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Research for enhanced counting algorithm of optical pill counting machine

InKi Hong*, Min-Kyu Won*, and Soon-Geul Lee**

ABSTRACT

It is fundamental to count and pack the pills in the medicine manufacture field but those tasks are time and labor
consuming. Thus, the need for automation of those tasks is necessarily getting increased in order to get effective mass
production. It is significant to perceive pills quickly and precisely. There were many trials for this processing but the
performance of the existing counting machines varies about size, shape and dispersion tendency of pills.

In this paper, the authors try to improve the counting performance of a pill counting machine that has optical sensors
with the neural network. The passing signal of pill is acquired with optical sensor and the passage signal of the pill is
extracted as input patterns. The gradient and integration of signal during passing time and the time keeping the pill
interrupt the light from the LED are used as characteristic feature. The back propagation and perception algorithm are
used for training. Experimental results with several pills show that the designed algorithm is a little bit effective to
reduce the noise effect which is generated from interference among the machine components and unreliable environment.
Key Words : characteristic feature, neural network, pill counting
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Fig 1. schematic of the system
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Fig 2. The typical signal of pill in voltage
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Fig 3. PDF diagram of each 4 pills about maximum
voltage variation

o7 A tre gokel ASFET ofzt EF
oko] EHY ohE Lo FEES UFrE AL
Ae B & Ao 99 pdf A=E ¥ A
Ho) AgFolyt Holo Huy HAFE ME HE
4 7N EF9 ok Zt7r 500 AN S APD Ao
BEXE2 U Aot BE ublep o] AFHL
2 s F e Aade ¢ AFHeo o&
g Aol Ho A WRFoRE J7IG B
o] ThE LoFe] FHo| 44 ke ukE A4
gt} olu TIE feature 5 EYT FRAo] =A
AA Hed, HolA A7l YA 3 A9 feature
g =qstnz @o.

o 2

bos
§<E< 3
God

Bos

Fig 4. PDF diagram of each 4 pills about uphill
average gradient
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Fig 5. PDF diagram of each 4 pills about downhill
average gradient
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Fig 6. PDF diagram of each 4 pills about keeping the
passing time
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Table 1. pill size and characteristic figure of each
signal

123 g | 22 | AR
2w | I (wa | wa] wA
(mm?) |~ 27) | &7 | Nz
a1 0.6123 | -97.24 { 29.159 | 34
=2 | 93.03 ~ ~ ~ ~
Kk 1.6951 | -40.82 | 94.172 | 37
a 1.0884 | -104.9 | 31.816 | 41
g 75.4 ~ ~ ~ ~
B 2099 | -32 | 84221 74
P 0.6889 | 9390 | 21529 | 43
B 105 ~ ~ ~ ~
o

157 | -30.52 | 67.574 | 45

a1 0.2957 | -53.57 | 13.948 28
=z | 396 ~ ~ ~ ~
el 0.7237 | -20.42 | 48248 | 32
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Fig 7. back propagation neural network suggested
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