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Abstract 
 

In this paper a proposed microcontroller based navigation-by-
communication system for informing the pilot of an aircraft as to the 
location of the aircraft along the approach-landing path, and along the 
runway during the critical period of landing and during take-off, 
especially during conditions of light and/or weather which prevent 
outside visual reference to terrestrial or celestial fixes.  
This light will visibly communicate the current risk level issued by the 
DHS by illuminating the appropriate corresponding color: green for 
low, blue for guarded, yellow for elevated, orange for high, and red for 
severe. Standard models are available with steady-on LED or 
incandescent light sources, which can be flashed through the use of a 
relay and microcontroller or PLC. 
 
Index Terms: Microcontroller, Aircraft, Airport, Signal lamp, Control.  

 
1. Introduction 
The main objective of this paper presents is to monitoring the master signal light ON 
status signal for the aircraft to take-off. The master signal light is monitored by the 
control room on the ground station. The control room is having hardware interface of 
output lamp indicators from microcontroller controller based control and monitoring 
system. 

The microcontroller receiving output from master lamp by using current 
transformer if output fails to receive from master lamp immediate alarm turn to ON, 
and the LCD display status of which lamp failure whenever the signal light is switched 
on the controller monitors the status are should be glowing. If the signal light not 
glowing or fused, the microcontroller drive the alarm circuit NO/NC contact with 
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Parallel programming mode offers gang-programming at high speed, and reducing 
programming costs. ISP allows a device to be reprogrammed in the end product under 
software control. The capability to field/update the application firmware makes a wide 
range of applications possible. The P89V51RD2 is also In-Application Programmable 
(IAP), allowing the Flash program memory to be reconfigured even while the 
application is running [7]. 

An operational amplifier has two inputs and one output. The circuit is designed so 
that the output voltage is proportional to the difference between the two input voltages 
[3]. Here we used LM358 operational amplifier. A relay is an electrically operated 
switch. Many relays use an electromagnet to operate a switching mechanism 
mechanically, but other operating principles are also used. Relays are used where it is 
necessary to control a circuit by a low-power signal (with complete electrical isolation 
between control and controlled circuits), or where several circuits must be controlled 
by one signal. LCD (Liquid Crystal Display) screen is an electronic display module 
and find a wide range of applications. A 16x2 LCD display is very basic module and is 
very commonly used in various devices and circuits. The buzzer or beeper is a 
signaling device. It is connected to the control unit through the transistor that acts as an 
electronic switch for it. When the switch forms a closed path to the buzzer, it sounds a 
warning in the form of a continuous or intermittent buzzing or beeping sound. 
Incandescent bulbs can operate on either AC or DC power. if their voltage rating is 
high A separate power supply is given in the circuit 

 
3. Programming Software  
The keil provides with software development tools for the 8051 family of 
microcontrollers. Keil provides following tools for 8051 development such as C51 
Optimizing C Cross Compiler, A51 Macro Assembler, Source-Level Debugger/ 
Simulator, µVision for Windows Integrated Development Environment [6]. 

 
3.1 Keil C cross compiler 
Keil is a German based Software development company. It provides several 
development tools like, Integrated Development environment (IDE), Project Manager, 
Simulator, Debugger, C Cross Compiler, Cross Assembler, Locator/Linker. 

 
4. Experimental Setup and Results 
The experimental setup is tested is shown in Fig. 2 and verified by the operations 
shown in table 3. The experimental setup can works on autonomous standalone system 
with sequence of operations as per program developed for microcontroller in 
embedded C programming. 



Mic

of e
resu

Sl

5. 
The
The
imp
and 
etc.,

crocontrolle

 
The practic

experimenta
ults for the s
 

l. No.  

1  S
S

2  S

3  S

 
Conclusio

e experimen
e microcont
plemented p

scope for i
, has been c
 
 
 

er Based Air

cal results a
al setup as 
successful o

Switch 
Position 

SW1 OFF  
SW2 OFF  
SW1 ON  

SW2 ON  

on 
ntal setup is 
troller base
ractical mo
improvemen

carried out.  

rport Signa

Fig. 2: E

and lamp sig
shown in t

operations. 

Contro
LE

GREEN
RED

GREEN
RED

GREEN
 RED

a prototype
ed Aircraft
dule and tes
nt using hig

l Lamp Con

 

 

Experimenta

gnal status a
the table 3

Table 3
 

ol Room 
ED 
N‘OFF’  
‘OFF’  
N ‘ON’  
‘OFF’  

N ‘OFF’  
D ‘ON’  

e only for co
Take-off s

sted for suc
gh-end tech

ntrol and M

al Setup. 

are observe
which giv

Runway L

LIGHT A ‘
LIGHT B ‘
LIGHT A
LIGHT B ‘
LIGHT A ‘
LIGHT B

onceptualiz
signaling sy
cessful oper

hnologies su

Monitoring 

ed on the LC
es the expe

Light L

‘OFF’ 
‘OFF’ 

LIG
LIG

‘ON’  
‘OFF’ 

LI
LIG

‘OFF’ 
‘ON’ 

LIG
LI

zing the mon
ystem is th
rations. Fur

uch as GSM

 

CD display 
erimental te

LCD Displa

GHT A ‘OF
GHT B ‘OF
IGHT A ‘ON
GHT B ‘OF
GHT A ‘OF
IGHT B ‘ON

nitoring sys
he concept 
rther develo

M, GPS, Inte

23 

unit 
ested 

ay 

FF’ 
FF’ 
N’  
FF’ 
FF’ 
N’ 

stem. 
and 

oping 
ernet 



A.M. Anushree Kirthika 

 

24

6. Future Scope 
6.1 Additional Innovative options 

• Monitoring of various compliances related to safety, serviceability, driver 
behavior, etc. 

• Emergency Services: crash reporting. 
• Aircraft Tracking System is of the art GPS and GSM technology which enables 

to track and monitor any assets or aircraft using existing communication 
networks. 

• Advanced Flight Visualization System 
• Virtual Boundary / Fencing for wild animals in Forest & Agriculture  
• Positioning information of vehicles can be obtained by using GPS technology.  
• GPRS provides high speed wireless IP services for mobile users, fully supports 

the TCP/IP, wireless GPRS scheme can be taken to transmit data of mobile 
objects.  

• Constructing an intelligent traffic monitoring system.  
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