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ABSTRACT

Changes in biosystems production responses of observed sequences may be masked
by noisy system which are due to biological fluctuation and errors arising in the collec-
tion, measurement, and data processing. Some of these changes are related to biologi-
cal events of direct interest and importance for the breeder, which may need immediate
managerial intervention. Therefore, it is of prime irﬁportance to distinguish among vari-
ous forms of changes. A recursive algorithm: the Kalman filter, for making short-term
predictions, was written in BASIC and applied to feed consumption data of a commer-
cial laying hen flock. The results show that trends such as steady-state, slope changes
and transient responses as differentiated from normal data variation allows the manager
to make appropriate management adjustment for the flock. This method was found to
be efficient in monitoring abnormalities of biosystems.
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10 REM KALMAN FILTER

20 SCREEN 0:WIDTH 132

30 LPRINT CHR$(9)

40 INPUT "THRESHOLD FOR THE MAGNITUDE OF THE RESIDUAL (RM)",RM
50 INPUT "THRESHOLD FOR LINEAR DEVIATION (ARM)",ARM
60 INPUT "ERROR COVARIANCE (PK)",PK

70 INPUT "PREDICTED VALUE FOR THE NEXT OBSERVATION (XK)"; XK
80 INPUT "VARIANCE OF THE PLANT NOISE (Q)",Q

90 INPUT "VARIANCE OF MEASURMENT NOISE (R)",R

100 K=0;SRM=0

110 LPRINT "K","CUR OBS","PRED OBS","RESID","SRM","PK","WRN MAG","WRN SLP"
120 INPUT "CURRENT OBSERVATION OR TO END TYPE 999",ZK
130 IF ZK=999 THEN END

140 A$="":B$=""

150 KK=PK/(PK+R):REM KALMAN GAIN

160 DEF FNA(KK)=INT(KK*10000+.5)/10000:KK=FNA(KK)

170 RK=ZK-XK:REM RESIDUAL

180 DEF FNB(RK)=INT(RK*10000+.5)/10000:RK=FNB(RK)

190 IF ABS(RK)>RM THEN A$="+"

200 IF K>=3 THEN GOTO 290

210 LPRINT K,ZK,XK,RK,SRM,PK ,A$,B$

220 A$=""B$=""

230 XK=XK+KK*RK

240 DEF FNC(XK)=INT(XK*10000+.5)/10000:XK=FNC(XK)

250 PK=(1-KK)*PK+Q :REM ERROR COVARIANCE UPDATE

260 DEF FND(PK)=INT(PK *10000+.5)/ 10000:PK=FND(PK)

270 K=K+1

280 GOTO 120

290 SRM=SRM+RK :REM SUM OF RESIDUALS

300 IF ABS(SRM)<ABS(ARM) THEN GOTO 210

310 B$="**":SRM=0

320 GOTO 210

OK.
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ol BRERLIEBIN > RPTRBEAE BN S NE R SRR b

K CUR OBS  PRED OBS  RESID SRM  PK  WRN MAGS WRN  SLPe
0 9.14 9.51 -.376 0 .1

1 9.8 9.36 .444 0 .86

2 9.49 9.73 -.242 0 .93

3 9.97 9.53 .443 44 .93

4 9.59 9.90 -.319 12 .93

5 10.12 9.63 .487 61 .93

6 10.58 10.05 .533 1.14 .93

7 9.87 10.51 -.638 51 .93

8 10.12 9.96 .164 .67 .93

9 10.75 10.10 .645 1.32 .93

10 10.51 10.65 -.148 1.17 .93

11 9.35 10.53 -1.181 -.014 .93

12 8.61 9.51 -.899 -.913 .93

13 8.46 8.74 -2.83.  -1.197 .93

14 8.21 8.49 -.290  -1.487 .93

15 7.66 8.25 -.591 0 .93 *(Slope)
16 6.40 7.74  -1.344  -1.344 .93 *(Step)
17 6.30 6.59 -.292 0 .93 ;
18 6.40 6.34 .058 .058 .93 ++(Slope)
19  6.50 6.39 .108 .167 .93 *(Trans.)

20 6.41 6.48 -.075 .092 .93 *+(Slope)

aK-observation, CUR OBS=current observation, PRED OBS=predicted observation, RESID=residual,
SRM=residual sum, PK=error covariance,WRN MAG=magnitude warning, WRN SLP=slope warning.
binitial value are : RM=0.788, ARM=1.57, PK=0.11, Q=0.8, R=0.155, XK=9.512
CTrans.=transient, Slope=slope change, Step=step change.
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