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Development of Technology for Counting Hot Round Bars

Takahiro KATAGIRI, Minoru MORIYAMA and Takafumi MOCHIZUKI

Synopsis

Identification management in manufacturing is important for product inventory management and troubleshooting in response
to abnormal occurrences. Special steel bars have different properties depending on the steel type, making identification
management essential. Because visual identification is difficult, they are managed by counting the number of bars during
production. Counting the number of bars is performed visually by operators, but due to high workload, concerns about reduced
productivity, and potential errors, automation has been advancing. However, in the case of hot round bars that are conveyed, the
incandescence from the bars and vibrations during the conveyance process cause noise in measurement equipment, leading to
concerns about counting errors, and thus automation has not progressed. In this paper, to develop a counting system specifically
designed for hot round bars, studies on the following were conducted:

(1) Selection of a non-contact method and optical equipment for hot round bars.
(2) Design of a counting algorithm for data containing noise.
(3) Development of a prototype and its counting results.
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Table 1. Development specification.
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Target Hot round bar
Round bar diameter 45=¢p=90 mm
Material temperature =1000C
Working distance 2600 mm
Accuracy of target counting 100 %
Accuracy of overlapping detection 100 %
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Fig. 1. Configuration of shape measuring equipment.
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Fig. 2. Principle of stereo camera method.

Table 2. Comparison of non-contact shape measurement methods.

Non-contact shape measurement method Noise immunity Calibration Evaluation
TOF (Time Of Flight) Poor Simple Not adopted
Light section Average Difficult Not adopted
Stereo camera with line laser Average Simple Adopted
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Table 3. Experimental conditions.

Material temperature 1000 C
. Wavelength 525 nm
Line laser
Power 1mwW
Transmission wavelength 525+50.0 nm
range of bandpass filter 525+12.5 nm
- - - :525+50.0 nm
Green laser (525 nm) =-=-525+12.5 nm _
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Fig. 3. Relation between transmission wavelength range
of bandpass filter, laser wavelength, and spectral
radiance.
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Table 4. Experimental results.

Item Without bandpass filter

Bandpass filter

Transmission wavelength range

Hot round bar

Image

Signal / Noise (S/N) S/IN=0

525+50.0 nm

Hot round bar

i

525+12.5 nm

Hot round bar

Line laser beam

Line laser beam

SN=1.3 S/N=5.0
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Fig. 4. Flow chart for counting the round bars.
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Fig. 5. Explanation of local minimum position in
measurement data.
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Fig. 6. Searching for the local minimum position.
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Fig. 7. Description of the identification process.
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Table 5. Relation between search circle diameter and error area (D,: search circle diameter).

(a) Ds is the optimal value.

(b) Dy is the larger value.

(c) Dy is the smaller value.

Errorarea p_

Yy

Error area Error area

Image N v N N
Round bar 1 Round bar 2 Round bar 1 Round bar 2
Y Y Y
Correct number 2 2 1
Count number 2 1 2
Result OK (2=2) NG (2#1) NG (1£2)
Error area (a)<<(b), (c)
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Fig. 12. Installation of the developed prototype machine
on the production line.
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Fig. 14. Temperature measurement results of inside and
outside the prototype machine.
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Table 6. Count results (n=2284).
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Result
numbers 2275 0 9

Incorrect | Overlap of bars

Accuracy of target counting: 100%
Accuracy of overlapping detection: 100%
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Fig. 15. Count results of the measurement data.
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