Joe Fetsch Code Writeup Quarter 2

Basic world model in Python for Tech Lab project

Goals and Basics of program:

Agents can move (not far though) around a world

World is of average size and agents represented by small circles with colors for status


different for each form of smallpox, healthy, infected (Prodromal stage), immune

agents may move to a new location if confronted by a large number of infected or tempted by other causes


artificial intelligence - self-preservation

cities will have greater numbers of people and higher chance to infected

 agents can get sick if close to infected agents – more likely as they get closer

six steps = one day - allows for greater movement range over time

implement method to show %s of people under each statistic in graph - done

use existing feature of detailing the agents and location to do same - infection, date of infection, stage, etc - done

movement range is 1

eventually change way array of agents works so place in array = coordinates - done


should make coding much shorter and more efficient

infected agents avoid people

move the agent to the new spot - some way to influence movement - make sure to put emphasis on influenced coordinate

class Agent():


#updates from last time:


def progress(self):# - reset number of days disease[3] after each progression


#x=int(gauss(12.0,(1.4))*6.0)/6.0


#x=int(gauss(3.0,(0.3))*6.0)/6.0


#x=int(gauss(30.0,(0.6))*6.0)/6.0


# USE THESE INSTEAD OF THE INTEGRATION - put the value as a standard during the infection, 


# maybe another part of disease? (time of recovery/progression)


# THIS IS WHERE IT GOES --- IN THIS FUNCTION


# Used gaussian distribution for length of stages of infection



dead=False



if self.disease[3]>=self.disease[5]:




dead=True



elif self.disease[3]>=self.disease[4]:




if self.disease[0]=='carrier':





#carrier: 12 days (7-17)





self.disease[0]='prodrome'





self.disease[2]=True





self.disease[3]=0





if self.disease[1]=='Malignant Variola Major':






self.disease[4]=int(gauss(6.0,(0.6))*6.0)/6.0





else:






self.disease[4]=int(gauss(3.0,(0.3))*6.0)/6.0




elif self.disease[0]=='prodrome':





#prodrome: 3 days (2-4) - if hemmorhagic, double length





self.disease[0]='infected'





self.disease[3]=0





self.disease[4]=int(gauss(30.0,(0.6))*6.0)/6.0



#I cannot use this until i get the data i asked for





if self.disease[1]=='Hemmorhagic Variola Major':






if random.random()<0.995:







self.disease[5]=int(gauss(5.5,0.2)*6.0)/6.0





elif self.disease[1]=='Normal Variola Major':






if random.random()<0.33:







self.disease[5]=int(gauss(10.0,1.0)*6.0)/6.0





elif self.disease[1]=='Confluent Variola Major':






if random.random()<0.62:







self.disease[5]=int(gauss(9.0,0.8)*6.0)/6.0





elif self.disease[1]=='Malignant Variola Major':






if random.random()<0.97:







self.disease[5]=int(gauss(4.5,0.4)*6.0)/6.0





elif self.disease[1]=='Modified Variola Major':






if random.random()<0.03:







self.disease[5]=int(gauss(10.0,1.0)*6.0)/6.0





elif self.disease[1]=='Variola Minor':






if random.random()<0.01:







self.disease[5]=int(gauss(10.0,1.0)*6.0)/6.0





else:






self.disease[5]=50



#I cannot use this until i get the data i asked for




elif self.disease[0]=='infected':





#infection: about 28-32 days until infection is gone





self.disease[0]='healthy'





self.disease[1]=''





self.disease[2]=False





self.disease[3]=0





self.disease[4]=0





self.disease[5]=0





self.immune=True





self.vision=int(round(float(self.vision)*0.6*random.random())) 





#representing that blindness (corneal scarring) is a common side effect





self.mobility*=(random.random()*0.5+0.2)




else:





self.disease[3]+=1.0/6.0



else:




self.disease[3]+=1.0/6.0



if dead:




self.disease[0]='dead'



return

########################################################################################



if not self.disease[0]=='healthy' and not self.disease[0]=='carrier': 




constantofinfection=1




day=self.disease[3]




# this will be how to determine during the agent's infection for infection rates during disease




if self.disease[0]=='prodrome':# number of days starts at 0, up by increments of 1/6





if day<2:






constantofinfection=0.02





elif day>=2 and self.disease[3]<3:






constantofinfection=0.4





elif day>=3 and self.disease[3]<4:






constantofinfection=0.8





elif day>=4:#if infected with malignant (double length prodrome)






constantofinfection=1




elif self.disease[0]=='infected':





if self.disease[1]=='Normal Variola Major':






constantofinfection=1 #specific day equation for this case





elif self.disease[1]=='Confluent Variola Major':






constantofinfection=1 #specific day equation for this case





elif self.disease[1]=='Modified Variola Major':






constantofinfection=0.2 #1/5 because typically only infects immune





elif self.disease[1]=='Malignant Variola Major':






constantofinfection=1 #same, but more severe during course of disease





elif self.disease[1]=='Hemmorhagic Variola Major':






constantofinfection=1.05 # because of chance of hemmorhaging





elif self.disease[1]=='Variola Minor':






constantofinfection=0.3 # because not very infectious





if day>20: # check notes2.doc for if this is for all cases






constantofinfection=0.0001#disease has died down - survives after this point





elif not self.disease[1]=='Confluent Variola Major':






constantofinfection*=((-0.000023564*(day**4))+(0.00163*(day**3))+(-0.0346*(day**2))+(0.181*(day))+(1.015))






#day*some function that has high points in first week, lower in second week, almost none in 3rd week)






#then this





else:






constantofinfection*=((-0.00005715*(day**4))+(0.002557*(day**3))+(-0.0383*(day**2))+(0.181*(day))+(1))






#similar rates on confluent variola major


#x=int(gauss(12.0,(1.4))*6.0)/6.0


#x=int(gauss(3.0,(0.3))*6.0)/6.0


#x=int(gauss(30.0,(0.6))*6.0)/6.0


# USE THESE INSTEAD OF THE INTEGRATION - put the value as a standard during the infection




for each in infectable:





ti=agents[each[0][0]][each[0][1]]





if not ti==0:






if ti.name=='Agent' and not ti.disease[0]=='carrier' and not ti.disease[0]=='prodrome' and not ti.disease[0]=='infected':







if ti.immune==True and random.random()<0.75*float(infrange+1-each[1])**3*0.0001*constantofinfection:








agents[each[0][0]][each[0][1]].disease=['carrier','Modified Variola Major',False,0,int(gauss(12.0,(1.4))*6.0)/6.0,50] 








# 75% immune get modified







elif ti.immune==True and random.random()<1.0*float(infrange+1-each[1])**3*0.0001*constantofinfection:








agents[each[0][0]][each[0][1]].disease=['carrier','Variola Minor',False,0,int(gauss(12.0,(1.4))*6.0)/6.0,50] 








#25% immune get variola minor but value at 0.0003 b/c immunity







elif not ti.immune==True:








tempinfectable.append(((agents[each[0][0]][each[0][1]]),each[1]))




# at this point, every agent in tempinfectable runs the risk of being infected. - good




for each in range(len(tempinfectable)): # recalculate influence of infected - done





tempinfectable[each]=(tempinfectable[each][0],((infrange+1)-tempinfectable[each][1])**3/infrange*2)






# this is the effect of infection (standard d^3 rate) - working






# farthest can be infected: 1; 1 step in: 8; etc. - working




for each in range(len(tempinfectable)):#for each uninfected agent that isn't a cop inside infrange:





temp=tempinfectable[each]# temp is an agent to be considered for infection





tr=random.random()





if self.disease[1]=='Variola Minor':






if tr<0.5*float(temp[1])*0.02*constantofinfection:







temp[0].disease=['carrier','Variola Minor',False,0,int(gauss(12.0,(1.4))*6.0)/6.0,50]





# variola minor can only infect with variola minor





elif self.disease[1]=='Modified Variola Major':






if tr<0.5*float(temp[1])*0.02*constantofinfection:







temp[0].disease=['carrier','Modified Variola Major',False,0,int(gauss(12.0,(1.4))*6.0)/6.0,50]





# modified can only infect with modified





elif tr<0.85*float(temp[1])*0.02*constantofinfection:






temp[0].disease=['carrier','Normal Variola Major',False,0,int(gauss(12.0,(1.4))*6.0)/6.0,50] 






#85% normal, 30% fatality






if random.random()<0.1:







temp[0].disease=['carrier','Confluent Variola Major',False,0,int(gauss(12.0,(1.4))*6.0)/6.0,50]






#10% confluent, 62% fatality





elif tr<0.87*float(temp[1])*0.02*constantofinfection:






temp[0].disease=['carrier','Modified Variola Major',False,0,int(gauss(12.0,(1.4))*6.0)/6.0,50] 






# 2% modified, 3% fatality





elif tr<0.94*float(temp[1])*0.02*constantofinfection:






temp[0].disease=['carrier','Malignant Variola Major',False,0,int(gauss(12.0,(1.4))*6.0)/6.0,50] 






# 7% malignant, 97% fatality





elif tr<0.97*float(temp[1])*0.02*constantofinfection:






temp[0].disease=['carrier','Hemmorhagic Variola Major',False,0,int(gauss(12.0,(1.4))*6.0)/6.0,50] 






# 3% hemmorhagic, 99.9% fatality





elif tr<1.0*float(temp[1])*0.02*constantofinfection:






temp[0].disease=['carrier','Variola Minor',False,0,int(gauss(12.0,(1.4))*6.0)/6.0,50] 






temp[0].immune=False






# 3% variola minor, 1% fatality


# ['status of infection', 'disease infected with', viewed by other agents as infected, days since start of infection]





tempinfectable[each]=temp# to maintain integrity of array - DNE



## needs tuning for immune agents, clarify the ratios for different cases - done



if not self.disease[0]=='healthy':




self.progress()

#

# Graphics objects. 

#

for each in range(agentnum):


#for each in population initial value, create an agent at a random location with chance to be born with disease or 
#other things


 ##using health and disease data, pick color to make agent


canvas2.create_rectangle(0,0,poptempwidth,agentnum,fill='black') # a graph with population over time

Summary:

#infection, disease progression, and fatalities are now implemented – 2-D vision implemented

# lots of research to get this point

# scenario effectively modeled

#graph created to display population over time

