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ABSTRACT

Blind equalizers that estimate a channel without a

training signal have been studied as a way to
efficiently utilize a communication channel. In
various research, theoretical and numerical
performance analysis of blind equalizers has been
presented. However, It is difficult to find a
comparison of the performance of the equalizers
implemented in the practical communication system
in terms of the time taken by the equalizer and the
number of received samples. Analyzing the
performance of the equalizer using the SDR platform
will be able to present effective standards for
implementing the communication system including
the blind equalizer. Therefore, in this letter, we show
the performance comparison of the equalizers by
software implementation of blind equalizers utilizing

GNU Radio and USRP
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Random Source Constellation Modulator
Minimum: 0 Constellation: <con... (m=4)>
Maximum: 256 Differential Encoding: Yes

UHD: USRP Sink
Wire Format: Complex int16
Device Address: 5dd..231.194
Samp Rate (Sps): 500k

Ch: Center Freq (Hz): 1.5G
Cho: Gain Value: 30

ChO: Antenna: TX/RX

TSB tag name:

Num Samples: 1k Samples/Symbol: 16
Repeat: Yes Excess BW: 350m

QT GUI Constellation Sink
Number of Points: 1.024k
Autoscale: No

FSE & CMA Equalizer ™

custom FSE
EQ order: 11
medulation order: 4
#:40

Polyphase Clock Sync
Samples/Symbol: 16
Loop Bandwidth: 62.6m
Taps: rrc_taps
Filter Size: 32
Initial Phase: 16

UHD: USRP Source
Wire Format: Complex int16
Device Address: add...231.92
Samp Rate (Sps): 500k

ChO: Center Freq (Hz): 1.86
Cho: Gain Value: 16

Cho: Antenna: RX2

=

CMA Equalizer
Num. Taps: 11
Medulus: 1

Gain: 10m

‘Samples per Symbol: 2

Maximum Rate Deviation: 1.5
Output SPS: 2

Costas Loop
Leop Bandwidth: 62 8m

Append file: Overwrite

QT GUI G
Number of Points: 1.024k
Autoscale: No

Number of Points: 1.024k

QT GUI Constellation Sink

QT GUI Constellation Sink
Number of Points: 1.024k
Autoscale: No

\\ Autoscale: No
12l 1. GNU Radio® °]83] 7% ekl 53|15 8525 237t 44719 Z2eAE
Fig. 1. Flow Chart of Transmitter and Receiver including blmd equahzer in GNU Radio
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Table 1. System Configuration and Environment
CPU: Intel i5-3336U CPU 1.8GHz
Host PC RAM: 8.00GB
NI-2920
USRP
Daughter Board: WBX v3
Linux Version 16. 04
GNU Radio GNU Radio 3.7.12
Version
Gurobi Version Gurobi 7.5.2
FSE L3t 4
Filter taps 11
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Tx signal Rx signal

Rx Signal (Time Sync)
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Equalizer Performance Comparison
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