu University, Shenyang, China, 110168; 2. School of Mechanical Engineering,
Shenyang Jianzhu University, Shenyang, China, 110168 ; 3. China Construction Seventh Engineering Division.
CORP. LTD, Zhengzhou , China 450000 )

W Fs B HA.2019 — 06 - 04

HEEWHE. .+ =5 BRE S &3R5 H (2017YFC0703903 ) ; EH % H SRRl 3L 435 H (51705341,
51675353) ; Zndb KL S B sh ik FEI R B 5 S50 = F L 4 51 B (2018RALKFKT007)

TEER N AW (1982—) , 5 Bl 2%, i+t FENFHLE b E 53 J &5 i os .



o
&
&

AR5 — P T POE 22X i /MY 55 4L 5 ) e (X BILAS A\ < T 125 355

Abstract: A minimal model and visual measurement method based on POE formula for robot
calibration was proposed to solve the problems of singularity , parameter redundancy phenomenon,
as well as difficult to realize on-line automatic calibration. The kinematics equation of differential
linear kinematic error model is established, and by minimizing treatment to eliminate redundant
parameters , obtained kinematics calibration equation. By installing in the end of the robot binocular
cameras draw disc set up calibration system based on visual measurement calibration board, The
actual value of robot terminal pose can be automatically measured without external equipment, and
the calibration equation is identified by least square method. Kinematic calibration simulation of
MOTOMAN-MHS80 robot is conducted , and the results show that . This method is effective to avoid
the traditional model of normalization and orthogonalization in the process of iteration operation,in
the process of parameter iteration kinematics parameters can quickly converge to the stable value,
and the robot kinematics calibration before and after compensation, the terminal position and
posture error of robot have been significantly reduced. Using a minimal model and visual
measurement based on POE formula robot calibration method,can effectively improve the absolute
positioning precision of the robot, and realize the on-line automatic calibration of the robot,
increase the degree of automation of the calibration method.

Key words : product of exponentials ( POE ) ; minimize ; automatic calibration ; visual measurement ;
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