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Abstract

Based on the basic principles of linear decomposition of six-dimensional sensors, the marked ma-
trix regression algorithm, the sensitivity coefficient matrix algorithm, and the least squared linear
decomposition algorithm are analyzed on the basis of the comparison of matching error and
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matching error evaluation indicators. For example, a branded motor suspension device, its cali-
bration data is pre-processed, the suspension is decomposed, and the error is analyzed. The re-
sults show that the least squared linear matching decomposition algorithm is more applicable.
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Figure 1. Input-output model of an ideal six-dimensional force sensor
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Figure 2. Coupled six-dimensional force/torque sensor
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Figure 3. Drawing of the motor suspension measurement point
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Figure 4. The x-directional force value of the designated matrix inverse fitting line
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Figure 5. The x-directional force value of the sensitivity coefficient matrix algorithm fits the line
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Figure 6. The z-directional force value of the sensitivity coefficient matrix algorithm fits the line
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Figure 7. The x-directional force of the least squared fits the line
B 7. s FER x mAENEEZ
BPATEEEIE —FEMAT LR I, MBS | k%, DRERNTM S WERD, R
I FEARIAI R %S, APRIEZ R IA R . =MEIER | IRZES 1 RIRZEX LA RN R PR .

Table 1. Comparison of accuracy

1 RBEXLEE

‘ | i ‘
I Jit . [ES7E RN
R S,
e X 0.99 0 0.95%
B HE R
z 0.99 0 0.34%
. X 0.14 0.24 29%
RIGUE RAEOE
z 0.99 0 0.66%
X 0.99 0 0.93%
B/ I RA S
z 0.99 0 0.26%

ML AR BUE Y, bR R SR Bk R /TR 2 MM AU, & AR BV A AR A B S RCR BL AR
NRE IR ZE. MBS, REUVE RBGEFER AL x 05 A LR G ROREZE BIA 2 J7 1A% x J7 17
R YT SR AR IR ZE UK o AR 8 FE PRI 5305 N IR M B S5 70 BIE x T7 < 2 77 )™
R G IR E M — B L, SR T B PR

M 8 K 9 KIL, Hoh RAMEM G MR RGN IRE. I, AREFERER

DOI: 10.12677/app.2024.146050 459 S A B


https://doi.org/10.12677/app.2024.146050

WP AR E R PR R A BRI ESR . 456 BT, ARSI /s Z R E DS B AR AR SR
RS BT AR S viE

Coulpling error contrast

100 A —— Matrix Invertion

—— Least Square Regression
75 1

50 1

Coulpling error(N)
o

—100 A

1 2 3 456 7 8 9101112131415161718192021
Sample

Figure 8. Contrast of x to coupling error
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Figure 9. Contrast of z to coupling error
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