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Background

The SLUCE team collaborated with 
Repast and ESRI to assist with 
theoretical developments that would 
facilitate ABM creation by GIS users.

GUI, primitives, relationships between 
ABM & GIS



Goal of Workshop Session
LUCC modelling is difficult and time expensive

beyond the time-frame and skill set available to students. 

identify generalized but fundamental building blocks 
useful for a range of ABMs in the LUCC field. 

In this session we will try to come with a clear description 
of what these LUMPs are and how we can make use of 
their generic structures in our modeling.



Outline

Primitive Space
Land-use modelling primitives (LUMPs)
The focus of existing platforms
Overview of 3 platforms
Constraining our LUMP discussions
Today’s direction…



Primitives

With respect to modelling primitives can 
be defined a wide number of ways.

A basic building block that can be used 
by others who do not require knowledge 
of the internal implementation structure.



Primitive Space

Coding Constructs

High Level 
Components

• Data Types (e.g. string, int, etc.)

• Platform Provided (e.g. getMooreNeighbours)

• Decision-making strategies

• Empirically-based Algorithms



Primitive Space

Coding Constructs

Flexibility

Low

High

Programming
Requirements

High Level 
Components



High-level Components

Produce complex agent behaviours
• LUCITA – Heuristic decision-making strategy
• SLUCE – Residential location utility function

*VERY* useful, however…
• they are often complex 
• require extensive analysis of

• Empirical backing, or
• Validation

May be too time consuming!



Primitive Space

Coding Constructs

Land-use Modelling Primitives

High Level 
Components



Land-use Modelling Primitives

smallest modelling unit 
simple computations that complete a 
simple process
Example 
• search_agents(radius) 
• select_agent(value, agentList)
• change_agent(attribute, value)



LUMPs

Examples
• rest/wait, 
• move, 
• change, 
• measure, 
• compare, 
• influence, exchange, or destroy



LUMPs

One level above available coding and 
platform constructs
Focus on verification rather than 
validation.
Communication is enhanced.



Primitive Space

Coding Constructs

Land-use Modelling Primitives

High Level 
Components



Primitive Space

Coding Constructs

Land-use Modelling Primitives

Extended
Implementations New LUMP

High Level 
Components



Change code…
Find Nearest Neighbour
#set the initial min distance to the vision
min = self.vision+1

self.nearestNeighborDistance = self.vision+1
self.nearestNeighborHeading = self.heading

#loop through the agents and find the nearest one
for agent as VectorAgent in self.model.getVectorAgentGroup():
if (not self.equals(agent)):
if (self.the_geom.distance(agent.getThe_geom()) < min):

min = self.the_geom.distance(agent.getThe_geom())
self.nearestNeighborDistance = min
self.nearestNeighborHeading = agent.getHeading()



to this…

Search
Agents



to this…

Search
Agents

Select
Agent

Change
Value:= :Action

Combine to create more complex behaviours



Assembly of LUMPs

has a new meaning
may be used on its own or by other 
assemblies of LUMPs
use of simple LUMPs can unite simple 
prototype models with the greater 
realism and complexity often captured 
in complex models



What have others done?

We surveyed NetLogo, RepastPy, and 
Mobidyc ABM software/libraries

NetLogo: Focus on GUI development
RepastPy: Model Creation
Mobidyc: User Primitive Creation



NetLogo



NetLogo
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RepastPy
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Mobidyc



Mobidyc
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Mobidyc



6 Focal Areas of ABM

Agents
Groups
Environment
Reporting/Output
Experiments
Interoperability



6 Focal Areas of ABM

Agents
Groups
Environment    - CA
Reporting/Output -
Experiments
Interoperability



What we need to do…

Take the ideas from these different 
platforms and use them as a base for 
discussion and development of 

“Land-Use Modelling Primitives”



What we need to do…

Focus on Agents, Groups, & Interaction with 
the Environment
Ignore Implementation
Think Simple and Build
What primitives would your ideal LUCC library 
contain?
Are there any hooks that your model would 
require to work with a specific toolkit or data 
collection technique?



Summary

Primitive Space
LUMPs
Focus on agents and their interactions


