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WHAT IS IT

The  model  represents  a  realistic  world  in  which  agents  move 
randomly; cars and people move into the space; when a car and a 
person bump (it happens if they are in the same patch at the same 
time) an accident takes place in the street. It may happen also that 
when a car crashes into a person the successive car driver breaks 
into  the  former.  There  is  always  the  possibility  of  having  an 
accident  among  the  agents,  because  they  care  just  about 
themselves.

By adding up some features and commands to the agents I try to 
avoid  those  negative  events:  cars  move  just  in  the  streets  by 
paying attention if a pedestrian is crossing the road, they stop and 
allow the person to reach the other side (if the car acknowledges 
that  the  patch  ahead is  occupied  by  a  person  it  stops  before); 
pedestrians cross the street just in some precise places (they move 
randomly and they cross the border only if they're in some points). 
It is not said that all the pedestrians are able to comply with these 
rules, it  may occur they cross where they prefer, it  triggers the 
probability of having an accident. Every time a person bumps into 
a car (or she crosses outside the right points) she learns and the 
next time she will be more careful. A person is able to learn, if 
she's wrong, because by crossing  everywhere (and not in those 
four fixed places) she becomes red; it implies she injures herself 
and the following time she will pay far more attention to avoid 
suffering  again.  The more the pedestrians  crash with  a  car  the 
higher will be their degree of learning where they can cross. The 

1



probability  of  the  pedestrians  of  respecting  the  rules  increases 
with the number of accidents. The same applies for the cars, the 
concept holds even for them, the probability of not breaking the 
rules grows with the number of accidents. If people pass beyond 
just in precise places and the cars wait for allowing them to cross 
the  road  the  model  does  not  register  any  accident  because  all 
agents  have  learnt  the  rules  after  having  crashed  among 
themselves.

The aim of the project is to create, via a learning process, a model 
in which all the agents move on their own path, starting from a 
situation in  which there is  no order of moving to  a  “would-be 
world” in which they respect the other ones: car drivers are able to 
wait for enabling the pedestrians to cross the street, and all the 
other cars behind await for it; people cross the road just in some 
fixed places, not everywhere.

CODES

First of all I created the roads, in order to do that I gave the order 
to some patches to be grey, with the aim of distinguishing them 
from the black ones; for constructing one street I wrote:

ask patches with [ pycor >= -8 and pycor < -7]
  [set pcolor grey]

Other agents have been inserted into the model, like schools, trees 
and offices, I did it just to have some fixed points offsetting the 
movement created by cars and people.  All  these references are 
endowed with the same features: size, colour and coordinates. I 
supply an example:

to setup-offices
 set-default-shape offices "house"
  create-offices 2
  
   ask offices
    [ set size 3
      set color blue]
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      ask office 4 
      [ setxy -10 1]
        
      ask office 5 
      [ setxy -1 10]
end

There are other two categories of agents: people and cars.
For what regards the cars I fixed their number according to the 
slider in the interface whose upper bound is 100 (it  is also the 
limit of people).
All cars are allowed to move just along the streets:

 [if (pycor >= -8) and (pycor < -7)
     [set heading 90]]

It points out that all cars having those coordinates move towards 
east.
But it is not sufficient, I had to make them move just along the 
streets, to this aim I added for one street for example:

[if pycor = 8
    [fd 1]]

All  cars  with  pycor  =  8  (whose  colour  I  grey)  have  to  move 
forward of 1 patch.
It put here an image of the model in which it is possible to see that  
all cars are along the streets:
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People can move randomly of 1 patch too:

to walk
  ask people
  [fd 1]
  
end

Through the command 'to go'  cars and people start  moving, as 
indicated in the rows above. When a pedestrian crosses the street 
the grey patch over which he passed changes colour to spot that in 
this point a person passed the road:

ask people with [ pycor >= -8 and pycor < -7]
  [set pcolor green]]
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After that pedestrians passed over all grey patches (all patches of 
the streets have been covered) the outcome is:

It holds for all the streets of the model.
In order to see that actually a pedestrian has passed beyond I have 
introduced  the  command  'to  await-patches'  ,  when  a  person is 
crossing the road the same patch, in which she is, awaits:

ask patches with [(pxcor < -3 and pxcor >= 2) and 
pycor = 8]
  [wait 0.0002]]

It  enables  us  to  focus  the  changing  colour  patch,  otherwise  it 
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would be too fast to be seen. 
The  necessary  aftermath  of  that  action  concerns  the  cars:  if  a 
pedestrian crosses all cars moving along that street wait for a brief 
while:

ask cars with [pycor = 8]
  [if pcolor = yellow
    [wait 0.0005]]

That is due to the command 'to await-cars'.
For demonstrating that all cars respect people I created a chart:

The black line counts the number of cars that await while people 
are crossing and its shape tells us that all vehicles apply their duty.

There's even a constraint for the pedestrians, if they do not cross 
where it is allowed they change colour by becoming red, it spots 
they  have  been  injured  because  they  broke  the  rules.  This 
condition is included in the command 'to be-wrong'.
To reckon the number of people following the instructions I put 
also a chart for them, there are two lines the red one stands for the 
red people (disordered ones) and the grey one counts the well-
behaving people:
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If  people  cross  in  four  fixed  points  they  keep  being  white,  it 
means they are right, as written in 'to execute':

to execute
  
  ask people 
  [ if (pxcor >= -3 and pxcor < 2) and pycor = 8
    [set color white]]
  
  ask people
  [ if pxcor = -8 and (pycor >= -2 and pycor < 2)
    [set color white]]  
  
  ask people
  [if pxcor = 8 and (pycor >= -3 and pycor < 2)
    [set color white]]
  
  ask people
  [if (pxcor >= -3 and pxcor < 2) and pycor = -8
    [set color white]]
  end

As  last  feature  I  inserted  the  probabilities  of  the  pedestrians, 
linked with their path:

to improve
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   ask people
   [
    if #red > #white [ifelse random-float 1 > 0.5 
[set color white] [set color red] ]
    if #red < #white [ifelse random-float 1 < 0.5 
[set color white] [set color red] ]
   ]
   
end

It points out that:
1. if the number of  red people is greater than the number of 

white  ones  they  become  white,  a  person  after  having 
become red too many times learns to cross where she can 
and as a consequence she acquires the white colour;

2. if the number of red pedestrians is smaller than the white 
ones they become white as well.

RESULTS

The main outcome of the model involves the pedestrians, through 
the command 'to improve' they learn how to behave, or at least 
they improve. By using this command they understand where it is 
allowed to cross,  after  having being injured several  times they 
learn  where they can avoid suffering again and their  degree of 
rules  respect  increases.  I  put  a  chart  spotting  a  'well-behaving' 
person as a result of the learning process (in fact she is white and 
she is very close to one of the four places allowed to cross):
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The person in the circle has followed the rules and for this reason 
she is white, now she crosses just in the four fixed points.
In the end there won't be a system with all people respecting the 
rules, some of them will  keep breaking the law; the result  is a 
positive decrease in the accidents due to pedestrians behaviour. 
The system will register less wounded people, therefore a long-
run equilibrium is not reached.
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