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properties of CA

* Important properties which make a CA a CA:

— LocalismBT 22 518} 14 : States are updated based on
the properties of the neighbourhood

— Parallelism¥F1T1%: The state of every cell is
updated in parallel

— Homogeneity[3] fif%: The same set of rules is
applied across the automaton

* These properties distinguish cellular automata
from other types of automata or algorithm
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JR SEAR - AT B9 70 i F 261 S AL LR SEAT R, JRAT T RRBOR 5 AA
W RERE 5% £ RITITE.

6 /70



Case 1-1D Flow

¢ CAiscompared _.: et o Mo
with an § . ¢ | ™%
established : i \
model (HEC-RAS " *
+ TheCA e
simulation =
appears to be chamom
accurate and the L
authors claim § .7 Sl f,
good | \ :
computational
efficiency

FEl6 A1 1 7L AE Bl T 6 P 5

Industry Network A
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Step1: Initializing each node with a unique label.

Step2: Every node chooses a label amogpgfits rs based on
the_frequency of occurrence. %

Step3: If the distribution of the labels reach a '\t tate, then

stop the algorithm, or back to Step2.

Finally, compute communities by the |dennc-1LP£be]s.
The label choosing principle is expressed as below:
e

=argmax |N'(v) (5)
!

where v is a node, | denotes the label of a node, Ny is the neggh-+*
bors of v. QX(

2.2. Over propagation and giant community 1
One of the most obvious drawbacks of LPA is the over propa-
gation problem. The main reason behind the over propagation is
the rapid and aggressive expansion of the core of some commu-
nities. The less extensible cores or weaker communities have little
chance to grow and even are swallowed by other communities. The
extreme case of the over propagation is one giant community, di-
viding all the nndes intn ane rlass Hawever comnaring with ather

tion and this may lead to not proper evaluation of the network
structure. For the directed network community detection, it is nec-
essary to take into account the direction of links. To this direction,
gight calculation rule for each edge:

o——»

where EZ" is the out-degree of the source node, E;" is the in-
degree of the target node, k; is the degree of source code, and k;
is the degree of target node.

We can also rewrite this strategy for each node to embed it in
iterafive computation. It can be written as below:

ot

T e, (1=

Jfor in-link neighbors

" with label |
" = argmax
1

for out-link neighbors

with label |

(9)
where k" and k{** are in- and out-degree of node i, Nf’m_ and

N

are in- and out-link neighbors of node i with label I.
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