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Abstract In this paper, we study two tightly coupled topics in selecting paper reviewers from
authors’ scientific collaboration network (SCN): network construction and community detection.
Based on the fact that the authors of one journal can be selected as reviewers and the reviewers of one
manuscript should come from different research communities, we firstly evaluate the collaboration
among all authors according to their signatures and construct the normalized collaboration network.
For the second key problem of detecting the communities of one scientific collaboration network,
considering it is much sparse and has few connections with inter community for one vertex, we apply
the method of orthogonal matching pursuit to calculate compressive collaboration information. We
conduct several experiments on simulated and real journal author datasets. Although there is no
standard to evaluate different kinds of scientific collaboration network, the community detection
accuracy rate and the stability of all authors are used to evaluate the performance of the proposed
method. We can see from the vertex linkage matrix that our designed scientific collaboration network
has good character of vertex grouping. The extensive study of our detection method in simulated data
shows that the proposed method has a great advantage in the detection rate and stability. The

significant improvement is about 60% compared with the classic methods.
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Fig. 1 Four kinds of graphs of table 1.
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Fig. 2 Four kinds of graphs of 100 authors from ArXiv database.
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Fig. 4 Some simulation results.
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Fig. 5 Community detection rate of FEC and CCS
method under different parameters.

K5 2 RO IR TE A A 20T B4 X 45

MBS AT LA L A0 FE R Py Al P i3
R, 24 P.<<0. 6 if, FEC 5 1k (1% 46 04 B i
T 500 4 T AR SC B H Ao B0 12 A I0KS B2 2 AR B 5 Y
P.=0.5 W, A SCHE A BL Bl L 8000, i &
T FEC JIE M B AF 455 400054 P.<<0. 8 if . A 3C

e Rk e M FEC; 24 P >0. 8 I, 2 Mk 22
AR AR B A RS R T 90 0%,

5 HL S BRI A 46 b, — i 5 R
(A VE N B METE 20~ 30, BIKE X P 15 5 ROk &4
20 A E30 A X AL X ECH — 2Bk =N H P
<<0.5. 7 4h s NSCHREL SR 28 AR B2 2 80m] LA 3t
i P.<<0. 5. P AT AR H AR 1 4598 - AR 2 5f%
G A LG AR SCER Y A B3 B 0 S SR R i
P BRI 7F 0 46 i i e DRG0

1A DR Y AR RE I A A L AR ST
L L P < S R Y R A X AR 22 A
TIES BB H U 22 I 45 | DS B 2. — i 2D

IH 2JS 52 W ) Al R T T 22 R R 22 05 1 B AR S
D) AN A e Ak L 2 A 0

P 6 (a) i 7 A 2 2B Y D B AU I 2% 5 181 6 (b)
R AR AT KL Z )5 i M 2%, I 6 (b) al LA
H I R ) 2 R R AL LG

(a) Original data

(b) Rearrangement data
Fig. 6 Vertex link graph.
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Fig. 7 The performance of two methods on random

arrangement of original data.
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