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A Suboptimum Quantizer for Detection of
Signals in Additive Noise
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ABSTRACT Locally optimum detectors are useful for detection of signals with small strength. but it is often
difficult to implement the exact form of the locally optimum nonlinearitv, In this paper, a suboptimum quantizer
detection system in which the locally optimum nonlineanity is replaced by a unitorm quantizer and a coder is proposed.
The proposed system does not require iteration to obtain the quantizer parameters and is casdy implementable.
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(o*=1), (a) m=2, (b) m=4, (¢) m=38, (d) m=I6.

P 1.5 1.75 2 2.25 2.5

A 0.6784 0.8452 0.9815 1.0921 1.1815

Y1 0.6273 0.5170 0.4527 0.4114 0.3829

Y2 1.3412 1.4123 1.5103 1.6247 1.7496
(a)
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p 1.5 1.75 2 2.25 2.5
a 0.4126 0.5024 0.5645 0.6036 0.6262
Yy 0.5009 0.3637 0.2748 0.2103 0.1609
2 0.9255 0.8658 0.8246 0.7833 0.7367
¥3 1.2015 1.2758 1.3746 1.4715 1.5342
Vi 1.5885 1.8239 2.1046 2.4059 2.7113
L
b
P 1.5 1.75 2 2.25 2%
A 0.2486 0.2937 0.3198 0.3322 0.3369
1 0.3933 0.2470 0.1585 0.1016 0.0646
Y1 0.7226 0.5854 0.4756 0.3806 0.2998
s 0.9368 0.8614 0.7927 0.7173 0.6379
Ya 1.1100 1.1100 1.1098 1.0903 1.0520
¥s 1.2596 1.3410 1.4269 1.4910 1.5296
e 1.3932 1.5595 1.7440 1.9146 2.0627
¥a 1.5150 1.7682 2.0612 2.3578 2.6459
g 1.7847 2.1549 2.5856 3.0414 3.5120
(o)

p 1.5 1.75 2 2.25 25
A 0.1474 0.1689 0.1789 0.1815 0.1816
¥y 0.3044 0.1641 0.0892 0.0479 0.0256
¥a 0.5579 0.3883 0.2676 0.1800 0.1191
¥s 0.7229 0.5711 0.4461 0.3394 0.2540
ya 0.8563 0.7357 0.6245 0.5163 0.4915
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Ys 09714 0.8886' 0.8029 0.7064 0.6107
Ys 1.0743 1.0332 0.9813 0.9075 0.8245
¥ 1.1681 1.1713 1.1598 1.1179 1.0587
Yg 1.2549 1.3041 1.3382 1.3366 1.3116
Y 1.3361 1.4325 1.5166 1.5628 1.5819
Y10 1.4126 1.5573 1.6950 1.7956 1.8685
Y1 1.4852 1.6788 1.8735 2.0347 2.1705
Y12 1.5545 1.7975 2.0519 2.2795 2.4872
Y13 1.6207 1.9136 2.2303 2.5297 2.8179
¥is 1.6845 2.0274 2.4087 2.7848 31020
Y1s 1.7459 2.1392 2.5872 3.0447 3.5189
Y16 1.9526 2.4347 2.9882 3.5645 4.1795
(d)
a3 Inform. Theory, vol. IT-31, pp. 835-838, Nov. 1985.
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