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Abstract

Among the numerous duties of a librarian in a library, the work of arranging books is a job that the
librarian has to do one by one. Thus, the cost of labor and time is large. In order to solve this problem,
the interest in book-arranging robots based on artificial intelligence has recently increased. In this
paper, we propose the K-ACO algorithm, which is the shortest path algorithm for multi-stops that can
be applied to the library book arrangement robots. The proposed K-ACO algorithm assumes multiple
robots rather than one robot. In addition, the K-ACO improves the ANT algorithm to create K clusters
and provides the shortest path for each cluster. In this paper, the performance analysis of the proposed
algorithm was carried out from the perspective of book arrangement time. The proposed algorithm, the
K-ACO algorithm, was applied to a university library and compared with the current book arrangement
algorithm. Through the simulation, we found that the proposed algorithm can allocate fairly, without
biasing the work of arranging books, and ultimately significantly reduce the time to complete the entire
work. Through the results of this study, we expect to improve quality services in the library by reducing
the labor and time costs required for arranging books.
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START

clu_label = Reault of Hierarchical Clustering (list)

clu_cost = Result of Ant Colony Algorithm per cluster (list)
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clu_cost = Result of Ant Colony Algorithm per cluster prithout dw el peint)
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temp_cost = Reqult of Ant Colony Algerithm per cluster
lincluding clu_labelli] in cluster j)

P=i+1

clu_labelli] = index of min(cost_list)'s cluster

i=i+l
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START

book_df = Open bock information to be re-shelved data file

point_df = Open Call Numbers guid data file

callNum _id = list{point_df.query{ point_id"))

remained_books = listibool:_df.query('bookshelf id'))

beoks_tcReshelve = ‘books_data’ to be re-shelved by beokshelf (list)

visited_point = re-shelved ‘books_data’ and 'visited_callNum’ (list)

Append the ‘remained_bocks’ closest to the entrance and

the ‘callNum_id' to 'visited_point’

while visited_point is not ‘done’

visited_callNum = ‘calllum_id" of the next Call Number guide

visited_callNum == ‘done’

False True

Append the
“visited_callNum' start p = First visited ‘callNum_id'

to ‘visited_point’

bocks.toReshelve = last_p = Last visited “callNum_id

books_toReshelve’

to re-chelve at y coordinate of '= ¥ coordinate of

‘visited_callNum' (list) start p’ last p

True False

Change the y coordinate

Append the .
of ‘start_p to the y

‘books_toReshelve’ .
coordinate of last_p

to ‘visited_point’

Append the ‘start_p’ to 'visited_point’

Go back to the beginning of the loop

STOP
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