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ABSTRACT

Applying to business education and labors’ safetining, unlike the traditional way in the past|lWring a more
location-based of innovative services through m@biiiented environment. The research considerplie@omenon and
its importance on the middle-aged workforce of tmmstruction in recent years, and provides secigégvices- a
recommended system through Building Information Bla@BIM), Location-Based Services (LBS), and Mob#ipp. For
maximum optimization of resources for system desigimtegrates functional modules to construcirarovation system

of safety work and management with “context-awaned “safety training records”.

In order to enhance the safety of pre-working awdking safety, the study will collect the initiabth of safety
training history in the work cloud service, and rgapbut real-time data analysis and sequence mimindind out
the warning mode of affecting safety behavior. ®&ge mining will use the concept of the phenomenomonitoring,
and extract the events, in order to establishelaionship between the time sequences, and theblisk the exact rule of
sequence calculation. It is in order to adapt te thiddle-aged workers in the construction warniegvise with

the security model.

KEYWORDS: Data Mining, Recommender System, Safety Workingiriing in Construction, Location-Based Service,

Building Information Modeling
INTRODUCTION

Instant and right information of safety educatioitl welp to improve the security on constructiotesi Due to
mobile service has been active and more and manpleted, the cloud application and service systemoand our lives.
According to the long-term trends of the laborsnggiin Taiwan's various industrials, the researcmsiters
the phenomenon and its importance on the middld-agekforce of the construction in recent yearsd@f J., 2012).
It will try to develop an available system to maaagfety working and related facilities informatioom sites in the right
time and correct position. To the goal of zero stisain construction, the study will get methodsetaervice mold from
context-aware environment, under the constructiafetg of "work” App Cloud Service and introduce Highbased
Filtering (Content-based Filtering and CollaboratRiltering) to design the recommendation with vilegksafety training,
and then continue to explore the relevance anctafemess of their service function. That means shely focus on
mobility management and via LBS objects (locatiasdd service) and modules designed to build APRamaent in

construction safety management within the cloudisersystem.
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It will integrate Building Information Modeling (Bl), mobile applications (App) and Location-Basedvgme
(LBS) to increase construction safety as showniguié 1. That means to use positioning and thrabghApp on the
smartphone to understand real-time constructingrinétion from workers. The purpose of the rese@&db carry out a
variety of real-time and value-added services omstraction sites. Managers and workers will be ableonfirm the
training, education compliance or not through melaievices, and to get real-time construction indiom in order to

reduce the incidence of construction disaster.

-~

Figure 1: The Mobile Management System of Constru@n Safety

In order to enhance the safety of pre-working awdking safety, the study will collect the initiabth of safety
training history in a recommended system with tinecfions of “context-aware” and “ safety trainiregords”, and carry
out real-time data analysis and sequence minirigndoout the warning mode of affecting safety babavSequence data
mining will use the concept of the phenomenon imitasing, and extract the events in order to eshbthe relationship
between the time sequences and then establishxdet mule of sequence calculation. It is in orderadapt to the

middle-aged workers in the construction work tnainservice with the security model.
RELATED WORKS

“Location-Based Service” (LBS) concept combines tbeation and the corresponding services, and & ha
become an important demand for mobile users. Adogrdo the research report of Pyramid Research'sketia
a location-based service is expected to rise Hglaagymarket value of 280 million dollars in 20101.03 billion dollars in
2015. Looking LBS development of the past few ygeiiis possible to accurately grasp the locatibthe users. LBS are
mainly a combination of two technologies of GlotRdsition System (GPS) and Geographic InformatiostsSy
(GIS) two technologies. LBS will be acquired gedquria coordinates by GPS services to access thetinealspatial
information in GIS to various types of services apglications, such as tourism, navigation, adsigi and marketing,
etc. (B. Schilit, N. Adams, 1994) (Kumar, S., 200Bhe technology has been adapted for many ye&sS, i& the highly
regarded and recent emerging Internet applicatiomsg in time to the growing popularity of mobidevices. The feature
is the ability to provide location-based, persaad real-time services. This study will apply LEShnology based on 3D
virtual reality training of cloud platform and dgeithe recommendation with working safety trainiagg then continue to
explore the relevance and effectiveness of theuice function. Therefore, the integration of réiate information system
of this study will combine the concept of "situai#d’ and "location-based”. In 3R (Right locationight time, Right

people) service infrastructure, it imports exist8ig virtual reality and animations materials.

A recommendation system becomes a major way toestite problem online and can effectively analyze
the characteristics of the users (G. Adomavici@52. It also mentioned the recommender systengusiservations of
user groups to assist individuals in the commutdteffectively identify and propose interest comsefnom overload and

large amounts of data (J.L. Herlocker, 2004). O#iedolars propose that recommender system is ve sioé information
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overload (Goldberg, D., 1992). A recommendationtesyscan be divided into three modes, content-drifiéering,

collaborative filtering and hybrid-based filterif@@domavicius, 2005). The collaborative filteringrnsst commonly used
for a recommended technique. The hybrid recommesyidem is to add the collaborative recommendatj@tem in the
content-driven filtering, and also to add the conbt@riven recommender system in the collaboratileering.

Therefore, the hybrid recommender systems contaatufes of both. The study gets a new hybrid recemndation
architecture based on users’ classification. Ig #michitecture, it makes recommendations accorttingharacteristics,
context and operating records to classify its sidmafrom users, and selects some appropriate re@dation algorithms

according its situation.
METHODS

The recommender system can obtain real-time loedt users through safety training course modwed, it
operates situation (computing context) to analgsid provide appropriate training courses, withuber's current situation
(context). The system can be designed a ubiquigeasrity education and training environment. Irs thiudy, a hybrid
recommendation technique is used to classify tleesuto groups through the collaborative filterieghnique based on
three modules that are “Context-Aware of Users§fédy Training Courses” and “Evaluation of Traini@gurses”. It tries
to find an area-optimized category of grouping sisand locating users with similar contexts. Anentithe content-based
filtering method is used to analysis the evaluatibitraining courses from the users, which are mmppnted by different

weighted-evaluation scores, and the most suitadalese content is recommended as shown in Figure 2.

Context-Aware of Safety Training Evaluation of Training
Users Courses Courses

L

Collaborative Filtering

l

Users to Groups L 5 Content-Based Filtering

l

Hybrid-Based Filtering

Figure 2: The Hybrid-Based Filtering of Recommendedystem

The part of context-aware includes (1) identifyithge user's identity, (2) the user's training higtand (3)
perceiving the user's time-location-security candsg. The recommendation system can obtain thetireal and right
location information from users. Through the safeyning course module and the user's contextsyiseem can provide
suitable training courses by computing contexadopts rating and social filtering as the recommaéiod algorithm to
filter the content, and then generates the condéxaasoning module, which is mainly deduced amgp@sed the situation
to the user. Safety training courses are providethb work system. In addition, the study presémescourses into four
feature values, including the average difficultjie ttotal time, the average learning power and thievance.
The recommendation engine calculates the Recomrdebaigre (RS) for each course, according to thethredules, and

then finds the courses with the highest RS to tfieeusers a safety training course as shown in&igu
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Data mining has been successfully applied in théewfields, such as production, manufacture, hecdite,
finance and marketing (Brachman, R. J., 1996) (Bla&k S., 2003) (Agrawal, R., 1993). As techniqoéslata mining
have been successfully applied in various fields study applied association rules of data minimbich can extract
hidden and useful information from the recommenstesy. And the other to obtain prediction functiobhss established

warning service of security model by decision tné# classification.
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Figure 3: Service Experience Engineering to a Recamender
System with Context-Aware
Before data mining, it must first be pre-treatedadfom raw data with missing. Namely clearing data
it includes discards unwanted data of field. And thata pre-processing and conversion includingectifig relevant
information to calculate the noise and then deteegchiof the missing data and the correct data typmining phase, this
study used Microsoft SQL Server 2010 as the tooldimta mining. It also applied SQL Server Businkgslligence
Development Studio which has developed an intedrhtsiness intelligence environment, including Gutsa sources,
reports, dimensions, analysis services databasen¥din stages of the entire mining process inctiata collection, data
preprocessing, data mining, modelling, evaluatiod dinal knowledge representation. An importantpsie the pre-
operation is data pre-processing, including dategiation, data clearing, data conversion. Andubhothe phpMyAdmin
functionality of Database Management, it transpdbedriginal data into SQL syntax. All mining sy of the system, it

clustered data to identify key factors in all affperformance and in order to provide effectiveisieos in safety system.
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RESULTS AND DISCUSSIONS

This study adopted Case Method of Non-Experimentathod, and used In-depth-Interview of Qualitative
Technique through small-scale exploratory studintirviewed face to face with workers to colleatal and summarized
and analyzed, including the characteristics explhirdata collected, the phenomenon of knowledgéysinaand the
system design and introduction. In order to undecstthe acceptability of the service system, thiglys tries to use
structural equation modelling (SEM) to measure tehavior intention of users. The measurement sireicon
guestionnaire is divided into 6 phases and they ‘@gstem Quality”, “Self-Efficacy”, "Computer Anxig”,
“Perceived Usefulness”, Perceived Ease of Use” ‘@&havior Intention”. The questionnaire is based Technical
Acceptance Model (TAM) to analyze its significanoa “Behavior Intention” between “Perceived Usefdisie and
“Perceived Ease of Use”. The framework of SEM ishsas Figure 4 and given for 9 hypotheses (H1,H&,H9).

System Quality H1
2 Perceived Usefulness
u HS
Self-Efficacy 4 H7 Behavior Intention
- ‘ —/
Computer Anxiety — Perceived Ease of Use

Figure 4: The Framework of Measuring the Behavior htention with SEM

To test the model, the study used AMOS to analyssGoodness-of-fit Index including Chi-Square ,t€3l,
NFI, and CFIl exceed the recommended 0.90 thredbedds. In addition, RMSEA is lower than 0.80 asommended by
Hair et al (1998). RMR is lower than 0.05 as recanded by Bagozzi and Yi (1988). The fitness valsgisfied the

recommended standard. The overall fit is shownadderl'l, and the test of the hypotheses is showmkle 2.

Table 1: Goodness-so-Fit of Measurement Modle

Fit Indices | The Value | Specification | Goodness-of-Fit
w2/df 2.023 <3 Good
GFI 0.857 >0.8 Good
AGFI 0.781 > 0.8 Normal
RMR 0.032 < 0.05 Good
RMSEA 0.085 < 0.08 Normal
NFI 0.927 >0.9 Good
CFI 0.913 >0.9 Good
RFI 0.915 >0.9 Good
IFI 0.906 >0.9 Good
PNFI 0.632 >0.5 Good
PGFI 0.672 > 0.5 Good
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Table 2: The Test of The Hypotheses

Hypothesis | Coefficient | t-Value | Assessment
Perceived Usefulness <|- System Quality H1 0.53*** | 2.856 Significant
Perceived Usefulness <|- Self-Efficacy H3 0.26*** | .2B9 Significant
Perceived Usefulness <|- Computer Anxiety H5 0.107 | 3.378 Nonsignificant
Perceived Ease of Us¢ <|- System Quality H2 0.02** | 5.021 Significant
Perceived Ease of Us¢ <|- Self-Efficacy H4 0.016**4 4.026 Significant
Perceived Ease of Us¢ <|- Computer Anxiety H6 0.072 | 2.117 Nonsignificant
Perceived Usefulness <|- Perceived Ease of Use H7 .3166* 6.529 Significant
Behavior Intention <-| Perceived Ease of Use H8 102 5.926 Significant
Behavior Intention <-| Perceived Usefulness H9 9*16 8.226 Significant

Note: * p<0.05 ** p<0.01 *** p<0.001

The testing result suggests “Computer Anxiety” hasdirect effect to behavioral intention. It medhat H5
(Computer Anxiety to Perceived Usefulness) and Hér¢eived Ease of Use) are not supported in ttie Res safety
training course, the location-based service byreldgy and mobile-services will not lead to the rissavillingness to
reduce and exclude the use. Therefore, the recodmtien system may provide a personalized trainmgrse based on
the user’s experience and preference. In this stiidyses data mining and SEM to validate the falitsi of the service
model. Therefore, the service design can apply idyBased Filtering to achieve individual recommeshtiining course,
and then enhance the quality and efficiency oftgdfaining.

CONCLUSIONS

This study will be as an object on constructioresafind education, training of the middle-aged wosk and
assumed in research are the conditions for popylafismart phones, wireless network and the warkdrscience with
and technology. How to apply technological innomatiand service experience model to achieve zerastdis in
construction working will be the most important egurpose of this research. It takes working emvirent, safety and
education, training as the theme and import theigcture of service experience engineering todbtlie recommender
system by using hybrid recommendation techniqueollects user experience data from work and ingatds the status
of middle-aged workers. Through user experiencesandce model, it will serve as the basis formbheommender system
for safety training.

REFERENCES

1. Adomavicius, G., Tuzhilin, A. (2005)loward the Next Generation of Recommender Systems. A Survey of the
Sate-of-the-Art and Possible Extensions. |EEE Transactions on Knowledge and Data Engineering. 17, pp. 734-
749.

2. Agrawal, R., Imielinski T.,And A. Swami (1993Mining Association Rules Between Sets of Items in Large
Databases. Proceedings of the ACM SSGMOD Conference on Management of Data. Washington, DC, USA.

3. Brachman, R. J., T. Khabaza, W. Kloesgen, G. RyeShapiro and E. Simoudis (1996)lining Business
Databases, Communication of the ACM, 39-11, pp. 42-48.

4. B. Schilit, N. Adams, and R. Want (1994)ontext-aware computing applications, In Proceedings of the 1st
International Workshop on Mobile Computing Systems and Applications.

| NAAS Rating: 2.73- Articles can be sent teditor@impactjournals.us |




| Data Mining to Develop a Safety work Management apBased on Recommender System with bim and LBS 27 |

10.

11.

Cheng, J., Chiang, C.H. (201Phased Retirement for Older Workers in Taiwan. Journal of Family Economics.
13, pp. 328-3.

Daskalaki, S., Kopanas, I., Goudara, M. and AvouWig2003).Data mining for decision support on customer

insolvency in telecommunications business. European Journal of Operational Research. 145-2, pp.239-255.

G. Adomavicius, and A. Tuzhilin(2005)owards the Next Generation of Recommender Systems: A Survey of the
Sate-of-the-Art and Possible Extensions. |EEE Transactions on Knowledge and Data Engineering, 17, pp.
734-749.

Soundarya R & Uma R.N, Building Information Modedi of a Two Storey Building using Autodesk Revitlan
Autodesk Naviswork Manage, International Journal ©ivii Engineering (IJCV), Volume 6, Issue 4,
June-July 2017, pp. 33-46

Goldberg, D., Nichols, D., Oki, B. M., & Terry, [1.992).Using Collaborative Filtering to Weave an Information
Tapestry, Communications of the ACM, 35(12), pp. 61-70.

J.L. Herlocker, J.A. Konstan and L.G. Terveen(20@pluating collaborative filtering recommender system.
ACM Transactions on Information Systems, 22(1), pp.5-53.

Kumar, S., Qadeer, M. A., Gupta, A.(200Bdcation Based Services using Android. The 3rd |EEE international

conference on Internet multimedia services architecture and applications.

Impact Factor(JCC): 3.8965- This article can be dowloaded from www.impactjournals.us







