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Development of Goal Intended Strategic
Coordination Inference Technique and

Its Application for Elevator

Maintenance Engineer Scheduling System

MAsAKI HONMA,t HARUHISA NAKAMURA,t AKIO NAKANOf
and SETSUO TSURUTA'

Increase of the number of elevators causes the deficiency of their maintenance engineers.
Under such circumstances, automatic scheduling of above engineers is becoming more essen-
tial, as a very promising way to improve both customer satisfaction and working conditions.
However, personnel’s scheduling is usually a hard problem, involving personal/social condi-
tions. Above automatic scheduling problem is analyzed 1), solved 2), and the technique is
estimated 3), as follows: 1) The system is at least equal in complexity to a large scale trav-
elling salesman problem rounding over 500 cities. Besides, it involves about 100 complex,
exceptional or sensuous conditions such as working conditions and customer satisfaction. 2)
In order to overcome these difficulties, a technique called “goal intended strategic coordina-
tion inference” is developed and applied. Here, knowledge is represented as a multiple level
hierarchical tree that includes nodes comprising goals and their strategies to divide/execute,
adjust, and integrate. 3) The validation at representative maintenance- bases showed that
the system could make efficient and satisfactory schedules with scheduling time approximately
50% less than before, including manual modification time. This proved that the developed
system was useful and applied inference technique was effective.
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Fig.1 Scheduling constraints.
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Fig.3 Goal & strategy frame data.
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Fig.4 Goal intended coordination inference mechanism.
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Fig.5 Elevator engineer scheduling system.
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Fig.6 Elevator engineer scheduling knowledge.
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Fig.7 Elevator engineer scheduling result.
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Table 1 Generation time comparison of maintenance
schedule.
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