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The History Museum of PetrSU

m Everyday life history

m Exhibits: photographs,
various textual
documents,
newspapers, academic
journals, etc

m Surrounding
wide-format screens

m The museum
information system
(MIS)
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loT and smart spaces in museum environment

m Exhibits are transformed to loT Y o
objects : .‘_-‘  [p=L
Ly . w I
m They provide information about v
themselves and interact with b |NTERNETOf [ 1iE
users and other objects o TH I N GS
m The loT technology enables
integration of MIS with visitors U—" "__
activity -
Q ., B m Museum is service-oriented
multi-agent environment

m Software infrastructure consists
of semantic information broker
(SIB) and knowledge
processors (KPs)

m Objects are virtually
represented and
interconnected, as it happens in
Semantic Web
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Basic software infrastructure components

m Visit service constructs a personalized exposition of recommended
exhibits for a visitor to study.

m Exhibition service show recommended exhibit descriptions using
appropriate multimedia devices.

m Enrichment service supports evolution of the cultural heritage
knowledge by museum personnel and visitors themselves.

m Visitor and personnel clients provide access and control tool for the
semantic network and for services construction.
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Smart Museum Environment and Semantic Layer
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Problem Statement

Problem 1

Offering personal recommendations on the museum collection with the use of
semantic ranking methods and in context of the user and exhibition.

Visit service Construction of a personal visit program
Exhibition Visualization of most interesting information derived from the
service available knowledge for current context and situation

Problem 2

Collaborative addition of information sources and their semantic annotation within the
museum collection.

Enrichment Evolution of semantic network by museum personnel and visitors

service
Visitor client | Enrichment of studied exhibits in the form of adding comments
Personnel Semantic analysis of comments received by visitors and annota-
client tion of exhibits based on this
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Information Ranking and Semantic Matching

Semantic matching method
ranking of each exhibit based on the visitor
profile

» such ranging is used from Visit service for
construction of the personal program

ranking of each exhibit relatively to other exhibits

» such ranging is used from Exhibition service
when a visitor views the current exhibits

iterative ranking of objects, where the visitor
views a particular exhibit

» a search of relatives to particular exhibits
» these exhibits are ranked according to the
visitor profile
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Use Case: Semantic matching and Personal Program

3 @

Smart Museum

Educational information
MeTpo3aBOACKMA FOCYAGPCTBEHNbI yHUBEpCHTET
University

McTopuko-punonorueckiii
Department

1975

End yea

cneywanuct
Major

Gunonor
Education

Additional information

Nerposasoack, Magansi
Memorable locations

Typkny6 "Camno’, Xop Metpl'y, XyaoxecTsennan
camopeATeNbHOCTS

Hobby during student life

Orpra Goliard, OTpsia OHero
Participation in construction teams

Profile details

FRUCT21

Ne exhibit semantic matching with the user profile | rank
— date 1976
Photo of — refer to department the Department
members of the | of History and Philology
student — has been made in place Padanyi
construction | _ represents possible friends
brigades 1) S Verigin (has Person Education
; «Goliard» _ | 1973-1978 the Department of History 6
M. =»== | andPhilology in PetrSU)
B% | 2) T Yuldashev (has Person Education
1973-1978 the Department of History
WY{ | andPhilology in PetrsU)
3) V. Efimov (has Person Education
1974-1979 the Department of History
and Philology in PetrSU)
— date 1976
Photo of — refer to department the Department
members of the | of History and Philology
student — has been made in place Padanyi
construction | _ represents possible friends
2 brigades 1) V.Birin (has PersonEducation 5
«Goliard» 1974-1979 the Department of History
and Philology in PetrSU)
2) N. Pochtovalov (has Person
Education: 1974-1979 the Department
of History and Philology in PetrSU)
Uniform of — date 1976
G. Chumakov | — refer to department the Department
F . of History and Philology
3 — owner is a possible friend 3
G. Chumakov (has Person Education
| . | 1973-1978 the Department of History
and Philology in PetrSU)
Photo of — date 1976
G. Chumakov | - refer o department the Department
N of History and Philology
4 — represents a possible friend: 3

G. Chumakov (has Person Education
1973-1978 the Department of History
and Philology in PetrSU)

LA~

Personal program

hh&

®ororpatws Goiuos CCO
|B ! Goliard», 1976 1.
} l s

®otorpadus 60iLoB oTpsAa
Goliard, 1976

®oToROKyMeHT
Rankis 5

Popwma 6oiitia CCO «Goliard»
. B.Uymaxosa, 1970-e rr.
MaepiansHiit 0GbekT

Rank is 3

@ororpadms Goiia CCO
«Goliard» I. B. Yymakosa,
1976r.

oropokymenT

Rank s 3

Semantlc matching
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Personal program
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Collective Annotation

=]

Em 307
Exhibit's details

< Add comment

®oTorpadus 6oitos CCO
«Goliard», 1976 T.

I have a photo that may interesting you|

CHOOSE FILE

File field can be empty

ADD COMMENT

Title: @ororpagws 60iios CCO «Goliardy, 1976 7.
Date: 1976
Type:  DOTOROKYMeHT

ADD COMMENT
| have a photo that may interesting you

image

Galina Ivanova (2017-11-01 10:26:10)

m uploaded file can be of text, audio,
m list with all comments video or image types

m any user can add new comment m new comment sent to the server




Annotating Process

Annotating process
Save Delste

Text:
I know people on the photo
Comment content:

On this photo we can see and Sungrurova Yu A

Annotate.
Select text for annotation from "Gomment content*
New annotation | | Fixate selection

Annotation title: Lanev

Relation with object

Tl e
usemare
Profie
password
T iiteral 14

=y

hasAnnotationStatus

hasAnnotationTag

hasAnnotationText

hasContext

i Liera

hasAnnotation

| doTorpacius Fopusi CTenaHoBuya hesAnnotationType T
Photo of Yuri Stepanovich Lanev ==
T Literal | - -V,
Add annotation e L i 1 Literal |

Tags

m personnel client as tool for annotating

) ) ) m annotation is stored in smart space
m checking facts and selecting relation

between user comment and existing
information

m after, it is possible to generate new
exhibit for searching new relation by

o other services
m automation in further work
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Project Metrics

m Exhibits number is 296
m Triples number in triplestore is 17967
m Smart-M3 platform (SmartSlog) is used in most of cases

Component Tools Lines of code
Enrichment service C++ 3478
Visit service C++ 5749
Personnel client (Web app) Python 3000
HTML,JS,CSS 970
Visitor client (Android app) Java 2860
C++ 6129
XML 1520
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Conclusion

m Solutions to the two applied problems are considered

» Offering personal recommendations with the use of semantic
ranking methods

» Collaborative addition of information sources and their semantic
annotation

m Pilot implementation show effectiveness of Semantic Web,
Internet of Things, and smart spaces technologies for this class of
digital service-oriented environments

m The users of smart museum services achieve such effective
properties as user mobility, service personalization, and
collaborative work opportunity

Thank you! We will be glad to see you at the Demo Section!
Now it’s time for your questions

E-mail: marchenk@cs.karelia.ru
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