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ABSTRACT

Recently, research on the application of robots for agricultural production has been increasing. This is due
to rapid climate change and social problems. For this reason, This study aims to improve the quality of
Transport & Pest contorl robots through reliability analysis used in smart greenhouses. First, We calculated an
economic lifeexpectancy of 5 years. In addition, The expected failure rate through fault analysis could be
calculated to calculate the required life. Through this, An accelerated life test method considering the
characteristics of agricultural robots was presented. Through this study, It is planned to be used as basic data

to set the minimum requirements for major components for quality improvement of the smart greenhouse robot

driving part.
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Fig. 1. Inside view of smart greenhouse
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Fig. 2. Main target robot
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Table 1. Depreciation and Residual Value of Transport
Robot

Depreciation Residual Value(Price)
0~1 year WO ¥#15,000,000
1~2 years ¥73,921,890 11,078,110
2~3 years 2,896,475 8,181,635
3~4 years ¥2,139,165 6,042,470
4~5 years 1,579,860 ¥4,462,610
5~6 years 1,166,791 ¥3,295,819
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Table 2. Depreciation and Residual Value of Pest control
Robot
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Table 3. Worker Salary for one person

Charge per day law of min. salary
0~1 year 16,800,000 21,869,760
1~2 years ¥17,169,600 ¥22,350,895
2~3 years 17,547,331 22,842,614
3~4 years ¥17,933,372 ¥23,345,152
4~5 years ¥18,327,906 ¥23,858,745

E 4. 2% i A7 oy
Table 4. Benefits of saving using Transport Robot

Charge per day law of min. salary
0~1 year 1,800,000 6,869,760
1~2 years 6,091,490 ¥11,272,785
2~3 years 9,365,696 ¥¥14,660,979
3~4 years 11,890,902 17,302,682
4~5 years 13,865,296 19,396,135

E 5. A 23 i) Ak e
Table 5. Benefits of saving using Pest control Robot

Depreciation Residual Value(Price)
0~1 year O ¥725,000,000 Charge per day law of min. salary
1~2 years 6,536,483 18,463,517 0~1 year 11,960,000 23,113,472
2~3 years 4,827,459 13,636,058 1~2 years ¥¥19,309,603 ¥30,708,452
3~4 years 3,565,275 10,070,784 2~3 years /24,968,070 36,617,693
4~5 years 2,633,100 7,437,684 3~4 years ¥7/29,382,627 41,288,543
5~6 years 1,944,652 5,493,032 4~5 years ¥¥32,883,703 45,051,549
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Table 6. Reliability scale factor

Type Description

Confidence {%nalyslé of the probability .that .an
robability( (£)) item will work after a certain point
P Y in time (R(t)+F(t)=1)

Uncertainty Analys@ of .the probability .that .an
robability () item will fail before a certain point
P in time (R(t)+F(t)=1)

Probability ~ [Probability of failure in a particular

density(f(t)) |section(Integral calculation)

The failure rate of items per unit

Failure Rates time (A(t)+h(t))

The average time expected to normal

Mean Life | ration (MTTF or MTBF)

Estimated life time at ‘Target

Reliable Lif
cliable Lile Reliability’ (Warranty Time)

Eatimation time when the probability

Bx Life . . R
of failure is a certain value
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