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ABSTRACT

Ultra wide band radio (UWB) communication is the communication which the pulse is
transmission. When the signal is sent through the channel, the noise and fading signals may be
occurred, or other factors may make the distortion signal or attenuation the amplitude which will
cause the incorrect signal detection. Thus, this thesis proposes to design and analyze the most
effective prototype receiver for the impulse ultra wide band radio communication. The
performance of the prototype will be used with the correlation with the received signal which
increased the ratio of signal to noise of the receive signal which helped to increase the signal
amplitude. Besides, this thesis also analyzed the wave by sending the rectangular waveform and
Gaussian modulation waveform which followed the definition of Ultra wide band of Federal
Communication Commission (FCC). In this thesis experiment in two channels is simulation
channel and channel measurement for comparison the performance, that we can get this data for

design UWB receiver
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H,(f)= Ecﬁe'””‘”c (3.9)
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r(z)= If*(t)f(t+r)dr (3.42)
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— Maximum amplitude and average power optimizations
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----- Maximum bandwidth optimization
—— Maximum amplitude and average power optimizations
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—— Maximum amplitude and average power optimizations
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——Received waveform

- Transmitted waveform
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—— Corr. Received waveform

1.5 Transmitted waveform
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—— Corr. Received waveform

1.5 Transmitted waveform
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Abstract— This paper present the transmission gain of
UWB system based on the extended Friis’ transmission
formula. The template waveform is considered at the receiver
side to maximize the SNR for evaluation. An experimental
evaluation of the antenna transfer function needs the three
types of broadband antennas. The technique gives very
accurate results and is very useful for design and evaluation
of UWB impulse radio transmission systems, especially for
the evaluation of waveform distortion effects.

Keywords: UWB, link budget, transmission gain, Friis’
transmission formula

I. INTRODUCTION

The propagation channel is in line of sight (LOS),
Friis’ transmission formula cannot be directly applied
to the UWB radio as the bandwidth of the pulse is
extremely wide. Furthermore, simple comparison between
waveforms of transmitter and receiver is not significant
because of the distortion of the waveform caused by the
frequency response of the antenna.

In this paper, we discuss the free space link budget and
transmission gain evaluation scheme for UWB impulse
radio systems. This scheme is based on the Friis’ trans-
mission formula, adapted for UWB, in the sense that we
would like to derive the equivalent antenna gain for UWB
impulse radio systems. The transmission waveform and
the receiver template waveform are keys for the extension
of the Friis’ transmission formula to UWB transmission

signal.

II. THOERY

In this study, we focus on the link budget evaluation
for UWB impulse 1adio system in free space.

A. Extension of Friis’ Transmission Formula for UWB
transmission System

The Friis’ transmission formula [1] has been widely
used, and can be applied to the calculation of these LOS
channels.

B
Grisl) = Tl = GUIGNG), (O
where G, and Gy are Rx and Tx antenna gain,
%
Gi(f) = (m) 2

is the free space propagation gain (less than unity in
practice), A = — is the wavelength, c is the velocity of the

light, f is the operating frequency, and d is the separation
between transmitter and receiver antennas.

It is noted, however, that Eq. (1) is satisfied only at
some certain frequency, and is not directly applicable
to UWB systems. The Friis’ transmission formula shall
be extended to take into account the transmission signal
waveform and its distortion as well [2].

Input signal v;(¢) at the transmitter port is expressed as
the convolution of an impulse input and the pulse shaping
filter h;(t) as

vi(t) = Eid(t) * hi(t), (3)

where

[%ﬁm&=[mﬁUWM=L @

Friis’ formula is extended taking into account the trans-
mission waveform as

Heriiis(f) = Y% = HiHiH, - Hy,

©)

ECTI-CON 2007
The 2007 ECTI International Conference

757



Input
wavefomn

Lsotropic
Signal

signal

54

Receive
filter

| Detector ,]

Fig. 1. Block diagram of transmission system for the extension of Friis” transmission formula to treat UWB signal.

where
H, = Ha(eaa Pas f)
= eaHag(Ba, Pa, f)+95aHaw(6a: Pa, f)(ﬁ)
a = rort,

is a complex transfer function vector of the antenna
relative to the isotropic antenna,

A .
He= exp(—jkd), (M
is the free space transfer function where
2
= — 8
k= ®

is the propagation constant.

B. Correlation Receiver

Let us consider a correlation receiver shown in Fig. 1.
The output SNR is dependent on the choice of the tem-
plate waveform. The correlator output v,(7) is therefore
expressed as

ve(7) = -/;00 ve(t)hy (t — 7)dt, 9

where v(t) is the receiver input waveform which is
inverse Fourier transform, and hy(t) is the template
waveform. 7 corresponds to the timing of the template
waveform, and the optimum timing T, is chosen as

Te = arg max v (7). (10)
Hereafter hy,(t) is normalized as
oo
f |hw(8)[?dt = 2B, (n
—00

where B is the signal bandwidth, so that the output noise

power is constant as NoB, where —2—° is power spectral
density of AWGN.

Under the constraint of Eq. (11), hym(t) maximizes
o (7o) When hym(t) is a time-reversed and scaled version
of v (t), i.e.

V2B (7o — t)
1 lo()2dt.

where 7, is usually chosen so that hyn(t) = 0 for ¢t <0
to satisfy the causality. hwm(t) is called the optimum
template wavefoim hereafter. It is noted that the link
budget evaluation is identical to that in Ref. [5] when
hwm(t) is used as the receiver template.

ham(t) = (12)

C. Isotropic Correlation Receiver

It is obvious from Eq. (12) that the optimum template
waveform is not the simple time-reversed version of
the transmitter waveform, but the channel characteristics
including the antennas and the free space propagation.
Therefore, it is not always feasible to adapt the template
waveform to the angular-dependent antenna characteris-
tics, since the waveform shall be generated at the clock
rate of tens of gigahertz. Therefore, we consider a canon-
ical template waveform hyc(t). In this paper we have
chosen hy.(t) that is optimum for the isotropic and the
constant gain antennas, i.e.

V2Bupiso(To — t)

o [ oo0 [oriso(t)[2dt
where

- [ ¥ H() explanfidf  (14)

is the receiver input voltage for isotropic antenna in-
cluding. The difference between the optimum and the
isotropic templates indicates quantitatively the distortion
of the waveform.

[1I. UWB ANTENNA TRANSFER FUNCTION
MEASUREMENTS
A. UWB waveform Transmission

The effect of the waveform distortion is more obvious
when the bandwidth is wider. We considered the impulse

hoe(t) = (13)
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radio signal that fully covers the FCC band [4], ie.,
3.1 ~ 10.6 GHz. The center frequency and the bandwidth
were therefore set to be fo = 6.85 GHz and f, =
7.5 GHz, respectively. The transmit waveform assumed
in the simulation was a single ASK pulse with the carrier
frequency fo. To satisfy the bandwidth requirement of

fo, the pulse length was set to be —. Then the signal
b
was band-limited by a Nyquist roll-off filter with roll-

off factor @ = 0 (rectangular window) and passband
(fo - %;'3, fo+ 1;'3 . Figure 2 shows the transmit pulse

waveform. The transmission process of the pulse wave-
form is simulated based on the measured transfer function
of the antenna.

B. Experimental Setup and Measurement Model

The VNA was operated in the response measurement
mode, where Port-1 was the transmitter port (Tx) and
Port-2 was the receiver port (Rx), respectively. Biconical
antennas with the maximum diameter of 65.3 mm and the
length of 37 mm are used both as the standard antennas
and as AUT. The measurement was done in the anechoic
chamber. Both Tx and Rx antennas were fixed at the
height of 1.75 m and separated at a distance of 4 m.

Figure 3 shows the orientations of the Sy;, transfer
function measurement for Tx and Rx antennas. The Tx
antenna is fixed at pointing angle 0° and the Rx antenna

a5

Fig. 4. Biconical antenna structure.

Relative Gain (dBI)

— 0" Recelved Signal

-35 1 1 1 g uo"ggl—:
0 50 100 150 200 250 300 350
Angle (degree)
Fig. 5. Normalized UWB transmission gain for biconical-biconical
link.

is rotated from pointing angle 0° to 360° with each step
at 5°.

1V. EXPERIMENT RESULTS

In this section, standard broadband antennas and de-
ployable antennas are used in the measurement for the
link budget evaluation.

USA suggested the use of a biconical antenna, and
log-periodic antenna for the frequency ranges of 30 —
200 MHz, 200 — 960 MHz, and 0.96 — 18 GHz, respec-
tively, for the compliance test of UWB transmitters [6].
We chose these two kinds of antennas, operating in the
same frequency range.

1) Biconical Antenna: First, the same biconical anten-
nas were used at both Tx and Rx sides. Figure 5 shows
the normalized UWB transmission gain as a function of
antenna pointing angle in E-plane. Well-known 8-shaped
patterns were obtained. Two template waveforms were
used for comparison, and the difference was rather small.
The phase center of the biconical antenna is the feed point
and it has theoretically the frequency independent gain at
the broadside direction, and that is why the waveform
distortion effect is small compared with the isotropic
template.
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Fig. 7. Normalized UWB transmission gain for biconical-trapezoidal

link.

2) Trapezoidal Antenna: A trapezoidal antenna with
the L-shaped ground plane has been introduced by Duzdar
and Kompa [7] and was later modified by Eskelinen [3].
We have chosen this antenna just for the ease of the
fabrication The structure and dimensions of the antenna
is shown in Fig. 6. The element shape itself is similar
to that of a bow-tie antenna, but the L-shaped ground
plane is parallel to the trapezoidal element to achieve the
unidirectional characteristics.

Figure 7 shows the normalized UWB transmission gain
pattern for biconical-trapezoidal link in E-plane. Note that
0° and 270° are the top and the broadside of the antenna,
respectively. The peak is found at 320°. Therefore, the
peak is elevated from the broadside of the antenna toward
the top. The gain is relatively high, and the difference
between two templates is small. As Refs.[1] consider
the waveform transmission applications, the waveform
distortion seems to be small.

V. CONCLUSION

This presented the evaluation scheme for UWB trans-
mission gain, which includes the transmit waveform, the
antennas, free space propagation, and the receiver corre-

56

lator template. By using the definition, we have evaluated
two types of broadband antennas. The performance can
be evaluated only by the UWB transmission gain.
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This paper presents a method to evaluate the performance of template receiver used for UWB systems. We analyze the
performance of template receiver by considering many signal waveforms, such as Gaussian waveform [1, 2], the Modified
Hermite Pulse [3] ete. For simulation scheme, we pick one signal from several signals to be the transmit signal and pass it
through the channel created by simulation. Then, we can get the received waveform. After that the received waveform will be
brought to the template. The template that we design will change several signal waveforms to compare with received
waveform. Form examination of template, we can find the suitable waveform to be the template signal by comparing the

performance of BER and signal to noise ratio (SNR).

Keywords: UWB, BER, SNR.

1. INTRODUCTION

The Ultra Wideband (UWB) impulse radio
technology has an important for  wireless
communication because of its potentiality for
application to short-range wireless as computer device
(PDA, smartphone, laptop computer, etc.) for Wireless
Personal Area Network (WPAN) [4L.UWB has low
cost, low power, high data rate and high capacity. The
Federal Communication Commission (FCC) specified
UWB signal has frequency spectrum range at 3.1 GHz
to 10.6 GHz [5]. That has large bandwidth more over
other wireless communication.

In this paper we consider many pulse waveform
template signal that have been investigated the
performance for UWB receiver. Due to UWB system
use pulse for communication there for it wants to detect
pulse signal. The waveform transmit signal used in this
paper. We used Gaussian modulated waveform and
Hermit waveform for transmission. Which transmitted
waveform in this experiment used Pulse Position
Modulation (PPM)

In this section we propose technique for improve
signal at the receiver. The template receiver is matching
of received signal with signal template, When we know
time and shape of signal. By increase the received
energy, it can be detection. The convention template
receivers have a template generator for generated the
signal waveform. After that correlated with received
signal, but in this paper we use received signal instead
template generator. That important process is increase
the received energy. In this research we present
technique it difference from conventional template. By
we used received signal for template receiver correlate
with received signal. The performance will follow
change the template waveform. Then, we consider other

parameter such as delay time bit error rate (BER), signal
to noise ratio (SNR) [9] etc.

Tx-antenna d

Rx-antenna

LNA jd | || Detector

Input
_f\_ waveform
Template
waveform

Fig. 1 Block diagram of template receiver for UWB
system.

2. THEORY

The Friis’ Transmission Formula [6], [7] has been
widely used and can be applied calculation of these

LOS channels
’1 2
G, =|— 1
! (4m') M
Where
2 2
G;(——) GG, @
4md

Where d is distance and ¢ is the velocity. The free
space channel of UWB in this experiment used complex
transfer function channel. The transfer function channel
H; can be express as
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c .
H _ —j2afdic
(/) _—4ﬁ|f|de (3)

These papers we used transmission signal for UWB
radio communication by consider Gaussian signal, for
this experiment. That specified power spectrum density
of signal has constant. Then power spectrum density of
signal for UWB radio is given as

SR AT SO

where T is time per one bit, Vi is power spectrum
density of UWB transmission signal, which calculate
from Fourier transform in time domain v. that express
by

e]

v,(f)= [v@e*d @)

Amplitude
o

1 14 12 13 14
Time (ns)

Fig.2 The transmitted waveform of UWB.

a8 07 08 089 1.5

f)=4 sin@afr)  ©

Where 7, is usually chosen so that h, (t)=0
fort <0 to satisfy the causality. hwm(t) is called

optimum template waveform hereafter. It is noted that
the link budget evaluation is identical to that in [9] when

Poen (_t ) is used as the receiver template.

The transmit signal of UWB that use for template
signal. We consider ~Gaussian modulates  for
transmission and use eight Gaussian order correlated
with received signal.

The transmit signal as is amplitude shift This
experiment used simulation signal processing for these
operation. By generated signal many type for
transmission signal. Considered the transmission signal
that fully covers the FCC band [2] the center frequency
and bandwidth were set to be f; =6.85 GHz. and
fy=7.5GHz, respectively. The transmit  waveform
assumed in the simulation was pulse position
modulation. The parameter for simulation show as

59

table.1That specified operation through complex
transfer function channel for UWB. The result will be
show the performance each a template signal waveform.

The Hermit transmit waveform can be express as
Eq.7.

H” (Z) - _2n_;i4e—r3+2£zt—n—ld!, (7)

and

By ()= kge™ " ®)

Where n is number of order and the template
waveform of Gaussian that used in correlation it can
show that.

2.1 Template Receiver

Let us consider a correlation receiver show in Fig. 1
The output SNR is depend on the choice of the template
waveform. The waveform will difference form
convention receiver as Fig.1, that used template receiver
for generate waveform correlation with received signal.
In this paper we use received signal for template

waveform. The correlator output v, (7) is therefore

expressed as

L]

v (@)= [vh,l-2)dt ©)
Where. v, (f) is the receiver input waveform which is

inverse Fourier transform, and hw (t) is the template
waveform. T corresponds to the timing of the template

waveform and the optimum timing 7 is chose as
T, = argmaxy, (r) (10)
T

Hereafter A, (t) is normalized as

[|f, (¢} e = 2B, (1

-0

Where Bis the signal bandwidth, so that the output
noise power is constant as N, B, where -Fo is power

spectrum density of AWGN.
Under the constant of Eq.12, A, (¢)maximize

vo(ro) when hwm(t)a time-reverse is and scale

version of, v, (t) ie.
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Table 1: Parameter of simulation

PARAMETER
Frequency range 3.1GHz.-10.6 GHz.
Bit rate 110 Mbps
Modulation PPM
Gaussian order pulse 1-8
Channel AWGN

2.2. Simulation signal processing of template receiver
This experiment used simulation signal processing for
these operation. By generated signal two type for
transmission signal. Considered the transmission signal
that fully covers the FCC band [2] the center frequency
and bandwidth were set to be f;=6.85 GHz. and
fi=7.5GHz, respectively. The transmit waveform
assumed in the simulation was pulse position
modulation. The parameter for simulation show as
table.1That specified operation through complex
transfer function channel for UWB. The result
will be comparison two receiver is Gaussian waveform
receiver and Hermit waveform  receiver, for
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comparison performance each template signal

waveform.

3. SIMULATION RESULT AND DISCUSSION

The result of experiment shows as Fig. 4 and Fig. 5
is SNR Gain of Gaussian waveform first order. When
we used Gaussian waveform first order is template
receiver it can see that, SNR gain it closely with use
Hermit pulse and BER of Hermit waveform first order
its closely BER of Hermit waveform first order. It can
see that the SNR gain at BER = 107[8] we got the
result correlation receiver, that use Gaussian waveform
first order of -7.8750 and Hermit waveform first order
of -5.4250, respectively. Which was the result from
correlation, when comparison SNR gains and BER of
many Gaussian waveform and Hermit waveform. It can
see performance of template by using Gaussian
waveform better than template is using Hermit
waveform but Hermit waveform give as SNR higher
using Gaussian waveform

4, CONCLUSION
This paper present template waveform receiver for

UWB communication system. We focus on waveform
and template receiver, by analysis performance of our
design template receiver. We used many waveform for
indicate the performance. From simulation template
receiver its use Gaussian waveform and Hermit
waveform give as SNR gain and BER too closely. It
both waveforms should be implemented. In the future
we will consider in channel measurement.
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ABSTRACT

This paper a novel template receiver for ultra wideband
impulse radio. Which designed template waveform and
evaluated bit error rate and signal to noise ratio gain for
most performance of each a template waveform. By us-
ing many pulse gaussian waveform difference type. That
difference of template waveform is generated transmission
signal. The result from this experiment is template signal
correlated with received signal. The performance of each
a template receiver will indicate performance for design
appropriate template waveform for UWB receiver

1. INTRODUCTION

The Ultra Wideband (UWB) impulse radio technology
has an important for wireless communication because of its
potentiality for application to short-range wireless as a can-
didate for Wireless Personal Area Network (WPAN) [1].
UWRB has low cost, low power, high data rate and high ca-
pacity. The Federal Communication Commission (FCC)
specified UWB signal has frequency spectrum range at
3.1 GHz to 10.6 GHz [2]. That have large bandwidth more
over other wireless communication.

In this paper, we consider many pulse waveforms for
transmission signal that have been investigated for UWB
impulse radio. such as Gaussian monocycle[3], Gaussian
doublet and Gaussian third order. Which gaussian signal
waveform in experiment used for Pulse position Modula-
tion (PPM) scheme.

In this section, we propose technique for improve sig-
nal at the receiver side. By focus on conventional template
receiver. For correlation with received signal. The conven-
tional template receiver[4]-[5] will generated many pulse
signal waveform for correlation. That difference from this
paper is we use received signal instead generated signal
waveform. That important process for increase signal to
noise ratio, due to UWB system want to detect signal .
In this paper we present technique by use many wave-
form for signal processing by using many gaussian signal
for transmission signal, that was pulsc position modulation
and specified isotropic antenna type. Not only that, we still
used complex tranfer channel for UWB radio communica-
tion. The impact from distortion and attenuation in channel
UWB will be consider together.

Rx
Template generator

w(t)

r(t)
~ |

Figure 1. The conventional receiver structure in PPM-
UWB system

detect

2. THEORY
2.1. Free space transfer function

Friis’ Transmission Formula[6]. has been widely used
and can be applied calculation of these LOS channels[7]

Cz

16pi® f2d2 M

where d is distance and c is the velocity. The free space
channel of UWB in this experiment used complex transfer
function channel. The transfer function channel Hr can be
express as

Gy

—jerfd/c )

These paper we used transmission signal for UWB radio
communication by consider gaussian signal,for this exper-
iment. That specified power spectrum density of signal has
constant. Then power spectrum density of signal for UWB
radio is given as

Hi(f) = me

SU) = ZVAHP 3

where T}, is time per one bit, V; is power spectrum den-
sity of UWB transmission signal, which calculate from
Fourier transform in time domain v;. that express by

= [ " w(®)e It @)

oo
The transmission signal of UWB, that use for template
signal we consider three signal waveform, Gaussian mono
cycle, Gaussian doublet and Gaussian third order, for com-
parison performance each a template receiver. The first
Gaussian monocycle that express as equation
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Figure 2. The block diagram of template receiver for UWB system
Table 1. Simulation conditions parameters. =
Parameter Value ’
Frequency range 3.1 GHz to 10.6 GHz D.04¢
Bit rate 110 Mbp 003}
Modulation PPM sl
Gaussian order 1,23
Channel AWGN § 001}
Z o
E
< -0.01f
-0.02
-2t _ 2
v = K?—e (t/7) (5 -0.03}
where —oo < t < oo, K is constant value and 7 is pulse AL
bandwidth that show as Fig. 3 which K express as 0,05 == ; = .

(©)

where E is energy, later consider Gaussian doublet for
transmit signal.Gaussian doublet can be express that equa-
tion

- . 2
vn(f) =Ko (Tf-a—(tm )+ e-r) @

where 7 is pulse bandwidth and K3 is constant value
that show as Fig. 4 last signal we consider Gaussian third
order use for transmission signal by defined as

3
‘ng (t) = K3 (:—_E.e(—(f/f)z) s STtG_e(_(t/T)Z)) (8)

where 7 is pulse bandwidth and K3 is constant value
that show as Fig. 5

2.2. Correlation Receiver

Let us consider a correlation receiver shown in Fig. 2.
The output SNR is dependent on the choice of the tem-
plate waveform. that difference from conventional receiver
as Fig. 1, that used template generator for generated wave-
form wy, correlation with receive signal. but in this paper

time(s) %10

Figure 3. The transmission signal of Gaussian Monocycle

we use received signal for template waveform. The corre-
lator output v,(7) is therefore expressed as

gl = / " i, ©)

—00

where v;(t) is the receiver input waveform which is inverse
Fourier transform, and hy () is the template waveform. 7
corresponds to the timing of the template waveform, and
the optimum timing 7, is chosen as

Ty argm;—xxvo(r). (10)
Hereafter h,(t) is normalized as
oo
f |hw(t)[*dt = 2B, (11

where B is the signal bandwidth, so that the output noise

. No
power is constant as NoB, where —2‘1 is power spectral
density of AWGN.

Under the constraint of Eq. (11), hum(t) maximizes
o(To) When hym(t) is a time-reversed and scaled version
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Figure 4. The transmission signal waveform of Gaussian
doublet
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Figure 5. The transmission signal waveform of Gaussian
third order

of v (), i.e.
V2B (T, — 1)

ST J@)Pas

where 7, is usually chosen so that hym(t) = 0 fort < 0
to satisfy the causality. hwm(t) is called the optimum tem-
plate waveform hereafter. It is noted that the link budget
evaluation is identical to that in [8] when hym () is used as
the receiver template.

hwm(t) = (12)

2.3. Simulation signal processing of template receiver

This experiment uscd simulation signal processing for
these operation. By generated signal many type for trans-
mission signal. That considered the transmission signal
that fully covers the FCC band [2] the center frequency and
bandwidth were set to be fo=6.85 GHz. and f,=7.5GHz,

65

respectively. The transmit waveform assumed in the sim-
ulation was pulse position modulation. The parameter for
simulation show as table.1That specified operation through
complex transfer function channel for UWB. The result
will be comparison two receiver is match filter receiver
and correlation receiver, for comparison performance each
template signal waveform.

3. ANALYSIS PERFORMANCE OF TEMPLATE
RECEIVER

The performance of template receiver we observe at
the SNR gain and BER that indicate performance of tem-
plate receiver. The frequency transfer function of correla-
tion receiver have gain giving to noise power constant, so
SNR gain of correlation receiver can be defined as average
power of receiver to average power of received signal ratio.
SNR gain of correlation receiver G, can calculate as

2 vl (t)dt
[2, vd(t)dt

which we knows SNR gain can be find relative between
SNR gain at input and output of receiver
The BER can considered from correlation coefficient be-
tween received signal with template waveform. The cor-
relation coefficient of correlation coefficient of template
waveform C; show as

Ge = (13)

GC = ma’ﬂ:lrvrhc (T)l (]4)
Vmaz|ry (1) - maz|rac(7)]
where 7, is cross correlation f(t) with g(¢) and 7y is
auto correlation of f(t) can be defined as

rig(r) = f T pe@et+nd (15

nir) = [ T @6+ 7)de (16)

The BER of correlation receiver for AWGN channel,
that have modulation scheme was B, and B, show as

Bu=0 ( &fci‘zsm) an
Ba=@Q ( Qﬁﬂsm) (1)

4. SIMULATION RESULT AND DISCUSSION

The Fig. 6 show the result from some experiment. That
using signal template waveform. That received signal for
indicated performance, is received signal from template re-
ceiver correlation with received signal. That in the Fig. 6
comparison three signal waveform is Gaussian monocy-
cle waveform, Gaussian doublet waveform and Gaussian
third order waveform for template receiver. It can seen
that the SNR at the 10~3, we got the result correlation re-
ceiver, that used Gaussian monocycle waveform of —1.13

The 2007 International Conference on Information Communication Technology



| = Raceiverd Signal
=—@— 2rd Derivative gaussian|
~agress 3rd Derivative gaussian

s s s . L L
-10 -8 -6 -4 -2 2 4 6 2] 10

0
SNR(dB)

Figure 6. Performance of template receiver of UWB

dB, for Gaussian doublet waveform of 3.78 dB, and at the
used Gaussian third order waveform of 7.82 dB, respec-
tively. Which was the result from correlation receiver by
used Gaussian monocycle, when compared SNR and BER
with Gaussian doublet and Gaussian third order is result
that use Gaussian monocycle signal that has SNR better
than Gaussian doublet and Gaussian third order signal.

5. CONCLUSION

This paper presented template waveform receiver for
UWRB radio communication. We use several type of signal
waveform to evaluate The performance of our receiver tem-
plate and find the signal corresponding with this template.
From the result indicates that the Gaussian monocycle sig-
nal used in the experiment is give more value in BER.
However, it is better than other types that is Gaussian dou-
blet signal and Gaussian third order. Therefore in order to
take the best performance from our template, the Gaussian
monocycle signal should be implement. In the future we
will additive consider use difference type, for compari-
son performance the template receiver with gaussian signal
waveform transmission. that find the best signal waveform
for use UWB communication.
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