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Acceleration Sensor Based Measurement and Noise
Reduction of Dynamic Weights

Seung You Na' and Dae Jung Shin

Abstract

Due to various types of errors added to dynamic weight measurement data, proper methods to reduce measurement
errors are required to produce reliable weights. To cope with parasitic types of errors in real systems, information provided
by the various sensors is utilized and combined in such a way to reduce the measurement errors of load cells. In addition
to four channels of load cells from a trailer, an accelerometer is used to obtain the information to compensate the error
induced from vertical movement of the vehicle due to the variation of ground level. A model trailer system is run to verify
the effectiveness of the proposed method to reduce noise of dynamic weight measurements. Experiments show that the
processed error magnitudes of less than 20 g can be obtained for 10 Kg experimental loads.
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Fig. 1. Experimental model weighing system.
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Fig. 3. Accelerometer and its circuit.
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Table 1. Mean load of each loadcell while not moving

Loadcelll Loadcell2 Loadcell3 Loadcell4 Total
1.687Kg 1.198Kg 1.406Kg 1.817Kg 6.108Kg
® 2 3%-28 A HEx
Table 2. Load-output voltage of each loadcell
35 Loadcelll Loadcell2 Loadcell3 Loadcell4
0Kg 00328V 0.0448V  0.0347V  0.0304V
1Kg 03769V 03852V 03796V 0.3816V
2Kg 07109V 0.7189V  0.7074V  0.7134V
3Kg 1.0310V  1.0509V  1.0454V  1.0497V
4Kg 1.3692V  1.3956V  1.3381V  1.3562V
5Kg 1.6999V  1.7276V  1.7867V  1.8154V
6Kg 20306V 22146V 2.1854V 22123V
7Kg 23518V 25506V 25196V 2.5443V
8Kg 27749V 28764V 2.8427V 27935V
9Kg 3.1266V 29877V 29408V  2.7943V
10Kg 3.2150V 29884V 29431V 27949V
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Fig. 12. Load-voitage curves.
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Table 3. Load-amplification ratio and mean values

iy FEE  WIUQLPF)  HAE(BPPH
0.0Kg 6.6323 0.0011 3.9836 x 107°
2.0Kg 8.3553 2.0358 21736 x 107°
40Kg 10.3414 4.0259 47049 x 107°
6.0 Kg 11.6383 6.0361 3.4594 x 107
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Fig. 34. Mass (removed vertical acceleration).
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Fig. 35. Static load.
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