 Lynx-Deer High Level Design (HLD) Document

1. Introduction


The Lynx-Deer Model will be an AgentSheets model that models the situation in the  


following story:

Adult, baby deer, and lynx walk around a grassy field. If a lynx is hungry and sees a deer, it eats the deer and becomes less hungry. Baby deer are less filling for the lynx than adult deer. If a deer is hungry and sees grass, it eats the grass and becomes less hungry. When a deer or lynx is full, it produces babies. As these babies get older, they become adults. If the field runs out of grass, the deer will starve. If all the deer die, the lynx will starve. Eventually every deer and lynx will die of old age.
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3. Requirements

Look at the story in the introduction and answer the following questions:

· What are the characters in the story (the nouns)? These are the agents in the model.

-The main characters in the story are the Lynx, Deer, and Grass.  Secondary characters include the invisible plane, who serves as the background, and the counter.

· Do any of the characters have adjectives describing them? These are the depictions of the agent. Which agents have multiple depictions and what are they?

-Yes:

Deer: fawn, adult, dead fawn, and dead deer (the dead disappear after a certain amount of time)

Lynx: cub, adult, and dead cub, dead lynx (the dead disappear after a certain amount of time)


Grass: green (alive), and brown (dead/eaten)

The invisible plane and counter have only one depiction.

· What activities does each character do? These are behaviors of the agent.

-The Grass gets eaten and regrow.

-The Deer eats the grass, reproduces, grow older, and die. They also have the ability to sense and proceed towards Grass as well as a Lynx and therefore flee.

-The Lynx are similar to the deer in which they eat the deer, reproduces, grow older, and like all animals, eventually die. But they have the ability to sense and chase after any Deer they see. In real life, this action is usually known as flight or fight (predator/prey interaction).

-The invisible plane is the invisible plane on which the animals roam. It has only one activity and that is to diverse different types of scent.

-The counter counts all the other agents in the model.

· When do the activities take place? Does anything have to be true for the activities to take place?

-Grasses don’t always regrow; they regrow with a 5% chance.

-Fawns become adults after 52 intervals. Adults produce with a 85% chance after becoming full (5 patches of grass), then die after 208 intervals.

-Cubs become adults after 104 intervals. Adults produce with a 15% chance after becoming full (10 Deer), then meet death after 420 intervals.

-The invisible plane being the plane happens all the time.


-The counter counts every interval.

· How do the characters do each activity? Describe the behaviors in detail, step by step.

-The animals (deer and lynx) move on the invisible plane by moving up, right, left, and down. As they move, they look around their surrounding. If the deer sees grass, they eat it (in my case, if the grass sees itself above a deer it erases itself to show that it has been eaten). The ground spot where the grass was before it got eaten turns brown to indicate that the area is dead. After the deer eats 5 patches of grass, 2 fawns appear to the right and left of the deer. The deer then after 208 intervals, disappear to indicate death. The fawns are replaces with adults after 52 seconds, and life continues. Same goes for the Lynx. The Lynx eats the deer if it sees one. After it is full, 2 cubs will suddenly appear to the right and left of its mother. Adults replace cubs after 104 intervals. Adults disappear from view after 420 intervals. The invisible plane sits between the grass and the animals so the animals may roam and the grass have to ability to regrow. The counter has each agent on the model count itself.

Based on your answers to these questions, fill in the italics below to create an outline that describes the agents in the story. 

a. An AgentSheets model showing the interactions of agents which exhibit the following behaviors:

i.  Grass

1. Gets eaten

2. Regrow

3. Have a scent

ii.  Deer

1. Move on Grass

2. Sense Grass

3. Eat Grass

4. Reproduce

5. Adult replace Fawns 

6. Have a scent

7. Flee from Lynx

8. Get eaten

9. Die from Getting Eaten

10. Die of Hunger

11. Die of Age

iii.  Lynx

1. Move on Grass

2. Chase Deer

3. Eat Deer

4. Reproduce

5. Adults replace cubs

6. Have a scent

7.  Die of Hunger

8. Die of Age

iv.  Invisible Plane

1. Act like background

2. Spread different types of scent

v. Counter

1. Count all the agents alive on Invisible plane


b. A graph showing the changes in population of each species.

c. Users should be able to change the properties of the simulation to alter the species’ behaviors.

4. Timeline

Your project is due by June/22/2012.

5. Desired Behavior / Components

How would you model agent 1 doing behavior 1? Give a step by step explanation of how each agent does each behavior. Think about how you will demonstrate the behavior in the AgentSheets model. 

Grass: Gets eaten

a. Disappear

 Grass: Regrow

a. Replace brown grass with green grass

Grass: Have a scent

a. Set a value called scent to a certain value
Deer: Move on Grass

a. Move Left, Right, Up, or Down

Deer: Sense Grass

b. Which ever direction on the plane has the greatest Grass scent, move in that direction

Deer: Eat Grass

a. Look around surrounding

b. Deer see Grass, move toward Grass

c. Grass disappear

Deer: Reproduce

a. Set a full stomach value

b. If deer meet full stomach value, 2 fawns appear on right and left of deer

Deer: Adult Replace Fawn

a. After Fawn is 52 intervals old, Fawn disappear

b. In Fawn’s place, Adult appears

Deer: Have a scent

a. Set a value called scent to a certain value
Deer: Flee from Lynx

a. If sense Lynx near, move in direction with the least Lynx scent
Deer: Get eaten

b. If next to Lynx, disappear
Deer: Die from Getting Eaten

a. Disappear

Deer: Die of Hunger

a. If fullness is less than -4 then disappear

Deer: Die of Age

a. When you reach a certain age, disappear 
Lynx: Move on Grass

a. Move Left, Right, Up, or Down

Lynx: Chase Deer

a. If sense Deer near, move towards direction with the greatest Deer scent
Lynx: Eat Deer

a. Look around surrounding

b. Lynx see Deer, move toward Deer

c. Deer disappear

Lynx: Reproduce

a. Set a full stomach value

b. If Lynx meet full stomach value, 2 cubs appear on right and left of deer

Lynx: Adult Replace Cub

a. After Cub is 104 intervals old, Cub disappear

b. In Cub’s place, Adult appears

Lynx: Have a scent

a. Set a value called scent to a certain value
Lynx: Die of Hunger

a. If fullness is less than -5 then disappear

Lynx: Die of Age

a. 208 intervals of Adult life, disappear

Invisible Plane:  Act like background
a. Sit between Grass agent and all the other agents

Invisible Plane: Spread different types of scent
a. Have each block’s scent on Invisible plane be the average of its neighbors

Counter: Count all the agents alive on Invisible plane

a. Have each agent count itself

6. Conclusion

The goal of this activity is to understand how to design an AgentSheets model based on a story. 
