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Abstract

In this project, Matched Filter is studied at the receiver with unipolar transmission.
The process of Matched Filter gives the maximum value of Signal to Noise Ratio (SNR).
The analysis is based on the Bit Error Rate (BER), which is conducted by simulating
communication systems with the Matched Filter at the receiver by unipolar transmission.
Additive White Gaussian Noise (AWGN) is added to the channel. This project is based on the

development of a MATLAB program to create a model of the system.

From the analysis, it is found that two factors affect the performance of the system with
Matched filter that is, the sampling point and the threshold. From the simulation, the optimum
value of threshold is 0.5 and the optimum sampling point is at the end of each receive bit, BER

from these values is identical to the BER theoretically
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DATA Signal with Gaussian Noise in Time Domain
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4.6 93 INEHUsZaNS MNP Matched Filter

NARanM IR lideR 4.5 sxwulunisfivsTiaseunus aouonian

i
BER (Bit Error Rate) 4895211 2£ADINTTRT A WH U Sampling point U8 7
PR o 2 ; .
Threshold 38 11Ua Sampling point 14gndial3 4 gafefi7, £ - 1,7 -2 uag £ - 3 uaze

é 1 ~ 1 ar
Threshold f1® 0.3, 04, 0.5 0.6, 0.7 Unz 0.8 #a92'14A1 BER (Bit Error Rate) UA1A4

A1519N 4.1 — 4.4

4 ' ~ ’ A
M13149% 4.1 A1 BER # Threshold #11494) 1O Sampling point an A

E/N, Threshold

(dB) 0.3 0.4 0.5 0.6 0.7 0.8
0 0.1777201 | 0.1635761 | 0.1587358 | 0.1635278 | 0.1774967 | 0.1997172
1 0.1545454 | 0.1371339 | 0.1310822 | 0.1369796 | 0.1543446 | 0.1816984
2 0.1322931 | 0.1115251 | 0.1042772 | 0.1115151 | 0.1323379 | 0.1648297
3 0.1112723 | 0.0872126 | 0.0790192 | 0.0873105 | 0.1113445 | 0.1490028
4 0.0921980 | 0.0656862 | 0.0567849 | 0.0657621 | 0.0922854 | 0.1345749
5 0.0747342 | 0.0470046 | 0.0377855 | 0.0470825 | 0.0748410 | 0.1204245
6 0.0593660 | 0.0320063 | 0.0231801 | 0.0319206 | 0.0593180 | 0.1065918
7 0.0451967 | 0.0201149 | 0.0126813 | 0.0202403 | 0.0453772 | 0.0928022
8 0.0331188 | 0.0118275 | 0.0060939 | 0.0119382 | 0.0332635 | 0.0789553
) 0.0227798 | 0.0062964 | 0.0024659 | 0.0062747 | 0.0228847 | 0.0650207
10 | 0.0145086 | 0.0029253 | 0.0008049 | 0.0029450 | 0.0145535 | 0.0516517
11 | 0.00834926 | 0.00115023 | 0.00019795 | 0.00115286 | 0.00840136 | 0.03913227
12| 0.00425779 | 0.00036771 | 0.00003454 | 0.00037340 | 0.00428746 | 0.02796654
13 | 0.00185861 | 0.00009131 | 0.00000457 | 0.00009159 | 0.00186843 | 0.01861011
14 | 0.00067107 | 0.00001583 | 0.00000025 | 0.00001544 | 0.00067759 | 0.01134217
15 | 0.00019013 | 0.00000167 | 0.00000000 | 0.00000196 | 0.00019128 | 0.00619584




A15147 4.2 A1 BER 7 Threshold 131'1\3“] o Sampling point ﬁﬂfs -1

38

E/N, Threshold

(dB) 0.3 0.4 0.5 0.6 0.7 0.8
0 | 0.1759457 | 0.1625135 | 0.1589891 | 0.1656657 | 0.1819814 | 0.2066607
1 | 01521841 | 0.1353805 | 0.1309707 | 0.1393735 | 0.1595674 | 0.1897701
2 | 0.1296199 | 0.1097244 | 0.1045385 | 0.1145276 | 0.1387571 | 0.1748579
3 | 0.1083634 | 0.0853414 | 0.0793329 | 0.0908086 | 0.1188672 | 0.1607769
4 | 0.0890624 | 0.0636319 | 0.0570176 | 0.0695995 | 0.1005463 | 0.1476139
5 | 0.0712698 | 0.0447719 | 0.0380930 | 0.0511141 | 0.0837848 | 0.1350172
6 | 0.0557276 | 0.0296931 | 0.0233563 | 0.0357639 | 0.0682549 | 0.1221347
7 | 0.0419598 | 0.0183098 | 0.0129204 | 0.0236915 | 0.0540790 | 0.1091692
8 | 0.0301981 | 0.0104072 | 0.0062339 | 0.0145572 | 0.0411748 | 0.0956380
9 | 0.0203855 | 0.0052909 | 0.0025449 | 0.0081607 | 0.0296455 | 0.0816184
10 | 0.0125940 | 0.0023248 | 0.00084959 | 0.00408688 | 0.01994166 | 0.0678518
11 | 0.00703313 | 0.00086518 | 0.00021647 | 0.00176465 | 0.01233397 | 0.05425198
12 | 0.00344569 | 0.00025653 | 0.00004105 | 0.00062434 | 0.00687481 | 0.04154081
13 | 0.00142589 | 0.00005622 | 0.00000507 | 0.00017471 | 0.00335663 | 0.03008629
14 | 0.00048496 | 0.00000903 | 0.00000029 | 0.00003575 | 0.0013811 | 0.02033048
15 | 0.00012483 | 0.0000008 { 0.0000000 | 0.00000491 | 0.0004650 | 0.01261818




M13197 4.3 A1 BER #1 Threshold #1199 (/0 Sampling point Ap £, —2

39

E/N, Threshold

(dB) 0.3 0.4 0.5 0.6 0.7 0.8
0 | 0.1742507 | 0.1613538 | 0.1592982 | 0.1680919 | 0.1869552 | 0.2141977
1 | 0.1502005 | 0.1343109 | 0.1317255 | 0.1425700 | 0.1659995 | 0.1994741
2 | 01268542 | 0.1079242 | 0.1048855 | 0.1179844 | 0.1460088 | 0.1858838
3 | 0.1053195 | 0.0833927 | 0.0798467 | 0.0950439 | 0.1272853 | 0.1736304
4 | 00855198 | 0.0614926 | 0.0577308 | 0.0743555 | 0.1101542 | 0.1623560
5 | 0.0678602 | 0.0427303 | 0.0388280 | 0.0550404 | 0.0939386 | 0.1510950
6 | 0.0520832 | 0.0278082 | 0.0240523 | 0.0404821 | 0.0789189 | 0.1398299
7 | 0.0386621 | 0.0167200 | 0.0135365 | 0.0279808 | 0.0645473 | 0.1279818
8 | 0.0272339 | 0.0090735 | 0.0066786 | 0.0181395 | 0.0511017 | 0.1154289
9 | 0.0178441 | 0.0043686 | 0.0028304 | 0.0107578 | 0.0384485 | 0.1022534
10 | 0.0107980 | 0.00183808 | 0.0010045 | 0.0057882 | 0.0274409 | 0.0886236
11 | 0.00582005 | 0.00063425 | 0.00027759 | 0.00269936 | 0.01815999 | 0.07466447
12 | 0.00273415 | 0.00017526 | 0.00005883 | 0.00105639 | 0.01101499 | 0.06091622
13 | 0.00107097 | 0.00003491 | 0.00000845 | 0.00033459 | 0.00598424 | 0.04769017
14 | 0.00033651 | 0.00000483 | 0.00000088 | 0.00007997 | 0.00281981 | 0.03551034
15 | 0.00008265 | 0.00000043 | 0.00000003 | 0.00001309 | 0.00111846 | 0.02492223
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E/N, Threshold

(dB) 0.3 0.4 0.5 0.6 0.7 0.8

0 | 0.1723818 | 0.1604393 | 0.1600309 | 0.1711929 | 0.1928481 | 0.2231014
1 | 01477422 | 0.1330193 | 0.1325477 | 0.1463700 | 0.1729913 | 0.2097837
2 | 01243038 | 0.1066974 | 0.1061020 | 0.1227017 | 0.1545718 | 0.1984072
3 | 01023452 | 0.0819922 | 0.0813286 | 0.1003884 | 0.1375356 | 0.1884649
4 | 0.0820219 | 0.0597335 | 0.0591253 | 0.0801944 | 0.1215471 | 0.1790821
5 | 00642105 | 0.0409767 | 0.0403149 | 0.0620497 | 0.1060979 | 0.1694932
6 | 0.0486291 | 0.0262129 | 0.0255829 | 0.0466847 | 0.0917000 | 0.1602379
7 | 0.0352867 | 0.0151851 | 0.0146608 | 0.0334821 | 0.0773181 | 0.1500429
8 | 0.0244109 | 0.0080093 | 0.0075836 | 0.0228076 | 0.0636185 | 0.1393292
9 | 0.0155650 | 0.0036167 | 0.0033829 | 0.0143395 | 0.0499826 | 0.1273505
10 | 0.00911902 | 0.00142844 | 0.00129776 | 0.00822679 | 0.03767983 | 0.11473879
11 | 0.00473564 | 0.00046084 | 0.00040275 | 0.00417801 | 0.02673221 | 0.10149211
12 | 0.0021171 | 0.00011563 | 0.00009634 | 0.00181814 | 0.01761617 | 0.08777740
13 | 0.00078653 | 0.00002148 | 0.00001604 | 0.00065269 | 0.01060801 | 0.07395511
14 | 0,00023117 | 0.00000265 | 0.00000187 | 0.00018032 | 0.00569326 | 0.06014679
15 | 0.00004904 | 0.00000016 | 0.00000011 | 0.00003743 | 0.00266095 | 0.04698772
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