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Automatic Programme of Computer for Leaf and Fruit Surface Area
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ABSTRACT

This research was to develop a computer programme and a set-up to determine leaf
areas quickly and accurately. The comparison of error and time taken up were made by
different techniques, namely computer, square counting and planimeter. Methodology is
comprised of (i) application of Visual Basic 6.0 to develop a computer programme to
calculate an area out of scanned picture, (i) comparison between actual triangular and
rectangular area (y), and the area determined by computer (x) and planimeter (p), (iii)
comparison amongst computer, planimeter and square counting methods to determine areas
of leaf and fruit surfaces. Results showed that linear regression could be excellently fitted
between y and x. The equation of relationship was y = 0.0086x - 0.1293 cm® (¥ = 0.9999). The
relationship between actual rectangular area y and p could be excellently fitted by linear
regression (r = 0.9976). The associated equation was y = 94.87p + 0.1935 cm’. For the real
area not exceeding 64 cm’, computer method was applicable with 1% error while 6.27 % of
error was obtained from planimeter. Computer method was 5 to 12 times faster than the

planimeter.
Key words: measurement, leaf, fruit surface area
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Figure 1. Automatic programme for leaf and fruit surface area calculation
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Table 1. Leaf and fruit surface area and time searching resume from various methods.

Kind of fruit Size Number of  Value from  Leafarea  Areafrom  Area from Time scarching resume
and leaf pixels  Planimeter from square  Planimeter  computer  Areafrom  Areafrom  Area from Ratio
obtained counting [em’) ~~ em) (em)  square counting Planimeter  computer  {T): (Tp}:
(T) (minute) ~(Tp) (minute] ~(Tp) (mincte) ~ (Tc)
Citrus fruit ~ Small 6047 0867 7489 8244579 519412 102012  81.56 156 6539 :516: 1
Medum 7537 18315 7989 86947905 647552 111211 87.205 2 556.0:436: 1
Large 8300 09845 9144 93593015 71317 120094 87995 208 5773 :423: 1
Lychee fruit ~ Small 2316 0239 2041 2286743 198546 75543 6295 1.73 4366 : 363 : 1
Medum 2347 0229 2335 2191873 201212 80036 6728 181 4421 :371 1
Large 3132 0409 3199 3899533 2687 100012 8351 1.86 5376 : 448 : 1
Banana fruit ~ Small 13274 13425 12408 127556475 1140934 7202 59.72 243 2963 : 245 : 1
Medium 13298 1542 14294 14648304 1142998 155376 12948 2436394 :53.28 : 1
Large 13415 15515 14509 147.384305 115306 154336 12304 248 622.3:496: 1
Rose-apple ~ Small 7547 0814 7378 7741768 648412 90012 7501 2.05 4390 :365: 1
fruit Medium 10494 1068 9842 10151466 90.1854 1092 91.29 219 4986 : 416 : 1
Large 12218 1389 12463 13196793 1050118 1500 126,07 2.39 6276 :52.7 : 1
Longkong  Small 2211 02035 1734 19499545 189516 27092 2291 168 161.2: 136 : 1
fruit Medum 3023 0327 2436 3121599 259348 38538 3211 177 217.7 : 181 : 1
Large 4399 0469 3255 4468753 377684 5004 423 183 2734 : 231 : 1
Star Small 869 00825 674 806771 74104 808 6.65 158  511:42:1
gooseberry Medium 1971 0205 1744 1964185  16.8876 1204 102 164 734:62:1
leaf Large 3460 029 2011 277058 29693 14444 11785 172 839:68:1
Bougainvilea Small 270 0.031 225 313447 2.259 76 587 159  477:36:1
Medium 1954 0.181 1655  17.36497 167414 1044 87 165 632:52:1
Large 2895 0283 248 2704171 24834 14436 1203 181 797:72:1
lvy gourd  Small 366 0073 309 711901 30846 100 799 159 628:50:1
leaf Medium 4270 0503 3744 4791311 36659 1977 16263 179 1104:90:1
Large 11297 1116 9752 10606842 970912 35055 2953 225 1558 : 131 : 1
Paeng pruay Small 262 002 222 2.0909 2.1902 7077 5165 15 471:34:1
leaf Medium 861 0.094 735 911128 73416 9046 7455 161 561:46: 1
Large 2224 019 1972 182188 190634 1304 10085 171 762:58:1
Butterfly leaf Small 527 0.058 437 569596 44692 5742 4785 15 382:31:1
Medium 1332 0135 113 1300095 113922 9426 7855 163 578:48:1
Large 3044 026 2567 248597 261154 13044 1118 171 762:65:1
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