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Design of optical measuring system for particle
quantity and size distribution

YANG An,ZHANG Zi-tong, TANG Si-da,JIANG Yan-feng
(School of Internet of Things Engineering, Jiangnan University , Wuxi 214122, China)

Abstract : Aiming at the problem of simultaneous measurement of particle size and quantity,on the basis of Mie scat-

tering theory,an optical sensor which can measure the size and quantity of particles in real time is designed by combi-

ning the angular scattering particle counting method and the small-angle forward scattering method. Based on the pho-

tocurrent range collected by the photodiode ,an amplifier circuit with a signal-to-noise ratio of 51. 8 dB is used to sam-

ple the current to achieve higher counting efficiency. According to the relationship between the scattered light energy

distribution and the particle size,the objective function is derived,and the long beetle algorithm is introduced to opti-

mize it. The experimental results show that the concentration measurement data of the sensor is highly consistent with

the actual concentration value change trend , with a correlation above 0. 99 ,a relative error within 10 % ,and a low par-

ticle size inversion error. Thus,the utility of designed particle sensor system is verified.
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Fig. 3 Signal processing circuit
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Tab. 1 Different distribution function inversion

resultsunder different noise

Distribution random Mean value Standard deviation RMS
function noise (o, M) (o, M)
1% | (10.0108,30.0028) | (0.036,0.0405) | 0.875 %
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SO 3, | (10.0356,29.9847) | (0.0401,0.0652) | 2.643 %
distribution
5% (10.058,30.0011) (0.0591,0.0583) | 4.366 %
1% | (10.024,29.9878) | (0.0963,0.0666) | 1.406 %
CRR e | (10.0952.30.0113) | (0.2467.0.2412) | 4.752 %
distribution
5 % (9.991,29.9422) (0. 4806,0. 3565) 7.97 %
1 % | (10.0223,30.0001) (0.2483,0.0713) | 1.894 %
IS
S B 139, | (10.1231,30.0245) | (0.5263,0.2691) | 5.809 %
distribution
5% | (9.9269,30.017) (0.707,0.378) | 9.467 %
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Tab. 2 Inversion result of particle size experiment
Actual value Distribution Inversion value Relative error
M/ pm function M/ pm /%
RR distribution 15.43 3.56
0 ISy distribution 16. 89 5.56
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