Test Results
A series of simulations were conducted to determine the most efficient ratio between number of scouts and number of workers.  According to our test results, the most efficient number of workers per scout is five. The tables below show the times to complete all tasks given different scout to worker ratios.  To control the initial conditions, cases of a total of one and nine food locations were presented to each of the cases.  Each of the cases were simulated 10 times to obtain an average of the time elapsed.

Table 1: Time Elapsed to Gather 1 Resource

	# S/#W
	1
	2
	3
	4
	5

	0
	6593
	7432
	4869
	9375
	2950

	1
	2857
	4867
	4977
	7840
	5544

	2
	3876
	3656
	5678
	5609
	6103

	3
	4322
	5373
	4536
	3685
	5694

	4
	22562
	3352
	7125
	4500
	7219

	5
	8964
	6746
	8674
	8757
	7698


Table 2: Time Elapsed to Gather 9 Resources

	# S/ #W
	1
	2
	3
	4
	5

	0
	157939
	86600
	54834
	15043
	67015

	1
	30062
	26942
	22485
	28656
	13421

	2
	80046
	51250
	32469
	22047
	20922

	3
	86266
	51250
	32469
	22047
	20922

	4
	93668
	40921
	55047
	16360
	27359

	5
	28314
	75078
	59594
	34375
	51485


Conclusion

From our results, there is a trend that the addition of scouts improved the resource gathering times. In the low resource case, a general scout to worker ratio cannot be established given the current data. Further testing must be completed in order to satisfactorily obtain this information. 


However, in large resource cases, the addition of one scout dramatically improved resource acquisition time in four out of five cases. This is a strong indication that the allocation of tasks to different types of robots cooperating with limited intelligence is an efficient method of task completion our results reflect the success of social species. An overriding control architecture that plans and allocates tasks is not uniquely needed.


The cost factors for each Worker and Scout were determined based on analyzing movement patterns during reactive behaviors. In future work, these costs will be adjusted systematically using a multiple generation step method and fitness ratio in order to obtain maximum quality of costs.
