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Abstract

The purpose of this research was to compare three techniques determining fruit surface area. They were
(i) planimeter, (ii) typical electronic scanner, (iii) image processing. Methodology comprised calibration of each
technique with the reference area and three kinds of fruit (i.. Nam Wa banana, tangerine, pumalo). Operation time
and error of the techniques were analyzed and evaluated.

Results showed that the image processing could measure the fruit surface area at the minimum error and
the shortest time. Error of the mage processing with the reference area of 9,25,100,225 and 400 sg.cm was
averagely 1.76%. The measurement time was 9.3 and 13.5 time faster then the scanner and the planimeter,
respectively,
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Planimeter Scanner Image

Fig 1 benchmark of fruits surface area

Banana Orange Pomelo

Fig 2 picture of test fruits surface area
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Table 1 Effects of measuring method and paper size upon error

Source Type Il Sum of Squares df Mean Square F Sig.
Corrected Model 1664.629° 14 118.902 16497.37  .000
Intercept 1618.992 1 1618.992 224631.2  .000
METHOD 371.946 2 185.973 25803.32  .000
PAPER 1027.851 4 256.963 35652.96  .000
METHOD * PAPER 264.831 8 33.104 4593.087  .000
Error 432 60 7.207E-03
Total 3284.053 75
Corrected Total 1665.061 74

* R Squared = 1.000 (Adjusted R Squared = 1.000)

Table 2 Effects of method by means of DMRT analysis

Method Error (%)
Camera 1.77a (1.41
Scanner 4.97b (4.01

Planimeter 7.20c (5.18

Number in the same colume follwed by the same letter implies insignificant difference at the significant level of 5%

Table 3 Error of paper area by means of DMRT analysis

Paper area (cm3) Error (%)
400 0.86a & 0.41
225 1.12b X 0.98
100 4.53c £ 2.14
25 5.70d £ 0.88
9 11.02e £ 0.63

Number in the same colume follwed by the same letter implies insignificant difference at the significant level of 5 %
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Table 4 Time variction against measuring method when considering standard paper size using DMRT analysis

Method Times (s)

Camera 12.87a(0.32

Scanner 119.29b ( 12.43
Planimeter 172.84c (13.76

Number in the same colume follwed by the same letter implies insignificant difference at the significant level of 5 %

Table 5 Time variction of fruits surface area measurement by means of DMRT analysis

Times (s)
Method
Banana Orange Pomelo
Camera 98.83a £ 0.22 85.50b +0.13 117.19¢ £ 0.33
Scanner 753.69d £ 0.36  77857eX1.65  1172.11f X 4.31
Planimeter 1108.34g X755 965.91h+3.16  1708.43i £ 6.46

Number in the same colume follwed by the same letter implies insignificant difference at the significant level of 5 %
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