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Chapter.X

Artificial Immune Systems

Introduction

We now consider the problem of introducing more intelligence into the artificial 
intelligence’s responses in real-time strategy games (RTS). We discuss how the 
paradigm of artificial immune systems (AIS) gives us an effective model to im-
prove the AI’s responses and demonstrate with simple games how the AIS work. We 
further discuss how the AIS paradigm enables us to extend current games in ways 
which make the game more sophisticated for both human and AI.
In this chapter, we show how strategies may be dynamically created and utilised by 
an artificial intelligence in a real-time strategy (RTS) game. We develop as simple 
as possible RTS games in order to display the power of the method we use.
As discussed in the last chapter, units are powerful against one unit and weak against 
another. In a typical game world, scissors dominates paper which dominates stone 
which dominates scissors. For example, in Rise of Nations from Microsoft, cavalry 
are powerful against light infantry who are good against bowmen who are power-
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ful against heavy infantry who in turn can overcome cavalry. Therefore knowing 
what strategy your opponent is going to use gives the human player a very great 
advantage.
In these games, the computer player’s strategy is often extremely predictable. Typi-
cally, it will select what seems initially to be an optimal balance of each type of 
fighter but if that is known, it can be defended against. Thus the game reduces to 
the human player(s) simply identifying how the artificial intelligence (AI) will play 
and devising a strategy which will overcome the AI’s strategy. The AI generally 
has no flexibility in its responses to the human strategies and so the game quickly 
becomes boring. At core is the fact that, for the AI, the strategies of the human player 
form an important part of an evolving environment. In giving it an a.priori optimal 
strategy, the games developers may be giving it the best single static strategy but 
this will always be beaten by strategies which are learned during the course of the 
game and dynamically changed in response to the changing strategies met during 
the course of the game. We propose a system which allows the AI to respond dy-
namically to the strategies used by its human opponent; in effect, we wish to give 
the AI enough adaptability so that it may respond as a second human player would 
to the strategies of its human opponent.
The prototypical situation which we have in mind is that which exists when the AI 
and the human are both building civilisations with limited resources. Often during 
such games, the civilisations interact with one another in a hostile manner: the AI 
will typically launch attacks against the human player’s civilisation and the human 
strategy becomes one of defending a civilisation whilst building up enough resources 
in order to be able to launch an overwhelming attack. While success in this type of 
game is initially satisfying, the fact that the same strategy can be used each time 
diminishes the enjoyment of the game. By giving the AI the ability to adapt, we 
hope that the human will gain more lasting enjoyment from the game.
Thus we propose to use artificial immune system (Dasgupta, 2000) methods; the 
immune system response attributes of specificity, diversity, memory, and self/non-
self recognition are just what is needed in this situation. The next section discusses 
the immune system before we go on to describe the artificial immune system and 
how it may be used to optimise the AI’s responses to human opponents. Finally 
we consider how the use of the immune system paradigm may allow us to develop 
more sophisticated games which are more like real life engagements.

The Immune System

We discuss only those aspects of artificial immune systems which are relevant to 
this chapter. For a fuller discussion, see for example works by Dasgupta (2000) and 
De Castro and von Zeuben (1999, 2000). 



 

 

28 more pages are available in the full version of this document,

which may be purchased using the "Add to Cart" button on the

publisher's webpage: www.igi-global.com/chapter/artificial-

immune-systems/5912

Related Content

Cell Motility Viewed as Softness
Koji Sawa, Igor Balažand Tomohiro Shirakawa (2012). International Journal of Artificial

Life Research (pp. 1-9).

www.irma-international.org/article/cell-motility-viewed-softness/65071

Neural Network Models: Usefulness and Limitations
Eliano Pessa (2017). Nature-Inspired Computing: Concepts, Methodologies, Tools, and

Applications  (pp. 368-395).

www.irma-international.org/chapter/neural-network-models/161035

Object-Oriented Evolutionary Testing: A Review of Evolutionary Approaches to

the Generation of Test Data for Object-Oriented Software
Ana Filipa Nogueira, José Carlos Bregieiro Ribeiro, Francisco Fernández de Vegaand

Mário Alberto Zenha-Rela (2014). International Journal of Natural Computing Research

(pp. 15-35).

www.irma-international.org/article/object-oriented-evolutionary-testing/119691

Propagation of Front Waves in Myelinated Nerve Fibres: New Electrical

Transmission Lines Constituted of Linear and Nonlinear Portions
Aïssatou Mboussi Nkomidioand Paul Woafo (2011). International Journal of Artificial Life

Research (pp. 34-42).

www.irma-international.org/article/propagation-front-waves-myelinated-nerve/52977

DE-Based RBFNs for Classification With Special Attention to Noise Removal

and Irrelevant Features
Ch. Sanjeev Kumar Dash, Ajit Kumar Beheraand Sarat Chandra Nayak (2018).

Handbook of Research on Modeling, Analysis, and Application of Nature-Inspired

Metaheuristic Algorithms (pp. 218-243).

www.irma-international.org/chapter/de-based-rbfns-for-classification-with-special-attention-to-noise-

removal-and-irrelevant-features/187688

http://www.igi-global.com/chapter/artificial-immune-systems/5912
http://www.igi-global.com/chapter/artificial-immune-systems/5912
http://www.irma-international.org/article/cell-motility-viewed-softness/65071
http://www.irma-international.org/chapter/neural-network-models/161035
http://www.irma-international.org/article/object-oriented-evolutionary-testing/119691
http://www.irma-international.org/article/propagation-front-waves-myelinated-nerve/52977
http://www.irma-international.org/chapter/de-based-rbfns-for-classification-with-special-attention-to-noise-removal-and-irrelevant-features/187688
http://www.irma-international.org/chapter/de-based-rbfns-for-classification-with-special-attention-to-noise-removal-and-irrelevant-features/187688

