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Visualization of relationship of

genealogical members using metagraph
CHEN Guo-jun', LIN Xiang-hong' ,DUAN Shu-feng®

(1. College of Computer Science and Engineering, Northwest Normal University, Lanzhou 730070

2. School of Information Science and Technology,Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract: Electronic genealogy, whose visualization is an important constituent part of genealogical
informatization, is used in statistics and analysis of statuses and relationships of members. However, a
rapid decline of performance efficiency appears in the existing methods of genealogical visualization due
to the rapid increment of edges. We make an optimization for the question by reducing unnecessary edges
through metagraph. Besides, the visualization representatives of the “parents-one child” and other rela-
tionships are proposed and the visualization forms are optimized further. Experimental results show that
the number of the edges in the genealogical metagraphic visualization form is almost half of the original
metagraph and less than a quarter of common forms in cases of same genealogical data, and the visualiza-
tion effect can be significantly improved. The tree-hierarchy of node graph architecture is used to en-
hance the practicability of visualization in visualization of genealogy.
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Figure 1 Comparison of improved metagraphic visualization
of genealogical member relationship among the improved
metagraph, existing metagraph and common form
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Table 1 Comparison of the visualization among the improved

metagraph, existing metagraph and common form

F1 R TBE. FETEMEEETRLREKXRTLL

a b I |E| S. |E| G. |E|
4 1 0 2 5
9 2 1 6 14
11 3 2 7 16
14 4 4 10 21
17 5 5 12 26
19 6 6 13 29
22 7 6 15 34
24 8 8 17 37
28 9 9 20 44
30 10 10 21 47
33 11 11 23 52
38 12 12 27 61
41 13 13 29 64
44 14 13 31 67
50 15 15 37 80
80 i

1 3 5 7 9 11 13 15
RIEHb

Figure 2 Comparisons of edge number

among the three visualizations
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Table 2 Statistics of member relationships

for different family sizes

R2 TRANERERRXRFRITER

» g a b ¢  Ia |E| Sa.E| Ga.|E]|
20 50 1036 371 385 334 648 1668
40 50 2043 697 651 664 1399 3 496
60 28 1694 515 506 451 1201 2 917
80 15 1211 422 404 352 798 2 023
100 11 1125 409 418 285 707 1817
B0 — Lk
160

140

120

0 20 40 60 80 100
FRE A B Ep
Figure 3 Comparison of edges required in the three

visualizations while having the same population
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Figure 4 Case diagram of metagraphic

visualization of genealogy

B 4 FKuk oo ] Ak R 52 i

BEZ M AR F 2" R &R . B Lo
G E ST A R U 1 2 4 BB Y A R B
I3 ARRA RIS 720 b e (9 9 [ PR AR HL At o
T R BT AR A Al T R T G B AT R
ﬁ/*é? 2 bR A i I LA 5 8 0T R R B Y A
B > Bl b 2 ﬁﬂj‘u%ﬁ’éﬁrkﬂé%@ﬁf?ﬁ%aﬁwﬁ
T DT 4 ey R % 23 8] 9 AT R o ()i ol et
A7 il G BT TR B B BT TR R A R I 3
S PEAN A5 B U AT da w44 0 X0 207 1 B
Bl da AT Ab R X E P05 7 BB Y mi ol 1
JEAT BN ZE085 B 5L 6 R OCE Y B L 18] de o
P4 T I L 18] 4d g I o IE R AR A X R
i Ab A de al DIE s T RE 4R
141 T 25 A AR e 3 AL i 1 530 OC R B AT J R
5 4d )5 I R R R AR B 1Ak B 223 T 1A
AT 7 I ol 300 % 80 A o 5 A A
o RG] SRR 5 W R R

2 P A RO o A 00 23 ) KR L B T
B 5 S AR
5 #FRiE

FEA 5L B AT R L R I A
BUAR A3 s o B B 2 ¢ R B M ZA5 78 S B H
MYRCR TN L RE JT o SR WL DR 1 R Y B8 A0 3 1Y)
B A 3 A 118 484 DR L 2 0 T A
A B — A E A X 2 FEUR R BRI 2T
K 5 e B R . AR SCEE A PR IE O L TE A K
I A AL il b HEAT R4 X ST
RS T Lo DA B A 2 (98 UE 3E — 25 A 280 1K
T g B T RO A MR R AR . [
I AR 5 535 vh & 01 Z AL 56 &R K oo K 2
UAL 3G 5T ] A ORI 592 R A 3

Fik o AT B AR T R R
149 52 AR 0 B I PE § 53385 A 3 06 3R T R AT MLARAE

Horp A E 2 A A 5 IS T A R L
R J O it S AR = ) FI0I BIF 5

S & Wk :

[1] Wang He-ming. General theory of Chinese genealogy [ M.
Shanghai: Shanghai Classics Publishing House, 2010 4. (in
Chinese)

[2] Chen Guo-jun,Zhang Ting-yu. The design technique of bina-
ry-based e-genealogy [ J]. Computer Engineering &. Soft-
ware,2015,36(3) :95-97. (in Chinese)

[3] Ghoniem M, Fekete J D, Castagliola P. On the readability of



W T 42 4% G005 A 56 A& 1Y G 1 AT A4

1461

[4]

(6]

(7]

(8]

9]

(10]

[11]

(12]

[13]

[14]

[16]

[17]

[18]

graphs using node-link and matrix-based representations; A
controlled experiment and statistical analysis [J]. Informa-
tion Visualization,2005,4(2) :114-135.
Furnas G W, Zacks J. Multitrees; Enriching and reusing hier-
archical structure[ C] // Proc of the SIGCHI Conference on
Human Factors in Computing Systems. New York: ACM,
1994 .330-336.
Wesson M J,Plessis M D, Qosthuizen C. A zoomtree interface
for searching genealogical information [C] // Proc of the 3rd
International Conference on Computer Graphics, Virtual Re-
ality, Visualization and Interaction in Africa,2004:131-136.
Mc Guffin M J, Balakrishnan R. Interactive visualization of
genealogical graphs[ C]// Proc of the 2005 IEEE Symposium
on Information Visualization. Washington, DC;: IEEE Com-
puter Society,2005:17-24.
Tuttle H C, Nonato L. G, Silva C . PedVis: A structured,
space-efficient technique for pedigree visualization[]]. IEEE
Transactions on Visualization and Computer Graphics, 2010,
16 (6):1063-1072.
Splaisant C,Grosjean J,Bederson B B. Space tree: Supporting
exploration in large node link tree, design evolution and em-
pirical evaluation[ C] // Proc of the IEEE Symposium on In-
formation Visualization. Washington, DC: IEEE Computer
Society,2002:57-64.
Draper G M, Riesenfeld R F. Interactive fan charts: A space
saving technique for genealogical graph exploration [C] //
Proc of the 8th Annual Workshop on Technology for Family
History and Genealogical Research, 2008.1-7.
Kim N W,Card S K, Heer J. Tracing genealogical data with
Time-Nets[ C] // Proc of the International Conference on
Advanced Visual Interfaces,2010:241-248.
Bezerianos A, Dragicevic P,Fekete ] D,et al. GeneaQuilts: A
system for exploring large genealogies [ ]J]. IEEE Transac-
tions on Visualization and Computer Graphics,2010,16(6) ;
1073-1081.
Johnson B, Shneiderman B. Tree-Maps: A space-filling ap-
proach to the visualization of hierarchical information struc-
tures[ C] // Proc of the 2nd Conference on Visualization.
Washington, DC.IEEE Computer Society,1991:284-291.
Loh B A M, Wilshire S,Emery J,et al. Celestial3D: A novel
method for 3D visualization of familial data [J]. Bioinforma-
tics,2008,24(9) 1210-1211.
Liu Jun-dan, Zhao Shu-liang, Zhao Jiao-jiao, et al. Meta-
graph for genealogical relationship visualization [ J]. Journal
of Computer Applications,2013,33(7):2037-2040. (in Chi-
nese)
Basu A,Blanning R. Metagraphs [J]. Omega,1995,23 (1)
13-25.
Basu A, Blanning R. Metagraphs and their applications
[M]. Berlin: Springer-Verlag,2006.
Basu A, Blanning R W. Cycles in metagraphs[ C] // Proc of
the 27th Annual Hawaii International Conference on System
Sciences. Washington DC: IEEE Computer Society, 1994
310-319.
Basu A,Blanning R W. Metagraphs: A tool for modeling de-

cision support systems [ ]J]. Management Science, 1994, 40

(12):1579-1600.
[19] Basu A, Blanning R W. A formal approach to workflow a-
nalysis [ J]. Information Systems Research,2000,11(1):17-
36.
[20] Fan Hong, Liu Jin. Quantitative analysis of metagraph mod-
el for supply chain [J]. Control and Decision,2005,20(10) :
1152-1156. (in Chinese)
[21] LiuJin. Metagraph and its application in expert system []].
Pattern Recognition and Aitificial Intelligence,1999,12(1)
6-12. (in Chinese)
[22] Yi Fu-xian. Big empty nest: Reflection on China’s family
planning [ M]. Beijing: China Development Press, 2012. (in
Chinese)
[23] Guo Zhi-gang. Estimating cohort percentage of only-children
using data of population census [J]. Market & Demographic
Analysis,2001,7(1) :5-11. (in Chinese)
[24] Population Census Office of the State Council, Population
Employment Statistical Department of National Bureau of
Statistics of China. Census information of China in 2010
[M]. Beijing: China Statistics Press,2012:4. (in Chinese)
[25] Cheng Nie, Huang Kun,Su Xin,et al. Bloom filters based on
the tree structure [ J]. Computer Engineering &. Science,

2012,34(2):19-24. (in Chinese)
Bt Hp 325 3% UK

(1] F#ng. hEZHGEEIMI. L. bl 8 et 20104,
(2] PREEZ,SREE . BT — XW I i1 5 Bt Oy ik D] Bk
2015,36(3):95-97.

[14] XS B RGBT, % K% R EF RO 5
B, 2013,33(7) :2037-2040.

[20] #7203, fit 74 Meta PSR R Hrafse ()], Bl 5
Y3k ,2005,20(10) :1152-1156.

[21] X, Meta B RHAEL R RGPy p LT B30 5 A
T E.1999,12(1) :6-12.

[22] Gyt KEZE. P E A F B M. et b E
% % AL, 2012,

[23] SRAER. AT O 25 506 00 % 0 A4 7 2o fF B0l
Ul i 5 A B4 8r,2001,7(1) :5-11.

[24] EHBEANAEEDAE . BREITHA DML ST,
[ 2010 4F A 1% 25 95 ok M. b 50 o |8 4031 R AL
20124,

[25] X BE, JhK, 55, — Fh 36 T AT 45 4 09 16 & 18 3 08 4%

L HEN TR SR, 2012,34(2) 1 19-24.

EE @I

FREIZE (1991 -, B, I AR EMN AL BT

44, CCF £x 51 (E200050269G) , #F 5% Jy [

h B AR LDk o b 2 T 2 R IR R 2R T
- E-mail : junxiu828(@qq. com

CHEN Guo-jun,born in 1991, MS can-

didate, CCF member (E200050269G) , his research interests

> e

5

include digital media, spiking neural networks, and deep

learning.



