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Visualization of evolution of network based on network representation

learning

KIMITAKA ASATANTY'®  OcHI MASANAO!  JUNICHIRO MORI'? ICHIRO SAKATA!

Abstract: Understanding the evolution of the group is useful for understanding group behavior and predict-
ing future behavior. From the network data such as citation relations in the academic field, a lot of methods
to extract and draw evolutionary processes of group are proposed. Using these existing methods, we cannot
retrieve information of individual papers because nodes are placed in discrete time and discrete clusters.

In this thesis, we proposed the visualization method that each node is plotted as a single point in a contin-
uous space for observing the process of gradually expanding the field is drawn in a two-dimensional space.
In this method, firstly, the growth direction of the article area in the latent space obtained by the network
expression learning. Next, the deviation from that direction is quantified as a category. Then, we draw the
continuous evolution to the neighboring region Only. Through these processes, it was possible to extract
only the relationships along the evolution of the region from the complex network structure. By using this
method, we visualized data of actively studied areas such as solar cells and Graphene and verified that the
output is effective for understanding academic field.

Keywords: Network evolution, Network representation learning
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% 2 Graphene #Hi8: 772X —¥

Name Query #Nodes  #FEdges

Solar cell (solar cell or photovoltaics) 93923 1239979

Graphene  (graphene) 93923 1239979

Dopamine (dopamine) 38825 374402
4. R

FROFEEHWT, ThENDOT— Xty b EAHIL
Ui 2NNz LS, AIHbRERZ &0 K <HEfEd 5
72%. Louvain {% 3] ZHHWTCHI LAY hT—20 %27 5 X
RV T U, BT ITAZXDRA MVEBLUCHEERZY
A MEU 7=,

4.1 Graphene

Graphene 0¥ % 3 v N7 =275 A X)) 7 UTAER,
K2DESTEHBORTIZHNEErbNrE, —FHKE
87X Yellow DEBIZH B T ARTH B, ZDT T A
ZiE, K3 IZASND LDIT. EOHWERTIEKE 25
BTholzp, ILEFPERLTWBELEEZ OGNS, TIHh
5. vapor ilm 2 ED 2 T AR TH BKUD T T AR Dk
HELTWDS, HETIE, FEDI ITAXTH S ion NV
TV—BEOSBFENIFKELTCWE I ERRTING, 2
2%, kD7 5 A X TH 5 light X photocatalytic D F
JRTFIZETENENMELTVWE Z bbb,

DA EORERIE, Bl s 5 AR Z L OO HER O A
P TBIRTE 2R EH 5, UL, 77 AXE LI
HUTWLEFZHASDIZLZ ETRXDERXDIEZ
KR UZFIRIZIEHRE DB VWA D, 7T AXDEE
BRIz H BEmS. BIAIXRRED 7 T A X DOFSUZE U CEH
AR O A BIERTEIETED L S IZHIEDEA TP
EHRT D ENTEDNE LR,

n n n n n n n
-2.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0

3 Graphene fH&D i E O A #H{L

(© 2017 Information Processing Society of Japan

Color #Nodes  SHHGE

nanoribbons, properties, electronic,
yellow 11808 transport, bilayer, field, quantum

oxide, properties, reduced, nanocomposites,
red 6256 composites, poly, polymer

oxide, lithium, high, performance,
ion, batteries, synthesis, doped

oxide, synthesis, photocatalytic,
enhanced, nanoparticles, light

growth, chemical, deposition, layer,

royalblue 6119

darkgreen 3921

aqua 3914 vapor, films, carbon, synthesis
oxide, electrochemical, modified,
lime 3388 electrode, reduced, nanoparticles, detection
optical, laser, terahertz, fibe,
black 2726 tunable, surface, plasmon
oxide, detection, reduced, dna,
orange 2307 functionalized
thermal, sheets, conductivity,
purple 1834 molecular, mechanical, layer, nanoribbons
hydrogen, oxide, gas, sensing,
brown 1205 adsorption,study
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IZIZE O TH 5 rat DI D receptor 12 B9 5 i & H
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recepter (2B BN LEML TWE Z L PEHES
niz,
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WS BERDH B,

n n n n n n n
-2.0 -15 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0

IPY

4 Dopamine FHI D K E D i1k

4.3 Solar cell
Solar cell fHISk I, MFEIRIZ EEARTH 70 b FEM 7 fHIK A
ST L TWB e \WR D, ZHAUTFEBIZ Z O TIEH



BHRLEF SRR E
IPSJ SIG Technical Report

% 3 Dopamine f88: 772X —%

Vol.2017-ICS-186 No.6
2017/3/4

% 4 Solar Cell fHl: 77 A X8

Color #Nodes  BHHIFE Color #Nodes  BHHFE
yellow 8303 receptor, receptors, rat, d2 power, systems, pv, grid,
disease, induced, parkinson, rat, yellow 9722 energy, cor.mected, based
red 8143 neurons,dopaminergic Organic, polymer, based,
red 8965 heterojunction, bulk, performance

rats, nucleus, rat, induced,
receptor,accumbens, neurons
receptor, d2, striatal,
receptors, schizophrenia, disease, pet
renal, receptor, rat, receptors,

royalblue 7849

darkgreen 4818

aqua 4435 cells,induced

cortex, prefrontal, receptor, rat,
lime 3531 receptors, neurons, d1

receptor, gene, association, d4,
black 3511 polymorphism, d2, transporter

transporter, cocaine, rat, release,
orange 3391 uptake, brain, striatal

receptor, rat, induced, receptors,
purple 2948 striatal,rats, disease

rat, release, brain, striatal,
brown 2938 induced,rats, striatum

royalblue 5139 silicon, film, si, light, amorphous

darkgreen 5042 silicon, si, efficiency, high

aqua 4475 dye, sensitized, tio, tio2, counter

lime 4421 film, cu, ga, se, cdte

black 3238 quantum, gaas, efficiency, junction, high

orange 2651 dye, sensitized, dyes, based, organic
dye, sensitized, perovskite,

purple 2247 solid, state, based

brown 1214 quantum, sensitized, dot, cds

BN RGN EA TR T2 D 5, — A THEH OG>
8L\ D BRI, organic polymer(77) ¥ silicon film(7F)
EWoti, FYRNT—=0 I FARY VI TR~V ITARE
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DIITRET, DX ED LS B RHIZR > TWVBE M
F—7— PR E OFETEHMIZ AN T 20 E N DH 5,
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