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Process neural networksand itsapplications in
time-varying infor mation processing

HE Xin-gui ,XU Shao-hua
(National L aboratory on Machine Perception ,Peking University , Bdjing 100871 ,China)

Abgtract :Aimed at the problems of the time varying information procesing and the dynamic sysem modding, two
kinds of process neurd network modd s induding the rationa formula process neura networks and the process neura
networks with time varying inputs and outputsfunction ,were built in this pgper. In the process neura networks with
time varying inputs and outputs function, the time accumulation operator of process neuron was adopted as the inte-
gra to time or other a gebra operations, its gpace time aggregation mechani sm and indtation could synchronoudy re-
flect the gpace aggregation and stage time accumulation effect of exterior timevarying input sgnds to the output re-
sults, s asto complete the conplex mgpping relationship between the inputs and outputs of norrlinear sysem. Inthe
rationd formula process neura networks, its basc information procesing unit was made up of two process neurons
which gppear dudly ,and logcaly dvided into numerator and denominator , then output efter rational formula comhbi-
ning, it can dfectivdy advance the flexile gpproximation of process neurd networks to the process functions which
have dngular values and the fadlity of reaction nearby the dngular value point. The characterigtics of these two kinds
of process neura networks modd s were anayzed in this paper , the concrete learning a gorithms were given , the efec-
tiveness of these two kinds of network modes in time varying information processng was proved by the cases of the
process Smulation and fault diagnods of rotating machinery in the oil filed exploitation.
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Fig 2 Process neuron with time-varying inputs outputs

2,

v = fg;zwija)xiam 8(0). (3

0 (1)
(3)
t,
max min,S— T— ;
[0.t]
(3)
t
113
2
: 2 ;
3

Fg 3 Rational formula process neuron
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Fig 4 Process neura networks
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Fig 6 Rationa formula PNN
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Table 1 The experimental record of a core sample

! %
/h | PV I MPa
1 05 0 15 0. 015 19. 75( )
2 10 0. 30 0. 035 2630
3 15 0. 45 0. 065 30. 61
4 20 0. 86 0. 115 36. 00
5 25 120 0. 065 37. 88
6 30 186 0. 030 37. 88
37. 88( ,
7 35 193 0. 015 |
8 40 199 0. 055 38 42
9 45 2 06 0. 090 41 02
10 50 212 0. 140 45 77
11 55 2 16 0. 185 48 91
52 77( ,
12 60 225 0. 230
)
13 65 2 36 0. 165 57. 25
14 7.0 2 43 0. 095 57. 79
15 7.5 2 50 0. 035 57. 88
16 80 2 57 0. 025 57. 88
57. 88 (
17 85 2 63 0. 025 )
1 8
9 11 Wal sh
. 11 0. 05
Wal sh o4 16
2-8-1, 2 ,8
,1
0. 50, f,g Sgmoid
, 3000, 0 01.
1326 . 3



318, 156,
3 87 %,
2
, 1
W\ /1
1
4
7
10 _ 10
0 05 i 0 05 i
t/s t’s
(@) (it B (WENGE A
<10 < 10
= o.shNV\W = O.SM\/‘W\/\/
[0 05 P! 0 03 i
178 tes
(c) fh Ll (d) BEHAE B
7 4
Fig 7 Four kinds of typica curves of rotating
mechanical movement
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