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Abstract It is important to keep track of both the psychological and academic status of students in
campus. Generally, student data covers a wide range of kinds such as students’ interests, hobbies,
and lifestyles, and these data can be collected via smart devices such as student e-cards by many
campuses. With the rapid development of new generation of information technology, in recent years,
researchers have explored novel ways to improve the quality of talent cultivation by utilizing the
student data, such as applying big data analysis on the data to discover subtle but meaningful
information as the guidance for better student management. Among such research, search of students
with similar lifestyles can exert positive effect on the improvement of student management, as
potential and insightful information can be found and may further provide some warnings for students
at an early stage if anything unusual is found. Existing algorithms for searching students with similar
lifestyle have two deficiencies. Firstly, they cannot explain the similarities between students because
related semantic information is lost in the searching process. Secondly, they fail to integrate multiple
data sources, while the student behavioral data is growing dynamically and only using one dataset may
lead to biased results. To break these limitations, we first propose the concept of campus behavior
information network to represent student behaviors in campus. Next, based on the constructed
campus behavior information network, an algorithm named SCALE is proposed for similar campus
lifestyle mining. SCALE calculates the student similarity by specific meta-paths with constraints.
SCALE is strong and unique, not only in keeping the similarity semantics of the original data, but
also in extensively integrating multiple data sources in a scalable way while retaining the original

results of calculation. Due to the large scale of datasets, parallel strategy is further designed and
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applied to SCALE for the sake of efficiency. Through extensive experiments on real campus behavior

datasets, the effectiveness and execution efficiency of the SCALE are verified.
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Fig.1 An example of campus behavior information

network
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Table 1 Top-5 Locations and Event Types with Highest Number of Event Instances
R1 EEEMHZHIE Top-5S Kyt smAnE 25

Top-5 Location Count Top-5 Event Type Count

1F, Huaxi Eastern Canteen 193368 Repast 949596
Eastern 4 Dorm 118750 Dorm Entrance 752018
1F,Jiang’an Western Second Canteen 102616 Water 269334
Jiang’an Boiler Room 101 834 Recharge 51780
Wangjiang Student Centre 101780 Traffic 39507
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2 H T A A B YRR S 4 A b £ L
251 HAR HUAE.

Table 2 Size of Campus Behavior Information Networks

R2 KRETAGEEMENE

Number
Ttem
Sourcel Source2 Total
Nodes in Network 3324 3417 6741
Edges in Network 191128 63861 254989
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Horp U &2t MES F, i IL BT
ik 2EA D B F =k AU IS ST B 2 A,

(5

Rank (G) %4 j i SCALE &5 ay HE4.
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LH it SCALE Bk FEEEN S A .
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AT RG24 PR AR 3 Dk T
VU IR 2 2 A6 78 B AT S 8008 43 ) i T F PCA-c,
PCA-7,PCA-/ . EDHG %3kl SCALE #2453 1)
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Table 3 MRR Scores

%3 MRRiESH
k PCA-¢ PCA-t PCA- EDHG SCALE
2 0.003 0.015 0.016 0.017 0.017
4 0.009 0.036 0.040 0.044 0.056
6 0.018 0.051 0.062 0.066 0.095
8 0.026 0.066 0.082 0.085 0.136
10 0.035 0.080 0.101 0.104 0.172

Note: The best values are in bold.

13 3 Rl LLE L fE k=2 I}, SCALE &% M
EDHG 53k 0y 8 R A8 3, H 4B b PCA-c, PCA-7,
PCA-L HURIF.BERE b IR, 5 PR MRR 15
YA P K H, IF H SCALE 53 8 lh &
i T A 4 PP AL, U6 AR SCHE Y SCALE 53k
FE T BRI A: 16 2 524 R AT 55 b A 4 Fh Ak
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PCA-7,PCA-{,EDHG B L MR T 43 5k 8 T
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(BB 5 A P 3
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ST R M a3 TE « = 1.4 B}, SCALE % 1 U5 &%
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Fig. 3 Influence on SCALE with respect to parameters
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Table 4 Top-10 Similar Students Found by SCALE
x4 Top-10 HUFEERT
Top-k Similar Lifestyle Students (£ =10)
Student
Meta-Path SBS Meta-Path SBMBS & SBLBS
(CS$-201-53,0.990) . (CS-201-21,0.990) _ -
- - = (MDAM-104-38, 0. 766 ), ( Nur-701-29, 0. 745), ( CS-101-78,
(CS-201-54,0.988) . (CS-201-72,0.988) . ¥
" > > 0.738) , (SE-103-58.0.713) , (MDAM-110-70, 0.711) , ( Dra-203-
CS-201-10 (CS-201-30,0.988) . (CS-201-39,0.986) )
- = 66.0.706), ( Ani-701-08, 0.697) , (MLS-404-06, 0. 694) , (VCD-
(CS-201-47,0.986) . (CS-201-28,0.986) , 102-39-0.603)  (RTP-601-19.0.693)
(CS-201-32,0.986) , (CS-201-79,0.986) T T
Acc-103-73,0.994) , (Acc-101-68,0.993) ,
(Ace (Ace (Acc-103-08,0.887) » (OM-101-20. 0. 865) » (ID-201-08, 0. 864) »
(Acc-201-49,0.993) . (Acc-103-62,0.993) - .
) (CS-106-05,0.844) , (OM-104-96, 0.843) , (ID-201-24, 0. 843) .
Acc-102-29 (Acc-104-34,0.992) , (Acc-101-12,0.992) , - ) -
(IE-801-38,0.841) , (Mus-801-11, 0.840) , (CS-111-07, 0. 840) ,
(Acc-103-36,0.991) , (Acc-102-22,0.990) , =
(CS-107-36,0.839)
(Eng-0101-04,0.989) , (Acc-1004-15,0.988)
(CM-304-21,0.968) , (CM-304-04,0.963) , _
: : (SE-110-31, 0. 898), ( HRM-601-77, 0. 868)» ( MDAM-109-45,
(CM304-80,,0.920), (CM506-32,0.916) , 0.868) , (CF-601-09, 0. 862) , (CS-105-66, 0.850) , (MDAM-103
CM-304-14 (CM-304-22,0.853) , (Nur-702-21,0.812) , ) N o o T ’

(CM-302-68,0.808) , (CM-505-35,0.806) ,
(CM-501-65,0.805) , (CM-502-46,0.797)

59,0.864), (CS-102-82.0.843) , (WRHE-105-01,0.843) . (HRM-
601-97,0.838) , (MDAM-103-35,0.835)

Note:CS(computer science) s MDAM (mechanical design manufacture and automation major) , Nur (nursing) » SE (software engineering) ,

Dra(drawing), Ani (animation), MLS ( medical laboratory science), VCD (visual communication design), RTP (radio and television

programming) ,» Acc(accounting) » Eng (English) , OM (oral medicine) , ID(industrial design),IE(industrial engineering) , Mus(music) , CM

(clinical medicine), HRM ( human resource management), CF ( computational finance), WRHE ( water resources and hydropower

engineering)
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Fig.4 Scalability test and runtime with respect to parameters
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