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1. Introduction
Our system will show the moves on its screen and do

computation on previous moves then try to find the best move.

Figure 1. Software screenshot

The system is capable of doing following actions:

- Draw board on the screen

- Make changes on the board after opponent’s move
- Compute its next move

- Make changes on the board after its move

Currently, the system is under development. We will improve
our algorithm further.

2. Programming language

The system is written in Javascript. Because Javascript is the one
of the modern, powerful languages and it is easy to make web

interface for our system.
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Introduction

Our program is a Web application, which is divided into two
parts: Client-side program and Server-side program. Client-
side program includes a user interface which allows the Tower
to update the game’s state easily, while Server-side program
provides the Tower suggestions of next moving steps.

Client-side program

We used HTML, CSS and JavaScript to write the Client-side
program. It provides the Tower with several tasks such as
import of competition field data, updating two teams’ move,
calculating 2 teams’ score and competition field data backup
for recovering from program failure. Our Client-side program
can help the Tower to grasp 2 teams’ situation in order to
decide what strategy should be used.

Server-side program

The Server Application was written in C++ and is run as a
service on Web server. Whenever the status of two teams are
updated by Client-side program, the Server-side program will
calculate the best solution for the next moving steps. In order
to do that, we use Minimax algorithm and Alpha - Beta
pruning algorithm. The descriptions of the algorithms are as
follows.
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1. Intr

tion

The objective of the system is to optimize the total points of tile
and area of the “Surround the Squares” problem. Given QR
codes for the points of the squares and locations of the Agents,
the Control Towers, at each stage, are in the position of knowing
which square to move to. The decision made for each turn has
its corresponding rewards and risks. Therefore, maximizing
rewards by accumulating as many points as possible and
minimizing risks by preventing the opponent from surrounding

our squares are desirable.

2. Methods and Functions
2.1 Readin R

Using a camera, QR codes will be read and the points for the

squares and the locations of the Agents are known.

3.1 Minimax algorithm

Minimax is a kind of backtracking algorithms that is used in
decision making and game theory to find the optimal move for
a player, assuming that your opponent also plays optimally.
Thus, we use this algorithm to build a game tree which leads
to all states available after » steps from current state. Our
program then searches through the tree to find out the best
solution which can give the highest profit.

However, there are too many states that need to be searched
in the tree. Hence. it takes our program a lot of time to process
and exhausts computer memory. To reduce the calculation cost
and memory, we use Alpha — Beta pruning algorithm.

3.2 Alpha — Beta pruning algorithm

Alpha — Beta pruning is a searching algorithm that try to
decrease the number of nodes that need to be evaluated by the
minimax algorithm in its game tree. It cuts off branches in the
game tree which need not searching because there already
exists a better node available. By using this algorithm, our
program does not only search faster but also goes into deeper
levels of the game tree. Therefore, our strategy is able to find
the best solution for next moving steps within given time.

I\' I\D j-z Muhamad Haziq Danial Bin Mohd Yazid
Nur Atigah Binti Mohammed Shariff

I ﬂ * $ Ahmad Izuddin Zainal Abidin (¥¢i1)

Firstly, inputs are copied to a text file. Later, all squares and their
corresponding points are gathered in a graph for better
visualization.

At an Agent’s current location, there will be eight possible
choices. The program employs a greedy approach. At each turn,
a locally optimal choice i.e. the un-visited square with the most
point, is being selected.

2.3 Implementation

For the implementation, we use Python.

2.4 Output

The program calculates the expected points to be accumulated.



VTC Engineering

1. Introduction
This year, in the Competition Section, we will conduct a type of
a territory game to fight over which team can take more squares

on a field divided up into grids.

2. Overview of the developed program

2.1 Introduction of System

We had developed a set of tools to help us to determine which
strategy we are going to use. Like the “Score Map Tool”, it can
be used to display the score in different color, If the score of the
square is tend to +16, the color of background will tend to light

green, and vice versa.

2.2 Overview of the algorithm

We had added artificial intelligence (Al) to help us for making

Law Chi Shek

Ng Kai Hei

Li Ho Yuen

Lam Chi Pang (#8)

& &
VTEC

optimal decisions.
Monte Carlo Tree Search (MCTS) combines the generality of

random simulation with the precision of tree search.
Repeated X times
+ Simulation

Selection + Expansion

S

Selection - Starting at root node R, recursively select optimal

+ Backpropagation

Figure fom Chaslot (2006)

child nodes (explained below) until a leaf node L is reached.
Expansion - If L is a not a terminal node (i.e. it does not end the
game) then create one or more child nodes and select one C.
Simulation - Run a simulated playout until a result is achieved.
Backpropagation - Update the current move sequence with the

simulation result.
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