Lost Radio Controlled Plane Finder-A Case Study
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Abstract
 This project mainly deals with the case study of the lost radio controlled plane finder. The model has been built according to the specifications in the magazine ‘electronics for you’. This lost plane finder circuit is implemented in the radio controlled plane. Whenever the RC-plane is missing from the line of search area, the pezio alarm buzzes with the frequency which is in the audible range. This can track the lost radio controlled plane with in line of search area. The model has been built and analysis of audibility and the range has been made. This can give the result by which the optimum level of flight can be decided for the radio controlled plane.
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I Introduction
The radio controlled plane is a plane which is controlled by transmitter .The transmitter is placed in the controller and the receiver is placed in the RC-aircraft. In this paper we are trying to implement the circuit which has been designed. It is placed on the receiver end of the RC-plane. The connection is in common with the transmitter and receiver. When the closed loop circuit becomes open there is no connection with the transmitter and receiver, by connecting the pezio alarm the model can be detected by approaching towards the RC-plane.
   This technique is quite suitable for the radio controlled plane which is flying above land, if the aircraft is made to fly above the water level there is a chance of the circuit getting effected which provides a negative sequence resulting in diminishing of the battery and the circuit making the circuit not feasible for its working. This   technology is not only limited to the RC-plane but also we can apply the same technology to the drones which are radio controlled.
Nowadays a very high demand is created in the field of military services in the aspect such as drones , for such losses of drones this kind of model is highly applicable at the borders.by knowing the buzzing sound of this alarm the model van be tracked by moving towards the buzzing sound. This technology can be highly implicated to the latest coming delivery system, where the products are delivered through drones. This technology can be used for the detection of such drones if they are lost due to some errors in the signaling or any other drastic conditions.
In this paper the analysis of audibility and range is done and the results are discussed

I. Construction
The following details provides us the details of the construction of the lost radio controlled plane finder. This model has already built at one of the article in electronics for you.
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Figure 1: The model circuit
According to the specifications given in the Table 1,2,3 and 4 the circuit is constructed. The circuit is being implemented on the PCB. It’s then enclosed with the plastic case to avoid the external medium to effect the circuit. It’s made vibration proof with the aid of shrink tube of appropriate diameter which is transparent. For the unused radio channel of receiver the circuit is being connected as shown in the wiring diagram.

If the free radio receiver is not available, then landing gears, airbrakes can be connected to the channel. The hole is made in the wall of model and aligned with the alarm outlet so that it can have high audible range. The prototype model is being built and necessary simulations are done accordingly.
II. working
The figure shows the circuit diagram of the lost RC-plane finder. The circuit is being formulated around timer NE555 (IC1). There is a BC547 transistor placed in the circuit. The entire circuit is being built on this IC1, which is mentioned as pulse sensor. The range of power which is being supplied is 4v to 7v.

For the lost RC-module the 4 pin connector is being provided as input and output being 2 pin connector named as (CON 2). The transistor T1 is turned on when the input is being provided to (CON 2) is in pulse form, output obtained is of high level ( near to 2.7 volt when Vcc=5v) voltage.T1 turns off when there is no input provided in the pulsated form resulting to provide the output of low –level from pin3.

Noticeable alert is being provided with indications of alarm from the peizo alarm and LED. The excess of voltage is driven out from the output cable (connector 3) in form of blinker in case of enhancements.
The components which have been used in building the circuit has been listed accordingly.

Semiconductors
	IC1
	NE555

	T1
	BC547 n-p-n  transistor

	LED1
	3mm LED


Table 1: Semiconductors used in construction of RC-plane finder
Resistors
	R1,R2
	10-kilo-ohm

	R3
	1-kilo-ohm


Table 2: Resistors used in the construction of RC-plane finder
Capacitors
	Capacitor-C1
	1 µF,25V electrolytic

	Capacitor -C2
	10µF, 25V electrolytic

	Capacitor-C3
	10nF

	Capacitor-C4
	100µF,25V electrolytic


Table 3: capacitors used in construction of RC-plane finder

Miscellaneous
	Connector 1
	2 pin terminal connector

	Connector 2
	4-pin connector

	Connector 3
	2-pin connector 

	S1
	On/off switch 

	PZ1
	Piezo buzzer


Table 4: miscellaneous devices used in construction of RC-plane finder

III. analysis of the audibility

The range of this model is compared with the audibility of the model. The model is placed in the RC-plane and the test of audibility is done, because if the audibility is good within the given range then the model works efficiently or else this model fails to operate. The audibility test is done and the results are analyzed. The data obtained is depicted in table 5.
	Sl.no 
	Range (meters) 
	Audibility 

(decibels)
	Inference

	1 
	10 
	25
	High intensity 

	2 
	20 
	27
	High intensity 

	3 
	50 
	34
	Moderate intensity 

	4 
	70 
	40
	Low intensity 

	5 
	100 
	53
	Very low intensity 

	6
	200
	73
	No intensity

	7
	300
	86
	Not audible


Table 5: Inference of audibility with different ranges.
IV. results and discussions

From the audibility test its clear that the model is very efficient with the short range i,e when the model is lost with the short range it’s very easy to detect the lost RC-plane, and as the range increases the audibility in decibels become more and as a result the human cannot hear to find the lost aircraft. This analysis provides the details at which range this model can be implemented in order to obtain the high performance of the model.
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Figure 2: A graph relating the audibility and range
The figure 2 describes the graph of audibility as well as range, the graph infers that as the distance increases the audibility decreases.
This audibility test also provide the range of the pezio buzzers which must be implemented for different radio controlled aircrafts so that the working of that can be done in esthetic way. Hence by this range and audibility test the various parameters can be known.

V. future scope

The model can be analyzed with velocity versus range of the model. This model also can be used in drones which is nowadays very essential; tool in the military forces. This model can be tested with the vibration analysis so that the effect with respect to the aircraft is minimized. This model also can be studied by varying the input parameters such as voltage at the junction (Vcc) and other related parameters.
acknowledgements

I would like to thank the department of Instrumentation & control Engineering, Manipal Institute of Technology, Manipal University, Manipal for providing the laboratory facilities and support to conduct this research.
references

[1]. Hoffmann, G.M.; Rajnarayan, D.G.; Waslander, S.L.; Dostal, D.; Jang, J.S.; Tomlin, C.J. (November 2004). "The Stanford Testbed of Autonomous Rotorcraft for Multi Agent Control (STARMAC)"(PDF). In the Proceedings of the 23rd Digital Avionics System Conference. Salt Lake City, UT. pp. 12.E.4/1–10.
[2]. Jump up^ Hoffman, G.; Huang, H.; Waslander, S.L.; Tomlin, C.J. (20–23 August 2007). "Quadrotor Helicopter Flight Dynamics and Control: Theory and Experiment" (PDF).
[3]. The magazine of electronics for you of july,2015,edition
[4]. Jump up^ Anderson, S.B. (1997). "Historical Overview of V/STOL Aircraft Technology". NASA Technical Memorandum 81280. 
