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Expert system for Selecting Optimized Farm Machinery
in Rice Farming(Il)
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ABSTRACT

In farm management, many factors should be considered to select optimum farm machinery. Some factors such
as farm size can be quantified, but other factors such as working experience can not be. Futhermore, as several
factors are missed and assumptions are made for the selection using conventional computer programs, the result is
sometimes questionable. This problem can be solved using artificial intelligent techniques such as expert system.

In this study, an expert system was developed to select optimum machinery by considering available working
days, machinery to own, farming environments, labor cost, population, etc. It also took into account the
characteristics of machinery, turning radius, easiness of operation, subsidy, loan to purchase, asset, farmer’s age,
Rest Metabolic Rate, and working experience, etc.

Expertise and experience of human experts were utilized to develop the expert system. The developed expert
system was evaluated by the human experts and others, and it was proved to be practically useful for farmers.
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Table 1 Factors according to machinery
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Working intensity Machinery Price (1,000 won)
Easiness of
RMR Resting Size Turing | Purchase Loan operation
rate (%) radius price
Power Tiller 3.7 334 24x10x1.3 - 1,480 800 | Easy
Tractor .
25 ps 1.9 18.7 29x14x19 24 8,150 6,300 | Fair
35 ps 1.5 15.4 33x15%23 2.6 11,280 7,800 | Fair
42 ps 14 14.5 33x15%x22 31 12,500 10,500 | Fair
55 ps 1.3 13.8 39x1.8x25 38 21,500 15,000 | Difficult
74 ps 1.1 12.1 4.1%2.0x2.6 3.7 27,200 22,800 | Difficult
85 ps 1.0 113 40x20x2.7 3.7 31,000 22,800 | Very difficult
106 ps 0.9 10.5 4.1x24x26 42 34,400 22,800 | Very difficult
Rice Transplanter
4 Row 4.1 36.6 24x1.5%0.8 - 1,840 1,500 | Easy
6 Row (Crank Type) | 2.3 219 3.0%2.1x1.3 - 5,350 4,300 | Fair
6 Row (Rotary Type)| 2.2 21.1 29x21x15 - 8,300 7,500 | Fair
Harvester
3 Row 0.7 89 39x1.7x21 - 17,500 13,200 | Difficult
3 Row (Bulk Type) 0.7 89 4.1x1.7x2.1 - 20,150 13,200 Very difficult
4 Row 0.6 8.1 43x1.7x22 - 22,256 17,800 | Difficult
4 Row (Bulk Type) 0.6 8.1 43x1.8x23 - 25,550 17,800 | Very difficult
Grain Dryer
21 Suk* 25 236 3,656 3,000 | Fair
36 Suk 25 236 3,919 3,300 | Fair
45 Suk 25 23.6 4,450 3,300 | Fair
60 Suk 25 23.6 - - 6,823 4,500 | Fair

o Source: National Agricultural Material Inspection Office ('87~'94).
Rural Living Science Institute ( 94).

o Suk*: 100 kg.
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- Machine maintenance and handling
Age ability, anticiplated farming period
Asset - Purchasing ability i
Working experience Handling, maintenanance, operatiing
with machine > ability
Land preparation Machine size, turning radius, .
condition > working efficiency =P | Machine to purchase
Other croping - Competing rate with rice farming —
Field ratio of R . .
direct seeding = Field ratio of transporting -
Preparation for . .
bulk rice storage = RPC, improved rice storage —

Fig 1. Factors affected by farming condition.
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(defrule GENERAL-119)
(TILLER “Z A& 71F" “=4€ + 2€ g (30ps

)
CARFE" “FFHE")
‘48 “s0c}”)
=2

(assert (" 7] %" “30psF EHE"
cf 68 = (gensym)))

(assert (“717]F” “40ps§ EHE”
cf 74 = (gensym)))

(assert (“FY4 715" “50psF
cf 52 = (gensym)))
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Selection of the optimum
machinery in cost and »
capacity

Expert system .

Selection of the optimum
machinery by individual
farming condition

A

e

~ Capacity
- Field efficiency
- Real working efficiency

- Available working day
- Working hours per day
- Age

- Asset

a

Costs
-Fixed costs
*» Depreciation costs
* Repair costs
» interest
« Costs of machine shelter
- Variable costs
« Labor costs

K « Fuel costs / k

storage

= Conditions of farm machinery

- Efficiency of available : SRizN;R
- g:::zg day - Turning radius
- Effective width - Price(loan)

- Easiness of operation

Z Individual farming conditions

- Work experience with
machine

- Land preparation condition

- Rates of direct seeding

- Preparation for bulk rice

~

y

Fig. 2 The stages to select optimized machinery for rice farming
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Fig 3. initial screen of the expert system.
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