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= ~ Abstract

Delicate agricultural products and intelligent production are the key development
targets of Taiwan's agriculture and industry. Through automated assembly lines,
combined with deep learning and computer vision. This topic develops a set of
automatic carrot identification system suitable for factories. Specifically, we simulate
an actual situation in the food industry, that is, the state of random placement and
different light conditions. Under this extremely challenging premise, we have
completed the precise identification of the location and range of carrots, through
semantic segmentation and object detection. The agricultural product considered in
this work is carrot, which is one of the agricultural products produced in large
quantities in many countries. Through thorough experiments and analysis, we will
conduct detection and evaluation on 20 carrots. A total of 3120 photos have been
collected. The average wloU of semantic segmentation results is 0.9899, and the
average F1-score of object detection results is 0.9549. With its stability and accuracy,
it can meet the standard of automatic production on the assembly line. It is expected
that this research can be integrated into the automated assembly line classification

system, which can assist the development of automated agriculture in the future.
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Semantic
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(Deeplabv3+)

Object
Detection
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Video ACCearr  IoUcar  DSCear | gAcc mAcc mloU wloU

0.9373 0.9102 0.9530 0.9921 0.9673 0.9508 0.9844
0.9315 0.9178 0.9503 0.9946 0.9652 0.9560 0.9893
0.9551 0.9178 0.9475 0.9938 0.9760 0.9556 0.9878
0.9711 0.9403 0.9701 0.9950 0.9841 0.9674 0.9901
0.9673 0.9422 0.9673 0.9956 0.9826 0.9687 0.9913
0.9454 0.9526 0.9952 0.9879 0.9701 0.9907
0.9668 0.9406 0.9656 0.9939 0.9818 0.9669 0.9880
0.9529 0.9325 0.9558 0.9947 0.9755 0.9634 0.9895
0.9682 0.9478 0.9728 0.9970 0.9835 0.9723 0.9941
0.9402 0.9671 0.9967 0.9832 0.9684 0.9935
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Average 0.9597 0.9335 0.9602 0.9949 0.9787 0.9640 0.9899
Minimum  0.9315 0.9102 0.9475 0.9921 0.9652 0.9508 0.9844
Maximum  0.9791 0.9478 0.9728 0.9970 0.9879 0.9723 0.9941
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Video Precision Recall F1-score
1 0.9880 0.8853 0.9338
2 0.9923 0.9489 0.9701
3 0.9710 0.9445 0.9576
4 0.9698 0.9406 0.9550
5 0.9826 0.9601 0.9712
6 0.9777 0.9286 0.9525
7 0.9545 0.8825 0.9171
8 0.9539 0.9200 0.9366
9 0.9826 0.9579 0.9701
10 0.9899 0.9799 0.9849

Average 0.9762 0.9348 0.9549
Minimum 0.9539 0.8825 0.9171
Maximum  0.9923 0.9799 0.9849
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