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4. Development of a Human-error Prediction Estimator
by Jian LU**, Shigeo UMEZAKI*** and Kiyoshi FUKAYA***

Abstract: As for recent labor accidents, it is said that, while the accidents which originate from
equipment defects decrease relatively, the accidents which originate from human factor such as the
human-error of the worker increase. However, even as for the accidents that seem to originate from
human error, it is not rare that the equipment defects are found still to be the basic reason, after
some detailed investigation.

In this research, for large-scale production and construction systems, such as automatic building
construction systems, and logistic lines in Factory Automation (FA), a real scale simulation system
is developed. Being capable of extracting equipment defects that may trigger the human-error of
workers, this system is called as ”Human-error Prediction Estimator”. With the latest Virtual Fac-
tory (VF) technology, this system can be used to verify beforehand the prevention measures against
human-error and the defect in the layout, and to verify the easiness of the maintenance work and
the effectiveness of safety methods of equipment.

In this paper, the necessity, the function, the structure and the operation procedure of the esti-
mator are described. In addition, as the estimator is considered also to be applicable to integrated
support system for safety design which is to be developed according to our future research plan, the
related consideration is also examined for constructing the system.

Keywords; Human-error, Virtual factory, Factory automation, Automatic building construction

system.
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Fig. 1  Human-error and equipment measures.
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Photo 1(b)- Examples of prediction estimation. — (b) Automatic building construction systems.
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Fig. 2

Structure of the human-error prediction estimator developed.

B&ELAba—vy  T5—FRFEEBOEFER




ta—2r 25 —TFTRFMHEENRAR

START

i |

EREFNVOHME
UR B DBRE)
Building a virtual model
(Proposing a hypothesis)

'

SBRITETNDIERL
Preparing a 3D model

Y

CFVFTF—FDHER

Preparing scenery data

Y

ERFBORE
Determining the
experiment condition

Ea—<wrv 27—
FRIFMERICELD
YIalb—varER
Experiments on the
human-error
prediction estimator

DEa—<wy x5 —0EMH
Estimating human-error

QVvA T U bOXKTFE
Estimating layout defects

HREEEOESZ M
Estimating the easiness of
maintenance

HDEEFEOAYEFTM
Estimating the effectiveness
of the safety method

5)% o i
Others

ERITXSEROERE
Performing experiments
on real systems

Y

YIial—varvERoxzltH
Concluding simulation results

ERBEROELD
Concluding on
experiment results

i

[epow [enlara ay) Surpredsig

HMO T4

%5

Speculation

NO

REEFN

IXZH»?
Suitable virtual
model?

RBEFVOER LB
Adopting/registering
the virtual model

v

EVYATLAOME
Making a real system

END

Fig. 3

Operation process of the human-error prediction estimator.
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