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Abstract

This paper focuses on the design and development of an intelligent sensing-based device for meas-
uring center of gravity (CoG) coordinates. It elaborates on the measurement method grounded in
the torque balance principle, detailing the mechanical structure, design rationale, and fabrication
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process of the device. Experimental validation confirms its performance. The device provides an
effective solution for accurately measuring two-dimensional CoG coordinates of objects. By advanc-
ing toward multi-sensor fusion and intelligent algorithm integration, it enables dynamic real-time
monitoring of CoG coordinates, offering comprehensive assessment of the monitored object’s con-
dition.
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Figure 1. Lever balance principle diagram
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Figure 2. Single-side support method principle diagram
2. BILTIEEIRIEE

HRAE D5 P47 S S A )36 IR 7 1) e Bl B 0 R RN e A TR 0, ST AR ey U 7 [ % B 1) )
FERE R IHE . FTDON T R K IR &, 75 A Sl s E - R, Wik 52 BN S AiSUIRS &1 07 iz 3
(356, 15 B Ml SERT, YRSZ RIS (BT £ 07 e sh ) 05, A1 RARERI R, Pk
TPEIRAS[5]

%Lﬁ%%ﬁf%%%iﬁ%%%,m%ﬁ%i%ﬁﬁﬁ%ﬁﬁ;mﬁw,H%%ﬁﬁ%,é%ﬁ
RZHENHEREAT. SOERAAGYLZ) s A YLZ) s A (X Ya 2,) BEEMIERIIED C I
AR (X0 Yoo 20 ) » MRS S FEP A SRR, 1 TS0 C ARSI S sh Bl 9 S50, JLR S s~ 47
71 Z MY T I BRI A TE 775 [6]

XT ox i U :

(€)= 3. (F) @

“

DOI: 10.12677/iae.2025.132025 184 INE SR E S


https://doi.org/10.12677/iae.2025.132025

R &%

Fy.=-3F, ©

% oy HUE:
My(ﬁ):gmy(—i) “)
~Fx, =Y Fx 5)

DRIAS PR B LA Z Jth R AN T, BT DA Z Bl AS 2 i

B ER A AT
= Zi_liFiXi _ ZizaniXi (6)
Zi:lFi
-2l ™
Zilei

2.3. JMEA R4 HFHE

AN FER T s SR AR R 4RO, DA R ARAE R B, R FH IO A e = B,
BRI 6 OV a x b) S IUAN S 2R B /1B 28 (A-D), EEERXT N J1{E N F1-F4,
R AR . AR R S B ) R CP TR B, O T 4E4EFLOARBRIGE R XOY CPIRBH TR A7), i
JRHERZEWE 3 Bis.

F3

o—

YiE

Fé4

4 >
O\

Tﬂ & - b‘«.\)-(m
-

A

Figure 3. Four-Point support method principle diagram
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Figure 4. Force sensor physical diagram
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Figure 5. Transmitter physical diagram
[E 5. TEF[EYE

Figure 6. Wireless communication module physical diagram
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Figure 7. Interface design
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Figure 9. Coin and test object physical diagram
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Figure 10. Test object central position physical diagram
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Figure 11. Test object central position monitoring interface
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Figure 12. Test object first quadrant monitoring interface
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Figure 13. Test object second quadrant monitoring interface
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Figure 14. Test object third quadrant monitoring interface

14, FFMHAR 58 = SBR HE &

B4

Xo+s F B3

EHinE

B

B

BfEEE

ERE

1673 14FR TR O1T5R
18F32  14FR 186FR 1R
S18FR MR 213FR MR

518FR 2MTR 23R MTR

=25 =20 -15 -10 -5

w 15 20 25

IR
wEuTe
w3 213F R
W 14T R

BER 12295
R

10000 02 06 00 0D 00 &2 0 00 0D d3 00 00 01 08

Figure 15. Test object fourth quadrant monitoring interface
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Table 3. 2D Center of gravity coordinate measurement experimental comparison
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Figure 16. Heavy object circular motion coordinate tracking physical diagram
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Figure 17. Heavy object circular motion coordinate tracking monitoring interface
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Figure 19. Heavy object diagonal motion coordinate tracking monitoring interface
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