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Abstract— A low complexity and flexible implementation of 

four different frequency band detection and demodulation. 

The proposed approach consists of FM, DVB-T, ADS-B and 

GPS L1 detection and demodulation of the signals. The 

performance of the above four different signal detection is 

evaluated as real time detection using computer software’s 

and SDR. The proposed approach have flexibility for 

selecting the required band and demodulating it with in the 

range of (25MHz to 1.75GHz). It reduces the hardware 

complexity and it is also a cost effective solution for 

integrating different receiver systems. 
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I. INTRODUCTION 

The software defined radio (SDR) is playing an increasingly 

important role in improving the standard of wireless 

communication. Inevitably, the SDR will have to possess 

the capability to process legacy “analog” waveforms such as 

frequency modulation (FM). The basic structure of all SDRs 

is illustrated in Figure 1. The RF signals picked up by the 

antenna are conditioned prior to sampling. Ideally, this 

conditioning is little more than amplification by a low-noise 

amplifier (LNA). Given the current state of technology, the 

conditioning usually consists of additional tasks such as 

filtering and frequency translation to an intermediate 

frequency (IF). After conversion to the discrete-time 

domain, the desired frequency band is isolated using by a 

channelizer. The desired frequency band is translated to 

complex (or I/Q) baseband and resampled to a lower, more 

manageable sample rate. The most efficient SDR designs do 

not perform the functions of channelization, 

downconversion, and resampling separately, but rather 

perform these functions jointly by exploiting the properties 

of multirate processing of bandpass signals [1].  

II. CHARACTERISTICS OF DIFFERENT BANDS 

A. FM (87.5 – 108 MHz) 

Frequency modulation, FM is widely used for a variety of 

radio communications applications. FM broadcasts on the 

VHF bands still provide exceptionally high quality audio, 

and FM is also used for a variety of forms of two way radio 

communications, and it is especially useful for mobile radio 

communication. 

 

 
Fig. 1: SDR block diagram 

B. ADS-B (108-117 MHz) 

The (ADS–B) is a surveillance technology in which an 

aircraft determines its position through satellite 

navigation and periodically broadcasts it, enabling it to be 

tracked. The information can be received by air traffic 

control ground stations as a replacement for secondary 

radar as no interrogation signal is needed from the ground. It 

can also be received by other aircraft to provide situational 

awareness and allow self-separation.  

C. DVB-T (470-790 MHz) 

DVB-T is a European-based consortium standard for the 

broadcast transmission of digital terrestrial television. At 

present there is huge interest in DVB. This is because digital 

television can deliver vast amounts of information at very 

low cost to the maximum number of viewers. It can now be 

fully integrated into completely digital transmission 

networks [This system transmits compressed digital video, 

audio and data, in a Moving Pictures Expert (MPEG) format 

[2]. 

D. GPS L1 (1575.42 MHz) 

The Global Positioning System (GPS) satellites 

broadcast microwave signals to enable GPS receivers on or 

near the Earth's surface to determine location and time and 

derive velocity.It is a satellite-based navigation system made 

up of at least 24 satellites. GPS works in any weather 

conditions, anywhere in the world. The U.S. Department of 

Defense (USDOD) originally put the satellites into orbit for 

military use, but they were made available for civilian use in 

the 1980s. 

III. MATERIALS & METHODS 

One advantage of using Laptop computer device on the 

design of multi frequency band detector is that the needed 

processor, database and display are already there. The rest of 

the job could be made by the SDR and its own antenna and, 

by timely, the architecture of the RTL-SDR is very close to 

that of intermediate frequency (IF) receivers. The IF 

receivers mix the RF received signals with the one of a 

voltage controlled oscillator (VCO). The IF, also called beat 

frequency, maintains the pulse information and is acceptable 

to be analog-to-digital converted (ADC) in a realizable 
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sample rate that respects Nyquist Theorem. A tunable filter, 

controlled together with the VCO, sweeps the spectrum so a 

wide range of frequencies is beaten. Low-noise amplifiers 

(LNA) could take the amplitude of signals to adequate levels 

of processing and improve the noise figure (NF) of the 

scheme. After digital conversion, on an electromagnetically 

dense environment, radar pulses must be detected and 

organized by software in a function called deinterleaving, 

which demands as so processing as it is accurate and 

sophisticate [3]. 

A. NooElec RTL-SDR 

The version of RTL-SDR used was the NESDR Smart one, 

based on the R820T2 tuner and the RTL2832U 

demodulator. The architecture of R820T2 is very similar to 

that of Fig. 1. The RTL2832U conducts the job after the 

tuner, digitalizing the signals, as well as IQ-demodulating, 

decimating and outputting them to USB interface. Although 

its digitalizing frequency is fadc = 28.8 MHz, its by-12-

decimation filtering gives a sampling rate of fs = 2.40 MHz, 

resulting in a -1.2 to 1.2 MHz of complex bandwidth [4]. 

B. HP pavilion Laptop  

This device is equipped with a 6th generation Intel Core i5 

processor 4 MB cache processor, besides 4 GB of RAM 

memory and USB 3.0 interface. It is a powerfully 

configured system that can run MATLAB 2017 without any 

fault. 

C. Simulink Function on Matlab® 

Simulink® is a block diagram environment for multi domain 

simulation and Model-Based Design. It supports system-

level design, simulation, automatic code generation, and 

continuous test and verification of embedded systems. 

Simulink provides a graphical editor, customizable block 

libraries, and solvers for modeling and simulating dynamic 

systems. It is integrated with MATLAB®, enabling you to 

incorporate MATLAB algorithms into models and export 

simulation results to MATLAB for further analysis [5]. 

IV. PROPOSED SYSTEM 

Proposed system consists of different receiver blocks coded 

in MATLAB. Can able to switch between different 

applications simultaneously. 

A. FM Reciever 

 
Fig. 2: FM signal receiver blocks in simulink 

1) RTL-SDR Receiver   

The RTL-SDR Receiver block is a signal source that 

receives data from an RTL-SDR device and outputs a 

column vector signal of fixed length specified by the 

samples per frame parameter.                           

2) FM Passband Block   

The FM Passband block demodulates a signal that was 

modulated using frequency modulation. The input is a pass 

band representation of the modulated signal. Both the input 

and output signals are real scalar signals. The RTL-

SDR Receiver  

3) Spectrum Analyzer block  

The Spectrum Analyzer block, referred to here as the scope, 

displays the frequency spectra of signals. 

4) Audio Out block  

The Audio Out block uses a double buffering mechanism to 

send data to the audio device. 

The output of the FM receiver will be shown in the 

spectrum analyzer. The peak value in the output spectrum 

represents the frequency to which the FM receiver is tunned 

to get signals [5]. 

 
Fig. 3: Spectral output of FM 

B. ADS-B Reciever 

ADS-B is a cooperative surveillance technology for tracking 

aircraft. This technology enables an aircraft to periodically 

broadcast its position information (altitude, GPS 

coordinates, heading, etc.) using the Mode-S signaling 

scheme.  

 
Fig. 4: ADS-B signal receiver blocks in simulink 

1) Packet Parser  

The baseband samples received from the signal source are 

processed by the physical (PHY) layer to 

produce packets that contain the PHY layer header 

information and the raw message bits. The following 

diagram shows the physical layer structure. 

2) Message Parser 

The message parser processes the raw bits based on 

the packet type. 

3) Data Viewer 

The data viewer shows the received messages on a graphical 

user interface (GUI). For each packet type, the number of 

detected packets, the number of correctly 

decoded packets and the packet error rate (PER) is shown. 

As data is captured, the application lists information 

decoded from these messages in a tabular form. 
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Table 1: Ads-B Data Viewer 

 
Fig. 6: ADS-B Data real time mapping 

C. DVB-T Reciever 

The DVB-T Reciever uses QAM-16 Demodulator Baseband 

block that demodulates a signal which was modulated using 

quadrature amplitude modulation. The input is a baseband 

representation of the modulated signal [5]. 

 
Fig. 5: Received QAM-16 constellation diagram 

D. GPS L1 Reciever 

GPS Software Toolbox is a library of MATLAB code file 

modules and programs used for Global Positioning System 

(GPS) simulation, design, and analysis applications. Main 

topics include: GPS related constants and conversion 

factors; angle and coordinate transformations; specialized 

plotting programs; specialized statistical functions; signal 

processing and Kalman filter functions; GPS time utilities 

and related functions [5]. 

 
Fig. 6: GPS location mapping 

V. CONCLUSION 

A prototype for sensing multi band signals with the help of a 

SDR plug and play module has been proposed. The working 

model has been employed to dynamically detect and switch 

between the different bands of the RF spectrum replacing 

multiple receiver hardware with reconfigurable SDR in a 

cost effective way. 
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