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Development of a Multi-Camera Inline System using
Machine Vision System for Quality Inspection of
Pharmaceutical Containers
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Abstract

In this paper proposes a study on the development of a multi-camera inline inspection system using machine
vision for quality inspection of pharmaceutical containers. The proposed technique captures the pharmaceutical
containers from multiple angles using several cameras, allowing for more accurate quality assessment. Based on
the captured data, the system inspects the dimensions and defects of the containers and, upon detecting defects,
notifies the user and automatically removes the defective containers, thereby enhancing inspection efficiency. The
development of the multi-camera inline inspection system using machine vision is divided into four stages. First,
the design and production of a control unit that fixes or rotates the containers via suction. Second, the design and
production of the main system body that moves, captures, and ejects defective products. Third, the design and
development of control logic for the embedded board that controls the entire system. Finally, the design and
development of a user interface (GUI) that detects defects in the pharmaceutical containers using image processing
of the captured images. The system's performance was evaluated through experiments conducted by a certified
testing agency. The results showed that the dimensional measurement error range of the pharmaceutical
containers was between -0.30 to 0.28 mm (outer diameter) and -0.11 to 0.57 mm (overall length), which is superior
to the global standard of 1 mm. The system's operational stability was measured at 100%, demonstrating its
reliability. Therefore, the efficacy of the proposed multi-camera inline inspection system using machine vision for
the quality inspection of pharmaceutical containers has been validated.
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Fig. 5. Diagram of the front, bottom inspection device.
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Fig. 10. Prototype of the fabricated inspection system.
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Table 1. Experimental results of the measurement error
range and Stability of system repeat operations
experiment of pharmaceutical containers

oo} 7|0 23 At HY U AR Hh= obmy

—
A 2

kA

Number of
Division Experiment Result Measurement
Samples
Stability of system 100
repeat operations(%)
Outer -0.30 ~
Measurement Diameter 0.28 1,000
Error Range
[mm] Overall -0.11 ~
Length 0.57
. 2=
¥ =EOlE ooF $719] FY BAE 91 vl
e A8t v5 7t A=l HAF A|IA"ES AQtst
Rt Atk ALES AlF AlolR, AL" 24|, o
Wit AolAlAH, 84 GUI 508 TAHT &
3] 7] ooF &0 E3l=A] ot BIAIFS] v A=

5 ] 15% oldo = A== S didstr] ol 2ok
o E3kgl ROI 7IHe #8slo] A58 2ok
Ae| 7142 A83le] e agHo|n HAEt A
NS AT 5 =S okch AP IBIA
ANEs 9oF 8719 Ao &4 A Het
~ 0.28(7%), -0.11 ~ 0.57(3%) Mﬁ Al
23 229 Imm Er}h 945 A9E gAEgT, Al
/\1—%:] H]—E_ EZ]—_,] o};g/\é_ik_ 100%= ZX‘]HME}. tq—
2hA, 7180 ARG Q4T FAF AH)9] EAIES 2
Sielty. &% A2 9oF &718%t obet o
ot AlEol digt 24 AAPE 7Rse AAk AL A
A57h a5l Aok

P

_4

o8 o
0?

ol
s

Lo o
)
S

o
W

(&&)

References

[1] Davies, E. Roy. Computer and machine vision:
theory, algorithms, practicalities. Academic Press,
2012.

[2] Ma, Qiuping, et al. “Pipeline in-line inspection
method, instrumentation and data management,”
Sensors 21.11 (2021): 3862.

[3] Frustaci, Fabio, et al. “An embedded machine
vision system for an in-line quality check of
assembly processes,” Procedia Manufacturing,
vol.42, pp.211-218. 2020.

DOI: 10.1016/j.promfg.2020.02.072

[4] Tipsuwan, Yodyium, and Mo-Yuen Chow.
“Control methodologies in networked control
systems,” Control engineering practice, vol.11, no.10,
pp.1099-1111. 2003.

DOI: 10.1016/S0967-0661(03)00036-4

[5] Baygin, Mehmet, et al. “Machine vision based
defect detection approach using image processing,”
2017 international artificial intelligence and data
processing symposium (IDAP). leee, 2017.

DOI: 10.1109/IDAP.2017.8090292



