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A Study on Object Recognition of IR-UWB Radar

Using Artificial Intelligence

Dong-Heon Lee

Department of Control & Instrumentation Engineering
Graduate School of

Pukyong National University

Abstract

In this paper, we use IR-UWB Radar to extract the features of each
object to distinguish them. The features mentioned in this paper are
the magnitude of the signal and the frequency characteristics of the
signal reflected on the IR-UWB Radar depending on the material of
the object. That 1is, it 1s expected that the discrete Fourier transform
of the signal shows that frequency characteristics are different for
each object. In order to prove this theory as an experiment, IR-UWB
Radar was fixed on the desk as shown in Fig. 5.3 in the experiment
of this paper, and the object to be measured was placed on the
vertical line position. In addition, MATLAB can be operated in real
time to operate and control IR-UWB Radar. In this paper, to extract
the characteristics of the object mentioned above, the output of the
IR-UWB Radar is designed to minimize the interference of other
frequencies and to obtain only the frequency band suited to the

characteristics of the IR-UWB Radar used in this experiment. This

_Vi_



bandpass filter passes only about 5 to 8 GHz band. In this paper, after
through the FIR bandpass filter to reduce signal distortion and to
remove the floating component, the discrete fourier transform  was
performed of IR-UWB'’s output signal. Through this signal processing,
the frequency characteristics of each object can be confirmed. The
database was constructed with the collected frequency characteristics,
and the artificial neural network was constructed using the data. In
addition, the output signal of the IR-UWB radar passed through the
FIR bandpass filter measured a distance with each object by TOA
(Time Of Arrival) method. In this paper, we describe the IR-UWB
radar system in Chapter 2 and the signal processing of received
signals of IR-UWB radar in Chapter 3. In Section 4, we describe an
algorithm for object classification by constructing an artificial neural
network using the collected data. Finally, in Chapter 5, experimental

environment, data and the results are presented using IR-UWB Radar.
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A 2 & IR-UWB Radar System
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3.1 FIR Bandpass Filter A A
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19 3.3 FIR Bandpass Filter Specification
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- Response Type
O ’Lowpass v,,
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(® Bandpass
(O Bandstop
@) ’ Differentiator v
| Design Method
O IR ‘Butterworth v ‘
© FIR ‘Window v ‘

1% 3.4 FIR Bandpass Filter Response Type & Design Method
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5.1 IR-UWB Radar E&

=R A}8% [R-UWB Radar 252 Novelda AFY] NVA62013F <
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Power [dBm/MHz]

# 51 NVA6201 3 54 2 <taly 54

NVA6201
Parameter Unit
Output Pulse Center Frequency 6.8 GHz
Bandwidth, -10dB 2.3 GHz
Mean Output Power - 12.6 dBm
Pulse Repetition Frequency 100 MHz
Sampling rate >39 Gs
Sample 256
Antenna
Type Sinuous
Frequency Range 6.0 - 85 GHz
Antenna Gain with Lens 6.7 dBi
Opening Angle with Lens 40° (V) = 35°(H)

Output voltage [V]

H . i i
6 7 8 9 10 02 0.0 0.2 0.4 0.6
Frequency [GHz] Time [ns]

19 52 NVA6201 3 F4l 4%
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