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ABSTRACT

This paper reports that the Lambert W function applies to a non-iterative design of minimum mean
square-error scalar quantizers for a Laplacian source. Specifically, it considers a non-iterative design algorithm for
optimum quantizers for a Laplacian source; it finds that the solution of the recursive nonlinear equation in the
non-iterative design is elegantly expressed in term of the principal branch of the Lambert W function in a closed
form; and it proves that the non-iterative algorithm applies only to exponential or Laplacian sources. The
contribution of the paper is in the reduction of the time needed for the design and the increased accuracy in
resulting quantization points and thresholds, because the algorithm is non-iterative and the Lambert W function
can be evaluated as accurately as desired. Also, numerical results show how optimal quantization distortion
converges monotonically to the Panter-Dite constant and help derive an approximation formula for the key

parameters of optimum quantizers.
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Wi AA] xS AR 9 AR F8
W 2k 4 & 4 Q)

B 3. Fadgsl 24P

25,

' /,l
|

5

O3 4. Fadse AP

AL Nitadoriel] 2J3}e] A5 EEch o]
=] 7|, o] AN wAlY S
Folopshs WAl WMHE W 55 ARl <
2719 AdAZ} 7Fs3F 218 BQl Holk UHE W
e Wi 1Y AYEE 9=F AR &
Q7| wEell, o] Al AREsle] AdABIA Jxpr]e
e = 4 gk o] =F2, Nitadorio
HkEA AdAe] A|e7ta SEUEre] EAE
sl e n g Aengie) elEels FEUR
5 AL o2 FEUEIS deids 24
=7 gevhe A FHsisich

N 38 T KN 24 KN o] o3 te = FHA Zal s okxzlr|e =
2| 0.00000000000000 -0.45052037294615 %7‘;% i"-;ﬁf‘:—jrﬂi;l ij"a}i A}j‘;;_l; ;u]:
4| 1.12686252093771 0.98505155410770 ’
8|  237958003705732 2.42062348116154 F71e A SR Ml obF 2 A e
16|  3.72396502364395 3.85619540821539 S, N=65,536%] 7Sl A 9FE Zql o
32| 5.12587302714278 5.29176733526924 215 AAE = sk =4, AAE HA <]
64|  6.56044972900325 6.72733926232309 o] FoMSE wAsl A9 F8 e 24K

128 | 8.01250910028891 8.16291118937694 £ & F gk o] AR A B9, AP

256 | 9.47362265931539 9.59848311643079 Bolx|9] Aol E8o] & 4 9JS Zolrh

512 | 10.93934507739470 11.03405504348460

1024 | 12.40739283323670 12.46962697053840 CEN|

2048 | 13.87660854498770 13.90519889759230

4096 15.34640955868830 15.34077082464610 Matlab@ °I2% P71 (Y . JAY) AP ==a=)

8192 |  16.81650354265320 16.77634275170000 y e Amgloy Spo N op4 A3,

16384 | 18.28674390078330 18.21191467875380 % 02 Z40% oz fojol =% AL . b 39,

32768 | 19.75705619625240 19.64748660580770

65536 | 21.22739478089340 21.08305853286150 clear:

N=16;
V. a 2 for m=1:N
ntp=2"m;
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for i=npoints:-1:2 § F1 3T 27
tmp=-(sqrt(2)*dl(i)+1);

dl(i-1)=sqrt(2)/2+lambertw(tmp*exp(tmp))/sqrt(2);
end
du(npoints)=Inf; % N F A 27 W

for i=1:(npoints-1)
du(i)=dl(i+1);
end
d=dl+du;
x(1)=0 ; § P I T
y(D)=di(1);

3 373 =7 3

for i=2:npoints
x(i)=sum(d(1:i-1));
y(@i)=dl(1)+2*sum(d1(2:1));
end
result=[];
result= [x ; yI’

end
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