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1. Introduction

An irradiation test using the instrumented capsule
or rig has been performed for a fuel or material
performance test in the HANARO reactor. Instrument
sensors and instrument attachment technology have
been developed for an irradiation test and instrument
sensor values are monitoring by remote surveillance
systems. But KAERI’s internet cyber reinforcement
makes it difficult to operate remote surveillance systems
from the KAERI outside. Also due to the recent increase
in telecommuting due to CIVID-19 virus, external
surveillance is more necessary.

This study is about the development of a remote
monitoring system for deep learning-based radiation test
capsule monitoring and the results of deep learning
application of the 13M-01K irradiation test capsule.

2. Conceptual design of remote monitoring system

KAERTI’s internet network is separated into internal
network and external network for network security. So it
is difficult to remote monitoring about capsule
irradiation data from the KAERI outside. Current, only
remote monitoring is possible within KAERI by internal
network as shown in Fig. 1. However, if a separate PC
captures the monitoring display and sends SMS (short
message send) in conjunction with the external internet,
it can be monitoring 24 hours a day. This remote
surveillance system operates independently of KAERI
network, so there are no restrictions on security systems.
To connect to the internet, a portable router was
purchased and installed.

Fig. 2 is configuration of remote monitoring system
for image processing a Lab PC display. As shown in Fig.
2, one port of the 2 Port VGA splitter connected to the
convention remote PC (left Lab PC) and the other port
connects to the new remote surveillance PC (right Lab
PC) that includes video capture system. Because the
resolution of a convention remote PC is low, the
maximum image processing resolution is set to 1080p.
If a convention remote PC has a high resolution, we can
use an enhanced capture card to further improve image
processing.

Fig. 1 Remote monitoring system for irradiation test
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Fig. 2 Configuration of a remote monitoring system
by image processing

3. Image processing of lab PC display

Fig. 3 is the image processing display of a capsule
irradiation test monitoring display. As shown in Fig. 3,
after extracting the contour by setting the ROI (region
of interest) from the original display, the monitoring
display was captured in real time. The program used
Python and HANARO power and main temperatures
were recognized by the pytesseract library. Occasionally,
there are character recognition errors in the ROI, but
monitoring program corrects with them with the
program Errors in character recognition can be solved
by increasing the resolution. Also, data from areas of
ROI are sending by SMS (short message service) on a
regular basis. Of course, alarm data is send immediately.
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Table 1 is test data and Table 2 is prediction value about
Table 1 after deep learning.
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