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“Safety Action Support System” to Prevent Industrial Accidents by Visualizing Safety Information
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Abstract

Industrial accidents are unfortunately still increasing.
Especially, encountering a critical accident is not only a loss
of work force but a major financial damage to the industry
because of stopping production.

From this kind of circumstance, “Manufacturing Industry
Safety Measures Public-Private Council” was established in
Japan. Relevant laws and regulations have been modified to
promote prevention of industrial accidents.

In order to accomplish the policy into implementation, it is
critical that safety information should be accurately acquired
and continuously monitored to improve the working envi-
ronment and rules. However, as the current information
gathering is a manual task such as general regular safety
patrols and factor analysis of incidents by hearing, it lacks
accuracy and efficiency. Therefore, it's important to visualize
the safety information automatically for effective safety
management and reduction of risk.

We have developed “Safety Action Support System”which
visualizes the behavior of humans and machines, demonstrat-
ing its capability at a workplace where humans are working
near folk lifts. It was conducted with “National Institute of
Occupational Safety and Health, Japan” at the manufactur-
ing site of our performance material (Performance Materials
Business Unit, Material & Component Business Headquarters)
where we are trying to improve safety of operation by DX.

As a result, unsafe behavior defined in advance was
accurately visualized and the importance of “Dynamic Risk
Assessment” was confirmed.

In this report, we describe the features of “Safety Action
Support System,”and applications.

*MRIOT Y Y 2 —3 a VHER +—CAPFRRE Y Va—saviRks/Ln—7

* ok () 7B B AR Bk 2 7 A ZeR TV —T7

136 KONICA MINOLTA TECHNOLOGY REPORT VOL.18 (2021)



1 EU&HIC

D LR AR AL S HE PR AR I X D,
PESEBIL TIE 7 7N ORIRRLE « L4 O MR D3R
L, FFEERIMERICH B,

FHCEE R RIIAMOMWED A% 5T, ELFEEREHD
59K - MEREINES L2 b 72 6 0, BFREIakcE 2
ZWBIHERTHE, L) nBERE»S, WEETIX
BOESE L ANE E R S D#T, HERE TR TH
HEFE DLEA K O DORELR DHEE I BY 3 2 I O if T
nE, HR%Z T THEYILBHHEES N TV,

FERBIEICIE, ERDOHL L 3 NDOARLLITH)
% RIS AR 2 1B R IEHED D I ISR L <k
BHK AR LB 2 2 EDBEETH L, LrLads,
LM G D UEE G IERO¥EB 2 2720, 1§
BN T — MR 2 E R R e v Uy bl L
BABTEIIC RS T0D, £, HEPRLEITH
DERGH S XV v FPBGHGE 2 SIS 1, IR
P ERRMEICRIT S, HE- T, ANFIC X o THGBE+
DEWRAE TR T 2 FRZHOZTE UL, REFH 70
L A DRNSEEDFEREE 20, KV 22 (BT,
VA7) ZENRINAEIRT 2 2 L8 TEB EE R,

[FIlgIC, ZEFOEKSIZ, AN EBEMEAE U 22 - K
RICHailE(T 25 HDLEES AT A28 WT, YA
EARHEROITENC I 2 2 2 28 0L, Y 74y
BMAZLT ) 72 03 T8 2 IEfE> SRS I 2 T
e BT 2 FEBBRETH B LEBLTWw529, 2
LC, ICT - 1oT £ffi % i/ L 2By ) A 7 12 RSl g
WL WERE S A2 5 A Dynamic Risk Assessment
(DRA) 23 DFAFEICHLD flA TV 3,

PLED X5, Ao (£ 7) ofrEh% EfEr» ok
BECATBUL T 2 BB, VU 22 Z2RRINASIRT 2 %
SREIT — 7 DEBIO 7 o ICEE LB TH B, Tk,
E WM kD, %k FKAT 253D LIDAR &,
INEGLE LZETEY R — AT AZBFL 2,

ARTIE, BTV R— > 25 L OKH, L
EPMEFEL LMD MALANE 7 4 —2 ) 7 b Dl
WG B T 2 LEfTEY R — F > AT L OIEH%HEHIC
DWTHENT %,

2 RETEYIR—KMIZATLY

TxlZ, BOBRE R AR METARE /2 & IR
LT, ZONMiEAREDTEHCHRSE T—F 2RETE 2
3D LiDAR? &, 3D LIDARZ IZ U OBEBDH X 7 ZFD
flie v — L HEHE L, SERMRITOIATE RIS L
LRATEHY R— h o AT LZ2FE L, 22T, 2D
FEZEHNT 5,

Ky AT L OWIEHERR % Fig. 1 1R 97, ZaUd & e o
S5 — % D fE#T, VMS (Video Management System) %
WIRFTHE RO A B X KA R S AT L TH 5,

INPUT PROCESSING
Visible camera a
and
thermal camera 1P,

3D LiDAR q

Q Qe

OUTPUT

Dashboard

vy
~ L
- . - Real-time

notification

h

Lo

[_
Sensor f—

Fig. 1 Schematic view of “Safety Action Support System”.
Our“Safety Action Support System”automatically analyzes obtained
data and it is integrated and outputted by our VMS (Video
Management System).
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(a) Overview of the place by 3D LiDAR.
Three-dimensional position information acquired by 3D LiDAR
enable to be displayed from a bird’s-eye view.

Four virtual areas (AREA1-4) are set in the space.

(b) Access counting.
Information of traffic line of human is extracted by 3D LiDAR information.
Directions of visitors are determined by the direction of the traffic lines.
The number of people in the space is calculated by using the in/out information.

People over 165cm

P oo mm

People under 165cm

(c) Staying time at areas.
Categories of people were determined based on height by 3D LiDAR.
Staying time in certain area of people were calculated
from the determined individuals.

(d) Tagging to camera images.
Obtained analysis results are overlappingly displayed on;
(left) visual images, (right) thermal images as tags.

Fig. 2 Visualized behavior by the “Safety Action Support System”.
Example of application of “Safety Action Support System” at exhi-
bition place. The data is shown the traffic line, category attribu-
tion, and integrated results were analyzed from human data, such
as location and size obtained by 3D LiDAR.
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Fig. 3 Visualization of risk points.
The scheme shows movement of workers and folk lifts in a cargo
work. A product (upper-left), goes down toward exit after opera-
tions (1), (2), and (3) written on the right side. Black and red lines
indicate traffic lines of products and folk lift, respectively. Other
colors (pink, green, blue) correspond to workers. Broken line
arrows are risky operations and purple circles are risk points.

Fig. 4 Demonstration place of cargo work.
Operations (1), (2), and (3) are done in the numbered places of
photo.
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Fig. 5 The number of incidents.
Table shows the numbers of incidents in a timeline of a day.
Change in daily total is also graphically shown in the lower part.

Fig.6 A scene of incident.

A typical scene of incident. A worker stands by the folk lift at dis-
tance of several dozen centimeters. If the folk lift is misoperated,
the worker could be hit by the folk lift and injured pinched by
guards, leading to a serious accident.
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