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1. INTRODUCTION 

 

1-1. Why Systems Approach? 
 
Agricul tura l  sector  is  a  large,  complex,  diversi f ied system compared to other  
sectors  as  industr ia l  one.  
 
Characteris t ic  points  of  i t  a re;  
  1)  using biological  mater ia ls  which have un-unif ied  propert ies  chemical ly 
and physical ly,  
  2)  in  diversif ied soi ls  or  f ie lds,  
  3)  being affected by cl imate condi t ions which human beings can not  control ,  
  4)  c losed cycl ic  system.  
 

1-2. What is Systems Approach?  
 

What is  system in systems engineering? 
  1)  Elements  more than two,   
  2)  Within cer tain range,  
  3)  Relat ionship each other  among them, 
  4)  Unif ied  organizat ion,  
  5)  To have object ives  est imated with measurable  funct ion.  
 

Systems Engineering 
Systems Engineering is  most  powerful  scient i f ic  technology,  to  analyze the 
system systematical ly and to  design the total  system effect ively.  

 

1-3. How to Systems Approach? 
Modeling of system 

Physical  model  (hardware)  

Mathematical  model  by computer  programming (software)  

Dynamic model  (  funct ion of  t ime) ,  b)  Analyt ic  model  (LP,  DP etc . )  
 

Set objective function of system 
Simulation: like as experiment  
Optimization variables    
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1-4-1.  

 

 

1-4. Example 1: Optimization of Farm System 
 

Make objective function of farm system best 
 

B = k1 *  Y1 + k2 *  Y2 + k3 *  Y3 + k4 *  Y4 + k5 *  Y5 + k6 *  Y6 + k7 *  Y7      

  Eq.   1-4-1  

 
where,  

Symbol Term unit  
B Total  benefi t  -  

Y1 Economical  profi t  $ 
Y2 Ecological  pollut ion kg 
Y3 Human health J  
Y4 Energy consumption J  
Y5 Cultural  evaluation -  
Y6 Social  evaluation -  
Y7 Poli t ical  evaluation -  

k1-k7 Coefficient  of  Yi = wi/Yib  
wi Weight   

 
Refer  to  SA-Ex6.xls  

 

a)  

b)  

1-5-1.  

1-5-2.  

Ecological  evaluat ion by CO2 gas generat ion  

Example at  [FM-plan-original .xls] : (E-3.Ene-summary)  
 

Human heal thy evaluat ion by RMR 

Example at  [FM-plan-original .xls] : (W-2.RMR-analysis)  
 

1-5. Example 2: Farm system model and simulation 
Refer to [FM-R-Phil-Simulation.xls] 

 
Discuss on Total Profit 

Discuss  on Total  Profi t  (PR) at  sheet  of  [Summary of  sys tem] 
Example:  PR = Total  sales  (PS) – Total  cost  (TC) = $288 

 

Simulation 
Modify several  data  and see Tota l  Profi t  e tc .  

   
re turn to  SA06-01.doc             2006/8/12  
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