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Abstract: The National instruments (NI) Universal
Software Radio Peripheral (USRP) are RF transceivers
used for the advancement and study of software —defined
Radio (SDR). The NI-USRP transceivers can transmit and
receive the radio-frequency signals in several bands and
are used in the area of communication, education and
research. In this paper we are trying to transfer an image
using NI-USRP using LabVIEW.

Keywords— NI-USRP, Lab VIEW, SDR

l. INTRODUCTION

Communication is an act of carrying information from source
to destination. Modulation is the process of varying one or
more properties of carrier signals with respect to modulating
signal. The two extensively used modulation techniques are
1. Analog modulation
2. Digital modulation.
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Fig 1: Digital Modulation System

Digital Modulation supports high information capacity,
involves achieving security, faster & great efficiency of
quality communication. Hence, digital modulation techniques
have a greater demand, for their capacity to convey larger
amounts of data than analog modulation techniques. The three
digital modulation schemes available are [9]

1. Amplitude Shift Keying (ASK)
2. Frequency Shift Keying (FSK)
3. Phase Shift Keying (PSK)

Amplitude shift keying (ASK): ASK is a form of amplitude
modulation that represents digital data as variations in the
amplitude of a carrier wave. In an ASK system, the binary
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data symbol 1lis represented by transmitting fixed amplitude
carrier wave and symbol 0 by zero amplitude.

Advantages: 1. The main advantage of ASK modulation is
generation of ASK is very much easy.2. It offers higher
bandwidth efficiency.3. It has simple receiver design.4. Both
ASK modulation and demodulation processes are relatively
inexpensive.5. These days ASK modulation schemes are used
to transfer digital signals through optical fibers

Advantage of QAM is that, makes efficient use of bandwidth

Applications: 1. ASK modulation is used almost in every
digital communication link including cell phone and cable TV.
2. Itis used at radio frequencies to transmit Morse code.

Software Defined Radio (SDR) refers to the process of
creating software that performs radio functionality that
normally would be implemented in hardware. [3] SDR is a
communication platform that uses software for implementing
digital communications algorithms. Universal Software Radio
Peripheral (USRP) as the SDR to exhibit the practical
challenges of wireless communications. The USRP consists of
a Programmable Field Gate Array (FPGA), Analog to Digital
Converters (ADC), Digital to Analog Converters (DAC), and
a Universal Serial Bus controller (USB). It is designed to
interface an analog signal generated by, or transferred to,
software National Instrument-Universal software radio
peripheral (NI-USRP) devices are software- defined Radios
(SDP) used for RF applications. NI USRP transceiver can
transmit and receive RF signals in several bands. Since
LabVIEW is a graphical programming language, NI-USRP
provides the easiest way in prototyping communication
research.

1. METHODOLOGY

Let us consider an image as an input signal given to the
modulation block. Modulation varies the properties of the
carrier signal in accordance with the image signal. The up-
converter converts the band of frequencies from lower
frequencies to a higher frequency. Transmitting antenna
converts electrical currents into its  equivalent
electromagnetic radiations signals.[14]
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Fig 2: Block diagram of transmission & reception of image

Fig 3: NI-USRP

Following common software-defined radio architecture, NI
USRP hardware consists of high- speed analog to digital
converters (ADCs) and digital to analog converters (DACS) it
also features a fixed FPGA for the digital down conversion
(DDC) and digital up conversion (DUC) steps.
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Fig 4: Block diagram of NI USRP module

The internal block diagram of NI-USRP module is shown in
figure 4. The NI-USRP is able to receive the signal when the
received signal is mixed from RF using a direct conversion
receiver baseband 1/Q components. The digitized 1/Q data
follow parallel paths through a digital down-conversion
process that mixes, filters, and decimates the input signal to a
user -specified rate.[4] The down converted samples are then

passed to the host computer through a standard gigabit
Ethernet cable.

During transmission, the baseband 1/Q signal samples are
processed by the host computer and passed to the USRP at a
given sample rate through the Ethernet cable. The USRP
hardware receives the incoming signal and processes it to a
higher sampling rate using a digital up conversion (DUC)
process and then converts the signal to analog with the digital
to analog converter (DAC). The resulting analog signal is
then involved in the required carrier frequency.
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Figure 5: SDR setup

In this paper, the process of ASK modulation using
LABVIEW and NI-USRP on the SRD platform is shown. The
USRP-2901 consists of RF transceiver with full-duplex,
Multiple Input Multiple Output operation. It offers bus-power
connectivity with USB 3.0 or USB 2.0.Fig. 3 shows the
USRP-2901, it consists of 2 channels & the frequency range is
70 MHz to 6 GHz. In this image signal are transmitted from a

transmitter USRP and received by the destination USRP. The
SDR setup for the same is shown in Figure 5, USRP 2901 is
used & also transmitter, receiver & loop cables are used.

In the proposed method, the ASK modulation scheme was first
used to transfer images but to achieve a better quality of image
QAM modulation scheme was used.
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Fig 6: Block diagram of QAM
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QAM s a digital modulation technique, which combines two
amplitude modulated (AM) signals into a single channel. The
reason for choosing QAM as the modulation was, it offers
advantages for the transmission of image, best utilization of
the bandwidth. 16 QAM was used for the proposed method.

1. RESULT

Tests have been conducted for both ASK & QAM modulation.
Figure 7 shows the block diagram of ASK modulation scheme
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Fig 7: Circuit diagram of ASK in block diagram panel

Figure 8 shows the waveforms of the ASK
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Fig 8: output waveform of ASK in front panel

Figure 9 shows block diagram of QAM modulation scheme
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Fig 9: Circuit diagram of QAM in block diagram panel

Figure 10 show the wave forms of QAM modulation scheme
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Figure 11 show the output waveform of 16-QAM
Constellation.

Fig 11: Output Waveform of 16-QAM Constellation

Figure 12  shows the screen of QAM image transmitter
using NI-USRP in LabVIEW

Fig 12: Result of QAM Image Transmitter

The below figure shows the result of QAM image receiver
using NI-USRP in LabVIEW.
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Fig 13: Result of QAM Image Receiver

IV. CONCLUSION

QAM is one of the important modulation scheme
because of its own advantages in current technologies. Also,
this scheme can be implemented in LabVIEW with the use of
the NI Modulation Toolkit. This toolkit, in conjunction with
the vector signal generator and vector signal analyzer,
implements QAM for signals in the real world.

In this paper, we have tried to send and receive a gray scale
small image using QAM modulation through NI-USRP in
LabVIEW. The image size is 62*53, which is very small
image. If we try to send large image ram memory was full and
causes an error. So the future scope of the paper is using
image compression algorithm on image for reducing image
size & then try to transmit using NI- USRP.
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