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Abstract: A calculation method of analog-to-digital converter resolution based on the the average rule of infor-

mation entropy was proposed according to the uncertainty of acquisition in the data acquisition and processing

system of measurement instruments. The average rule of information entropy was demonstrated by the law of

large numbers in probability theory, and the relationship between signal noise rate of analog-to-digital convert-

er and analog-to-digital converter digit was analyzed. The higher signal noise rate of analog-to-digital convert-

er, the higher the resolution of analog-to-digital converter and the more the information acquired. There was

corresponding calculation relationship between them and the corresponding information entropy. The experiment

proved the rationality of the method.
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Fig.2 The relationship diagram of analog-to-digital
converter digit, the signal noise rate

and measurement information

ML 2 AT AT AR R 40 7 v A IR
{5 SRR A 10 20 R B A R EE
ARF (MR ECBOR, HL T AR R i A (2 4
B2, AR HC I A SR s I R
TRl ELEEBG R I, A R AL 08 o OB S e ik
BB REPRUEAR I 5 B2 2.

ARSCRLRAICE oy HE Al 4 S5 000 2 £ 6
WA 3 0) 5F A T 2% DU oA R A 0 3
WA R RGP BB e fn E 0 BRI
MBI R AR AT LA ), a8 F R 0 B i sy
Xt RN FR) 3 B g, AR {5 e 2. 3l
TEASSCR B335 3 T DA T iR R B S
?ﬁﬁf AR IR FE A Bt A T e PRI A, 1

& ERME BRI G T, X S2 bR T
?Fazuﬁﬁﬁ%"é?f%

SEHk:

[1] RODRIGUEZ-NAVARRO D, LAZARO-GALILEA
J L,BRAVO-MUNOZ I, et al. Analysis and cal-
ibration of sources of electronic error in PSD
sensor response [ J ]. Sensors, 2016, 16 (5):
619.

[2] CHEN C H, HE T, ZHANG Y, et al. Incre-
mental analog-to-digital converters for high-res-
olution energy-efficient sensor interfaces [ J].
[EEE Journal on Emerging and Selected Topics
in Circuits and Systems, 2015,5(4) ;:612.

[3] KIERANS A S, BENNETT G L., MUSSI T C,
et al. Characterization of malignancy of adnexal
lesions using ADC entropy: Comparison with
mean ADC and qualitative DWI assessment
[J]. Journal of Magnetic Resonance Imaging,
2013,37(1) ;164.

(4] HUGHES M S. Analysis Of digitized waveforms
using Shannon Entropy [ J ]. Journal of the
Acoustical Society of America, 1993,93 (2):
892.

[5] HUGHES M S, MCCARTHY ] E, BRUIL-
LARD P J, et al. Entropy vs. energy waveform
processing: A comparison based on the heat
equation[ J]. Entropy,2015,17(6) :3518.

(F#% 74 W)



.74 -

251 2016 4£9 A 4531 % 45 W

[12]

[13]

[15]

[16]

E,1996,54(1) :406.

KOPONEN A ,KATAJA M, TIMONEN J. Perme-
ability and effective porosity of porous media
[J]. Physical Review E,1997,56(3) : 3319.
Westhuizen J, Du Plessis ] P. Quantification of
unidirectional fiber bed permeability [ J]. Jour-
nal of Composite Materials, 1994 ,28(7) :619.
YU B M,LIJ H. A geometry model for tortuosity
of flow path in porous media[ J]. Chinese Phys-
ics Letters,2004,21(8) ; 1569.

WU M J,YU B M,ZHANG B, et al. A geometry
model for tortuosity of streamtubes in porous
media with spherical particles [ J ]. Chinese
Physics Letters,2005,22(6) ; 1464.

YUN M, YU B,XU P,et al. Geometrical models
for tortuosity of streamlines in three-dimensional
porous media [ J ]. The Canadian Journal of

Chemical Engineering,2006,84(3) : 301.

[17]

[18]

[19]

[20]

[22]

KOU J L, TANG X M,ZHANG H Y, et al.

Tortuosity for streamlines in porous media[ J].

Chinese Physics B,2012,21(4) . 364.

IR 2 I e o b 2 R
R LJ]. 7% & ,2003(3) : 333.

BRACE, iEAE. X T o BEBH ZIAN TR
RAFF R[] TR A FH],1999(5)
608.

LI J H,YU B M. Tortuosity of flow paths through
a Sierpinski Carpet [ J]. Chinese Physics Let-
ters,2011,28(3) ;1.

DULLIEN F. Porous media: fluid transport and
pore structure[ M ]. New York : Academic Press,
1979.

MANDELBROT B B. The fractal geometry of
nature[ M ]. New York:W H Freeman and Com-
pany,1982.

(L% 62 71)

(6]

SCHMID H, SIGEL S, PASTRE M, et al. An
internally non-linear ADC for a Sigma Delta
accelerometer loop [ C ] // Proceedings of 2010
IEEE International Symposium on Circuits and
Systems , Piscataway : IEEE ,2010:2155.

ITEE, AR, NFF RN EM[M].
Je o A2 Wl R ,2007.

COVER T M, THOMAS J A. Elements of infor-
mation theory [ M ]. New York: Wiley-Inter-
science, 1991.

BREIMAN L. The individual ergodic theorems of

[11]

[12]

[13]

information theory [ J]. Ann Math Stat, 1957,
28 :809.

MOY S C. Generalization of Shannon-McMillan
theorem [ J ]. Pacific Journal of Mathematics,
1961(11) .705.

KIEFFER J C. A simple proof of the Moy-Perez
generalization of the Shannon-McMillan theorem
[ J]. Pacific ] Math, 1974 ,51:203.

OREY S. On the Shannon-Perez-Moy theorem
[J]. Contemp Math,1985,41.319.

IMER ARBAMEARENEKIM]. LT H
EHH WA ,2006.



