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Achieving Safety with a Human Behavior Monitoring System
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Abstract

Japan’s declining birthrate and aging population has
begun to make it difficult for Japan’s industries to secure
labor and to maintain safety in the workplace. Major work-
place accidents now occur frequently in work on Japan’s
infrastructure, in construction, and in heavy industries. These
accidents are due not only to aging structures, plants, and
equipment, but are also due to human behavior. ICT and loT
have a place in preventing these workplace accidents, but,
because labor in these industries often takes place outdoors,
the physical safety systems involved must be designed to
withstand the extremes of local weather.

ICT and loT allow a human behavior monitoring system
that can help with these problems and under these condi-
tions. Konica Minolta has developed such a monitoring sys-
tem, one designed for the outdoors and in which video foot-
ageis tagged with human behavior analysis data. This system
can gather, report, and share information in real time, mak-
ing for easy identification of dangerous conditions.

Three technologies of this system are unique. First is sen-
sor fusion technology using VMS (video management soft-
ware). Second is 3D LiDAR (three-dimensional light detection
and ranging) that accurately acquires data even outdoors.
Third is human behavior analysis technology.

We discuss how these technologies compare to existing
technologies, and we report on our system’s PoC (proof of
concept). Our system reduces losses due to accidents and to
inefficiencies caused by human behavior. Countermeasures
emerge from predictions based on data analysis, and these
countermeasures complement existing maintenance and
safety measures to encourage the growth of ever-improving
avenues of safety.
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Fig. 1 Number of yearly accidents at rail crossings in Japan.
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Fig. 2 Behavior monitoring system.
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Fig. 3 User interface presenting behavior analysis.
Above: paths of visitors. Below: results of behavior analysis.
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Fig. 4 Image fusion. Left: visible image.

The green rectangle framing the object of observation is gener-
ated from data captured by 3D LiDAR. Right: the corresponding
thermal image.
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Fig.5 Left: 3D LiDAR. Right: captured 3D LiDAR image presented on 3D viewer.

Table 1 3D LiDAR specifications.

Horizontal: 120°
Vertical: 15°

Horizontal: 0.13°
Vertical: 0.625°

Scanning frequency 10Hz

Scan angle

Angular resolution

Range with 10 % reflectivity 28 m on center area (typical)*
Weight <2.3kg
152.5mmx 176 mm x 131 mm

20 W (steady rate)

Dimensions (Lx W x H)

Power consumption

* Actual value depends on condition of environment.
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Fig. 6 Trends of pedestrian traffic volume at a company event.
The gradually rising peak at point A reflects pedestrians entering
the event hall. The sharply rising peak at point B reflects pedestri-
ans departing at the end of the event.
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Fig. 7 Trends of pedestrian traffic speed at the same company event.
Pedestrian speed at point C reflects a rush of pedestrians leaving
the event hall.
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Fig. 8 Impeding pedestrian traffic.

Blue shows low-end impedance of pedestrian traffic, red shows
high-end impedance.
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