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Executive Summary: 

Our team has been very interested in Temple Grandin and her research on the design of 

pens and corrals. Her autism gave her a unique perspective on animal actions. She investigated 

how cattle react to different things and made corral designs that covered up the flaws of older 

pens which were not based on animal psychology. Pens are important, because they assist 

ranchers and dairymen to work cattle to make the process of branding and shipping cattle less 

stressful. We have investigated deeper into her research, and are using its concepts for our 

project.   

This year we are planning on using NetLogo to design the best set of pens possible while 

still saving as much money as possible in construction costs. As a part of our project we tried to 

calculate the best possible design to increase efficiency and the flow of cattle through the corral. 

Flow is when all the cattle are calm and move smooth through the pens. Increasing efficiency of 

our corral will lower the stress level of the people and cattle, making a better product for our 

consumers. Having the stress level reduced in the corral also decreases the amount of time in the 

corral and as they say, “Time is money”.   

 

Problem Statement: 

In the past we have used NetLogo, so this year we will be using NetLogo for our agent 

based modeling program. We are sticking to a program that we know, instead of introducing 

something new.  We will have a few variables that we can change from run to run. They will 

include:  

* Total pen size – This will be based on the number of cattle.  



* Material cost – This will be determined by how much material is needed and what kind is 

being used.  

* Angle of curves – The cattle will react differently to different angles in the ally (the narrow 

area down which the cattle move.) 

* Number of pens – Based on the needs of the rancher according to herd size. 

* Animal Reactions – This will be based on animal behavior. Such as herding and flight 

instincts.   

1. Pen Size: The total pen size we will adjust based on the type of pen we are modeling 

and can adjust to find the optimum size for that type of pen. For example, a regular pen 

will be larger than an ally or a calving pen, but what should the size difference be?   

Research tells us that each pen type has a different number of square footage needed per 

usage type. 

2. The Material Cost: The material cost will be based on actual costs of metals from a 

local metal supply shop. We will also be using the strongest material for the price.   

3. Angle of Curves: The cattle will react differently to different angles used for similar 

curved sections, sometimes a sharper turn is best but other times a more gradual angle 

would be more sufficient.   

4. The Number of Pens: The number of pens would be based on what the rancher would 

need. Sometimes the rancher needs several large open pens like what is used for dairies 

and feed lots. Then again sometimes several small pens and a large pasture are more 

useful.  We found this number to be very subjective to independent producer needs. 

5. Animal Reactions:  If cattle see something that makes them scared, they won’t want to 

go that direction.  Curved, enclosed pens helps with this, because they can’t see what is 



ahead of them.  Enclosed means the sides are solid to prevent outside distraction.  

‘Blinders” do help calm animals!  Cattle naturally move around in a circle pattern, so 

that’s why the curvature of pens helps. Also, some breeds, as well as individual cattle, are 

more docile than others.  For those animals that are more docile, curvature may not be as 

important.  However, for the more wild members of the bovine group, having your pens 

set up for natural transitions and movements, and as few ‘spook factors’ as possible, is 

almost necessary. Another thing that the curvature helps with is that the cattle think that 

they are going back to where they started, making them more likely to follow the path 

they are given.  

 

 

Description of Method: 

We designed a set of pens with an alley and curvature on NetLogo.  We added people to 

herd the cattle and cattle to our model.  We have a chute to brand and doctor the cattle, just like 

in a real world environment.  This process is designed to simulate a real world event.  By 

simulating the flow of cattle in a corral environment we determined the variables we needed to 

address.  We have also changed our pen design. Originally, we had created pens that we had on 

hand, and could actually access.  Then, we changed it to look like a funnel so we could measure 

cattle reactions.  

 

Verification and Validation of Model: 

As for verification and validation, we have referenced the work of Temple Grandin, as 

mentioned previously.  Temple Grandin was a woman who studied the psychology of animals.  



At the age of 2 she was diagnosed with autism. She looked at the world in a different perspective 

and this helped her to better understand how cattle act and react to different things. She learned 

how to design pens the way that cattle like it to be instead of how people want it.  Later in life 

she wrote several different books about animal behavior.  We have analyzed drawings of her 

designs and have based our project off of these.  As a team we all have experience in this type of 

operation, so we all know what works and doesn’t.  The input of our families who also have ties 

to the ranching industry has been helpful and appreciated.  Our mentors, Mr. Rush and Mr. 

Perkins, were able to help us assure that our results were more accurate. 

 

 

Results:  

Recently we have had problems with our code.  We have had to scrap most of what we 

had and recode.  However we simplified the design to create a working model.  We have finally 

made a model that allows us to create measurable data to create solid results.  As of now, our 

results match our predictions, and we have seen our agents act in a natural way. 

 

 

Conclusion: 

We have concluded that this is a very feasible project.  We have also discovered that it 

has great real world potential.  As we have had to start over with our code we have built our 

programming skills.  With what we have seen with our new code we expect to see our desired 

results. 

 



Software:   

We have used Netlogo to model this project.  Our team is most familiar with this coding 

language.  Through our past experience with modeling agricultural problems we have found that 

Netlogo is the most user friendly for this type of problem.  As an agent based modeling system 

we have found that experiments concerning livestock are much simpler to model in this program. 

 

Most Significant Achievement: 

Our most significant achievement is being able to work together as a team.  We have 

discovered how vital teamwork is to success.  As a team we have come closer to working 

together efficiently now than we were at the beginning of this project.   
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New Corral Design with alley angle variation  

 

 



 

 

Original Corral Design  

• Red Arrows: People 

• Brown Arrows: Cattle 

• Black Lines: Fence 

• Gray Lines: Gate 

• Blue Lines: Chute 



 


