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Design of fruit and vegetable recognition scheme based on multi angle image
features-taking tomato as an example
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ABSTRACT: Objective To design a fruit and vegetable recognition scheme based on multi-angle image features.
Methods The fruit and vegetable recognition algorithm based on multi-angle features was combined with AdaBoost
self-learning algorithm on the basis of horizontal, vertical and multi-angle rotation Haar-Like features. Through
offline training, an AdaBoost classifier for tomato recognition was obtained. On this basis, a color feature classifier
was created based on the average pixel value. The Haar-like classifier and AdaBoost classifier were combined
organously to realize automatic recognition of fruit and vegetable types. Results When tomatoes were used as an
example, the accuracy was more than 95%, and the method had strong resistance to interference factors, it only took
85 ms to complete the recognition of one frame of image. Conclusion This method can quickly complete the
recognition task, which meets the real-time requirements.
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Table 1 Feature categories and number of features
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Fig.3 Principle of integral image computation
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Fig.4 Different interference conditions for tomato image acquisition
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Fig.5 Examples of post images in training set
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Fig.6 Examples of negative images in training set
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Table 2 Results of compared tests using various tomato detection algorithms.

ERRR BRI AR
Fik — — —
Shigie TPR/% & R B FNR/% Shgie MDR/%
AR 166 97.1 4 5 29
AdaBoost %1 165 96.5 29 15 22 13
R S 142 83 47 24.9 29 17
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Fig.7 Recognized results under partial occlusion
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Fig.8 Recognition result under the light intensity interference
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Fig.9 Detecting results of the overlapped ripe tomatoes
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Table 3 Detection time of each test samples

FEA G5 U H] /ms FEA G5 P B ] /ms FEA S5 R E] /ms REA Y S P[] /ms
1 104.570 16 15.804 31 0.947 46 7.343
2 7.754 17 11.175 32 8.840 47 1.362
3 4352 18 3.938 33 8.748 48 8.144
4 9.009 19 07.981 34 3.864 49 50.969
5 94.177 20 00.070 35 5.823 50 4.824
6 15.364 21 02.716 36 9.555 51 2.082
7 9.606 22 03.668 37 8.891 52 7.178
8 6.358 23 5.814 38 1.109 53 6.593
9 08.072 24 9.070 39 8.383 54 2.128
10 01.560 25 7.629 40 0.072 55 7.868
11 06.020 26 11.118 41 9.704 56 7.510
12 8.550 27 8.034 42 1.908 57 1.471
13 04.246 28 14.118 43 2.968 58 1.600
14 0.814 29 01.585 44 5.253 59 3.610
15 121.819 30 07.456 45 1.265 60 4.812

U B[] 102.151 102.678 61.071 70.499
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