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Abstract

Real-time analysis, prediction, and recommendation for all library services to
members are necessary for smart library development. This process is the important
question in this research by having objectives 1) to study the requirement and data
structure in smart library system 2) to develop the prediction process in the smart library
by integrating ontology and machine leamning and 3) to assess the performance of
prediction in the smart library by integrating ontology and machine leaming. We studied
the system requirements from 30 librarians and members and collected data structure in
library service transactions by purposive sampling from Academic Resource and
Information Technology Center because these universities collected data in electronic
database and defined smart library development plan. We developed the new
prediction process using the ontology send semantic data to train and predict the
classification algorithm. The result of performance assessment founded that K-NN (K=3)
can accurately predict the book order at F-score 100%, and the system can provide the

predictive oriented recommendation.

Keywords: Smart library, Ontology, Machine learning
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“Negative” Actually this book should order. Actually this book should not order.

nndwinsdwumailanmMsUsuliumumsi 1 (Table 1) Wavnesing 9 FeEUNTS
selull 1) Precision = TPATP+FP) x 100 fie A uusiug) vildanandesaruesdailusunss
o ' L d’l Q‘I &J Q‘ _a d’ LY L4 J y J Q' a
MU TIUNINULEDY AITTITRLRNLIAN NUViRse snensuiledelialsdedolfiuiiu (TP)
o v oa o o ' o & O & a d va ) &
NUKATIMYEY TP AuAsilusunsuvinneimemeanisdet] msdadeiudiu i srensudeden
' ol a a ' Yo o v v y o
Limsd@aiftuidiu (FP) 2) Recall = TPATP+FN) x 100 o Amis3sn Avldandndosasueddsii
. TN ST QU N W Y I
Waunawvinnehseniswided asdsdeiuiu Mwiese sensmideinsddoiuiy (TP)
L9 u Y P [ U LY du ' ) é‘ :a' a a vV a
NUNATINYRY TP Audenlusunsuvinuneinsentsmisdedlunisd@oiiudiy fuviese s1enns
) ¥ o & a ! v
wilsdoilmsdswaLiiniiiu (FN) 3) Accuracy = TP+TN/ATP+TN+FP+EN) x 100 &o ANANNYNA D
lumsviunevesluna way 4) F1 = 2x(PrecisionxRecall)/(Precision+Recall) fin Auansely

MsvihunevesluaaaNMseaLFAI Precision way Recall
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1. wansAnsanudenisuaslaswitedayaluszuuie sayasanie: Tavaguna
wiseanilu 2 dau dail
L1 wamsfinarmdemsssuunaineuasiusiuimsiesayannussaning
uazfumuliusmsviesayn wuin grauuuuasuausiuau 50 au dandvgidumends s1ua
27 au AnliuFovay 54 uaziBumane Sau 23 au Aaduesay d6 dnilwg) fony 20-29 T
Anusasay 85 MdsdnwszdunsAnuiUsygnd andudesas 71.5 dunumibuaundn
viosayn Ussintindnw Anliudesay 71.5 Tesaudnesayadwlugdenuilunislduims
viosayn 1-3 adssodunn wazussaninddiulngivszaunisallunsujiRauiesays
6-10 U mannnisfinwnszdunrwsiosmsaeftsidunisyneuasuuzsinnsviesayslusmes

v v a | a v v < o &
vOUsININY wazgliusmsniluandnvewiowayn asuldismnsneil 23 (Table 2-3) fail

Table 2 The level of need for work in the perspective of a librarian

Percentage of user requirement level

List of functions Require Require Sum of very Require Require  Require Sum of
very high high high and high  moderate low very low and
low very low
1. Predict/recommend the 25.0% 75.0% 100.0% 0.0% 0.0% 0.0% 0.0%
book which should order
2. Predict/recommend the 12.0% 72.0% 84.0% 16.0% 0.0% 0.0% 0.0%
book which should borrow
3. Predict the satisfaction 7.0% 70.8% 77.8% 17.2% 5.0% 0.0% 5.0%
level in library services
4. Recommend the book stores 5.0% 51.0% 56.0% 16.0% 23.0%  5.0% 28.0%
5. Predict the revenue from fine  0.0% 8.0% 8.0% 41.0% 38.0% 13.0% 51.0%
Average of percentage 9.8% 55.4%  65.2% 18.0% 13.2% 3.6% 16.8%

91NA13199 2 (Table 2) ussuninsianudenisiiszuuresaynseaioraunn
o ° O | o & a a [ P < 14
vnne/uusimilidenmsddeiiuin eglusziusinuazinniige s:mduieuas 100 sesmun
< ° ° v 4 o - Y < & v ° 1Y)
Ao vimne/wuzdvisdenensty eglussduunnuazanndian saunduieas 84 wavvinunesesy

a v ) a %
awfiawelalumsuimsvesiesayn eglussiunnuazanniian sundudesas 77.8
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Table 3 The level of functional requirements in view of the library's member services

Percentage of user requirement level

. . Sum of Require
List of functions Require Require Require Require Sum of low
very high very
very high high moderate low and very low
and high low
1. Recommend the popular 22.0% 68.0% 90.0% 10.0% 0.0% 0.0% 0.0%
book
2. Recommend the book 12.5% 55.0% 67.5% 22.0% 10.5% 0.0% 10.5%
following book category in
interesting domain
3. Recommend the book 0.0% 61.0% 61.0% 31.0% 8.0% 0.0% 8.0%
following author
Average of percentage 11.5% 61.3% 72.8% 21.0% 6.2% 0.0% 6.2%

A vV a i a L4 « ¥ L4
NNM5NN 3 (Table 3) glduimsibuandnvesiosayn fmnudesmsidszuy
wesayndenIsramisouurinmentmilideuisu/senilon agluszfuuinuazuiniign
v - ° o i N | @ -
suduesas 90 sesaun fe uunihmildiomungumisdeiauls egluszduuinuazinniige
muduiesar 67.5 uavkunhmemmidide Swunnwudideu eglussiuinn Andudesas 61
1.2 msfinnuarsunulasaivdeyauargudeyaiiieadeduduneums
Wiusmsveieayn lenadnnsefl 4 (Table 4)

Table 4 Example of a data set used to build a knowledge base and train a machine leaming model

Dataset name

Feature

Related resources

Target

1. Register member

2. Borrow and return the book

3. Pay the fines

4. Order the books

5. Assess the satisfaction in

library services

Member_id, Name,
Lastname. Member_type,
Register_date, Faculty,
Major, University
Member_id, Book_id,
Borrow_date, Librarien_id,
Return_date, Book_status
Borrow_id, Return_date,
exceeded_date, fines
Order _id, Book_id,
Bookstore_id, Numof_order,

Order_date, Discount, Total

Member_id,
Assessment_topic,

Assessment_point

- Student information from
the registration department
- Personal information from

human resource department

- Course from academic
department

- Research work of teacher
from academic/research

department

Recommend the
related book in same

category or author

- Predict that should
order this book, Yes or
No.

- Recommend other

books from book store
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Figure 1 Library service knowledge base on topology and database fusion

Database
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uazvhune §3deldaieinds Sparql iteAvilassanseoulvilad wasdsmunmnuiiiieadeslu
Warnumneitls WWasfeyadiiveglumsadeyamsnwine q Tugrudeys Inedunouieedu
msndsuyadeya §ivuldiAefuiudsasdroililddoyadnnumneiiteldlunsyuiuns
AnaeulunamsiSeuivouniaddlutuneudely & 2 funeudsil

Funoudl 1 a¥rednds Sparql LiteATlasaieeulnlad Foazldlmunnnug
Alaununglésn wiisde (book) uusestu (subject) Hidoulu/nsuanieen (predicate)
Wuswandede (book_id) Mmmmj (categoryin) dedoan (byform) LLazmw?i'lumsQnﬁu
(book_fequency borrow) @sazidealesiudsla q (object) fie arvinililnaouluming s
(field) swaziBeAIIUAT (book_store) warluiauesm (quantation bookstore)

fumeuil 2 ddlassairslnunanuiiifadedudmnumneiiale i
Joyaiifveglunisisdoyanins o lugutoya ieasiaduyndoya (Dataset) 1¥fnaouluna
msiSeudreunies Tagaldyadoyafiusznousenadnumyen q fausaldlunisviungi
msdsdonldoiiuiunioly sauanunsaadansuugimiidonenisiu 9 sl
Famn 57971 5 (Table 5)

Table 5 A dataset structure that is queried on topology in conjunction with a database

system and providing an answer class

Book category Quotation Borrowing
Book_id Book_name Book_store Class
related to major Detail frequency
pcru-001 Programing on Information Media Price 180 Bath, 15 1 = Should
smartphone Technology, printing Discount 15% order

Computer Science,

Computer Engineering

pcru-002 Nursing for - Odient Price 380 3 0 = Should
patient with lie store Bath, No not order
on bed discount

1NA137 5 (Table 5) mavnnslinnuausaveseoulnlad silildyndoyad
thainlussaninganuminedeiis 3 wislunisimuaeanameeulunisiuig Weilnaey
Wluman1siSeuiveandesisinndnvazdoya fuiuldi misdosia peru-001 [Hunifedely
wnemyjiiieaiufuanyiviileaoulumine deis 3 e wazdinsiEueseiiliume

' H‘j = Q’j v ud v A’ 1
wazdidauan suvisdaudlunsgndude 15 aft ensteyaifsgnasuliiiu 1 fe esd 1
.
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wedndyadeyafingeu $1uam 70 18013 mMuleseadnadnnsed 5 (Table 5) wazUszanaca
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Table 6 The prediction result of ordering books to the library by classification modeling

Actual “Positive ”(Should order) Actual “Negative”(Should not order)
K-NN Logistic SVM MLP K-NN Logistic SVM MLP
(K=3) regression (K=3)  regression
Predicted “Positive”(Should order) 15 15 15 15 0 5 5 10
Predicted “Negative”(Should not order) 0 0 0 0 15 10 10 5
Precision = TPATP+FP) x 100 100% 75% 75% 60%
Recall = TPATP+FN) x 100 100% 100% 100% 100%
Accuracy = TP+TN/ATP+TN+FP+FN) x 100 100% 83.3% 83.3% 66.7%
Fscore = 2x(PrecisionxRecall)/(Precision+ 100%  85.7% 85.7%  75%

Recall)

i a ° o & o a a 1
M T17 6 (Table 6) Uszﬁmsmw'lumsmmamsawwuaﬁamummﬁmma&m
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