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Development of Pill Counting Algorithm and Pill.Counting Machine
Using Non-contact Photo Sensor
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Abstract : As the pharmaceutical industry grows and becomes more competitive, the need of automation increases to establish
effective mass production and to maintain consistent quality control. Accurate counting and packing of medicinal pills is one of the
most essential processes that the automation can benefit. In conventional automated counting and packing processes, the performance
of counting process varies with the size, the shape and the dispersion degree of pills. In this research, the authors developed a new
pill-counting algorithm based on carefully analyzed characteristics of the pill-drop behavior. Also a new scheme for the packing of an
exact number of pills has been implemented. A pill counting and packing machine with the new pill-counting algorithm and the new
packing scheme has been constructed and put in an actual production line. To achieve precise and quick sensing of pills dropping at a
high speed from the preceding processors, the machine uses non-contact photo sensors. Experimental results from the actual process
using the machine are included to verify the effectiveness of the proposed algorithm and the machine.

Keywords : pill counting, packaging automation, photo sensor
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Fig. 1. Photo of pill counting and packaging machine.
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Fig. 2. Schematic diagram of pill counting and packaging machine.
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Table 1. Components of pill counting and packaging machine and

their functions.
“?"E‘tg 7 5
sporpg g |LEAE AHSH] Aokl dokg A 4l
2701 o /\ii %‘]_O-]E“J/]_\E 7]
orokzkx| 3149 vlo)lIE T2AME o] gaje] WPy
iM‘} FHN Aol Hslele 2ok A5E A
@ B AR L s
1270e] Lo Bmta spol] 98k, FAl
ME (A6 AHgsle) deke] oPfow Holke
A& EA
opEFE  |ehe] FH ol A AjolojAE
fol% FH)  |Holh.
ol&HF 1 ) = =10
sop Aoy | T WS R OVIRA) 22 A
Aojape g

— s Xel8

~ — o] microprocessor
A 2o ZEO0ISS
LED i =

a9 3. 33N A=E AR
Fig. 3. Configuration of photo sensor system.
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Fig. 5. Raw sensor signal and filtered sensor signal.
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Table 2. Characteristics of pills used in experiments and characteristics

of corresponding sensor signals.
wwy | Az | dswd
ke | (mm) wol(V) (V-msec)

i Ao | L | Ho | AL | Hd
ARIEH 39 43 | 140 | 1.88 | 966 | 19.50
B(EMIZ) | 20 65 | 100 | 175 | 647 | 1463
CEME) | 15 35 | 056 | 122 | 316 | 726
DENE) [ 14 34 | 040 | 116 | 2,16 | 740
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Table 3. Result of determination of pill passage experiments.

HeH
orer | SRR | WAY | Aok | Ao
=2
(%) (%) of o3 | oja Wy
B (%) (%)
A 100 100 87.0 13.0
B 100 100 74.5 25.5
C 98.5 100 45.0 55.0
D 86.0 100 35.0 65.0
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