A F 3
BRS04 for Tk AEA LB B AL R

AR UERBEEEMAPIEY 04 L1 ER R 2y - o B RS Ak
EF R Fe 2857 LA BPIE SR By B RmP e r e A k
ARPFNF ERSN T 2P Mg RE A - REEEY D LA L LA 2 4
FEedmTatd »d i FeySedm LIk > 24 k- ki
S TR ERE > PR FIRERR N A AP AT EF O BREY
Boo# BRVARG Bk rdZinst iy > M3 iR F B ~BOD(2 # T ¥ £)% R0 F
mER  RRMKTF AL G AL RGP BFRORERY 57
wolg 2 A RERpyRFIpT 5% 0 o

- ELEAREEREN L A AR T2 R I MG NRIORE S
Bz - & EBF RG> &gt RSP R A2 TERE R T
oY mE Bkt B s @%Jmhidlr} s o]k seek e b
WHEIE P PN RB IR G A RAEN AEL 2 LT A4k H R S
RRBCF R MRS b Bl e ARGVER Y 2L AR A S B

PEFRARVRAF A7 RE NS0 L 88 00FF 0 o2 SHBRESFEL

@

AP R peR AL P P FRDEEEY AR F R F R # YT
FTE R ELEL o

A d R RS EF @ kGRS B0 g B (state
variable reference model adaptive control)3Z 4 > & e B 3 % 5L 7 /e € F1F -+ 4f &
FAETPF O E NS HiG 4 A EE s B9 @ % vhiw &) T 3 % (Recursive

Least Squares, RLS) 2 5 4 + (on line)én 5 7 % gLip] B i i ip| Sl > ¢ 2 4



Fuie “Hesp” FRBEAA 0 Ui F R4 A (biological cybernetics)z. fs B
CREE RS ES £ ERE R i R L
TREFEFRAG AR ViR MBS Addice HIPHIP hr SEHER S

RS EZ RS SRR s SR RS I PR e R

Wi 2Rl o A2 TR N B HIY 2 Rang v F)3 e ERF ot b

GRF o BRI L EAREM G A RIRAT H TRFLETERE

AR R RIE S & PHRY

W

o B TR BRIE R E RN SRR B
hFE REFTY R ek A 0 EHE ST R BRI EE

TR HELE S AFEA NS ARR Bk o AN S R 2
BoasFRRG LSIo@ Bt  HEREEL A FAEFP F AR IRTE R

PR R AR R E A BT AR S ik

=
=
e
¥
e
B
=
40
>
A
(1*}
1+
#

PR R R BV A RRE

VR g T HE R R EA i


http://etds.ncl.edu.tw/theabs/site/sh/search_result.jsp?hot_query=%E9%85%AA%E8%BE%B2%E5%A0%B4&field=KW�
http://etds.ncl.edu.tw/theabs/site/sh/search_result.jsp?hot_query=%E5%BA%AB&field=KW�
http://etds.ncl.edu.tw/theabs/site/sh/search_result.jsp?hot_query=%E6%8E%A7%E5%88%B6%E5%AD%B8&field=KW�
http://etds.ncl.edu.tw/theabs/site/sh/search_result.jsp?hot_query=%E4%B8%8D%E7%A2%BA%E5%AE%9A%E6%80%A7&field=KW�
http://etds.ncl.edu.tw/theabs/site/sh/search_result.jsp?hot_query=%E9%81%A9%E6%87%89%E6%8E%A7%E5%88%B6&field=KW�
http://etds.ncl.edu.tw/theabs/site/sh/search_result.jsp?hot_query=%E7%8B%80%E6%85%8B%E8%AE%8A%E6%95%B8&field=KW�
http://etds.ncl.edu.tw/theabs/site/sh/search_result.jsp?hot_query=%E9%A6%AC%E5%8F%AF&field=KW�

Abstract

The excessive use of fertilizers in farms leads to nitrogen flow concentration
severely accelerating in surface and ground water; a more complicating and uncertain
aspect obviously exists in crops -environment systems. A highly cybernetic strategy
for nitrogen flow concentration in livestock industries was derived from the viewpoint
of ecosystem engineering. The research involves the Markov observer parameter
estimation, digital adaptive control system design and the change of nitrogen flow
concentration resulted from seasonal variations.

A dairy farm located at Tsao-Twen (referred to as TT dairy farm) in south Taiwan
was employed as the study farm that is consists of a“dairy pool”’representing dairy
house, dairy and feed; a“pond pool”’representing pond, microbiology activity; and
a“pasture pool”representing fertilizers and Lan-Wei grass. The nitrogen flow as a
nutrient in dairy, pasture and pond pools are chosen as system state variables. The
pond pool presents the wastewater treatment to remove nitrate, biological oxygen
demand, and generally reduced nitrogen flow concentration. The pasture was fed on
organic fertilizer from the dairy’s excrement after entering the pond to ferment and the
dairy takes mature pasture as the main food source. To illustrate the procedure,
Markov chain is applied to describe the dynamic change of nitrogen flow by using
stochastic model. The assumptions inhered in the analysis including dairy sewage
effluent is disposed inside the farm, nitrogen is represented by the total nitrogen, and
the dairy’s main food source is pasture.

It is an integrating and sustainable development idea in using the dairy’s manure
and pasture’s biomass. The dynamic mathematical model is used in describing the
three pools, and in employing the discrete state-space representation that through up

to one year field investigation in TT dairy farm. The major advantage of modeling a



system allows us to predict the behavior of nitrogen flow in the three pools before it is
not built completely. In addition, a digital control system as digital storage and delay
is employed. We concerned with the numerical manipulation of data in sampled from
nitrogen flow associated with random phenomena and transport with delay. This
research use reference model adaptive control to make easier in attaining the stability
when disturbances arises. Recursive least squares in Markov observer parameter
estimation could be used on line and it also make an agroecological system towards
the highly biological cybernetic ability by connecting biology and the design of
adaptive control system. The control law is based on minimization of an infinite time
linear quadratic cost function with state variable reference model. The purpose of
control is to reduce the disturbances in the residual nitrogen, eventually avoids the
pollution impact on the neighbor farmlands.

Results demonstrate the nitrogen flow of three pools presenting the dynamic
behavior under the adaptive control system and Markove adaptive observer associated
with PI controller has the ability of estimation in real time and of filtering as the pest
occurs or underground water is been polluted. Tracking reference model was attained
closely, as practices estimation and control repeatedly. When suitable tuned, give
satisfactory control of residual nitrogen concentrations in dairy farm. Based on the
ecosystem and information system in terms of the nutrition and adaptive control
theory, the highly cybernetic model is a novel idea for the complicated agricultural
production and reveals that agricultural ecosystems control give excellent and robust

effect in the TT dairy farm.

Keywords: Dairy farm; Pool; Cybernetics; Uncertainty; Adaptive control; State

variable; Markov observer; RLS algorithm; Agricultural ecosystems control.
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