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An Auditory Repellent System for Camels on Highways

Introduction:


The danger imposed by animals while crossing roads, especially highways, can become severely harmful if it causes a car collision. Figure 1 depicts such a case. In Saudi Arabia, the hazard of camels crossing highways has resulted in many fatalities. The need to develop a solution to this problem is evident. One solution is to repel stray camels from crossing roads using sound emission which is inaudible to humans but annoying to camels. This project tends to design and implement this electronic system that would be used to minimize the number of accidents caused by camels. 

Objectives:


The objective of this project is to develop the system that forces camels to move away from the road. We aim to research the needed range of frequencies and specifications, and to design and build a reliable and suitable transmitter circuit that radiates at a power level within the frequency range according to the study of camel repulsion needs.
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Figure 1: A deer detected at the edge of a roadway.

Previous Related Work:


The camel’s reaction to different sound frequencies and their power (the audiogram) can be found, among different other properties, in some reference and data books, such as: Hearing in Vertebrates: a Psychophysics Data-book by R.R. Fay.


There are systems that tend to detect animals that get closer to the highway such as the Roadway Animal Detection System (RADS) by Sensor Technologies & Systems Inc. These systems fail to provide an autonomous solution to the problem. (http://www.sensor-tech.com/sub%20pages/products/RADS/rads.html). Figure 2 depicts the function of the RADS system.

Solutions to this problem have usually been fencing, chemical repellants, or by building passage structures under roads. Unfortunately, these simple structures cannot be applied to the generally harsh sandy environment found in most highways around the Kingdom.


Several auditory repellents have been developed for many species within many environments. None are developed specially for camels in a highway environment. Those previously developed include one developed for mice and rats in houses. (http://www.victorpest.com/mousesonicfaqs.htm)
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Figure 2: The function of RADS (Roadway Animal Detection System).

Methodology and Procedures:

The method used to develop this system is that of developing (design and implementation) of an electronic system that serves the intended purpose. 

The procedure should be as follows:

1. Defining the different needs and parts of the system. We will first search for the specifications needed in many reference books, and by surveying specialists.

2. We shall study the different possible circuit design solutions, and then form the initial design concept for the transmitter, which will be prototyped. This design is premature and should allow for frequency variations, among other abilities. Yet this design must attempt to cover as much as possible of the defined criteria, such as animal response (see figure 3), and power considerations.
3. This system will be thoroughly tested for effectiveness, efficiency and reliability. Aspects with need for improvements will then be realized and attended to. Several other aspects should be put into consideration, such as: performance under many possible conditions, and the effect on the environment and other species.
4. Improvement and optimization follows, where also every change should be tested. The aim will be to improve performance on parameters tested.

5. The final system will then be synthesized, along with final testing, data collecting and report writing.

[image: image6.png]dB SPL

100

M14-0

1000
Frequency (Hz)

10000

100000




Figure 3: Hearing response of five different animals to different frequencies.

Time Table:

	Step
	Task
	Duration (Weeks)

	1
	Defining System Specifications
	2 weeks

	2
	Initial Design (Theoretical)
	3 weeks

	3
	Initial Design (Prototyping)
	3 weeks

	4
	Testing, Improvement and Optimization
	6 weeks

	5
	Final System Synthesis
	4 weeks

	6
	Data Collection and Report Writing
	2 weeks


Estimated Budget:
	#
	Budget Item
	Allocation (SR)

	1
	Supplies
	5,000

	2
	Miscellaneous
	2,000

	3
	Man power
	5,000

	4
	Small tower
	1,000

	
	Total
	13,000
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