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Development of On-line Grading Algorithm of Green Pepper
Using Machine Vision
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SUMMARY

Production of green pepper has increased for ten years in Korea, as customer's preference of a pepper
tumed to fresh one. This study was conducted to develop an on-line grading algorithm of green pepper using
machine vision and aimed to develop the automatic on-line grading and sorting system. The machine vision
system was composed of a progressive scan RGB CCD camera, a frame grabber and sets of 3-wave
fluorescent lamps. The length and curvature, which were main quality factors of a green pepper were
measured while removing the stem region. The first derivative of the thickness profile was used to remove
the stem area of the segmented image of the pepper. A new boundary was generated after the stem was
removed and a baseline of a pepper which was used for the curvature determination was also generated. The
developed algorithm showed that the accuracy of the size measurement was 86.6% and the accuracy of the
bent was 91.9%. Processing time spent for grading was around 0.17 sec per pepper.

Keywords : Green pepper, Machine vision, Sorting, On-line grading, Length, Curvature.
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Table 1. Specification of machine vision system

Item Specification
Progressive scan RGB camera
NTSC color camera
CCD Camera Shutter speed 1/250 sec
Lens : focal length 6 mm(1.4F)
RGB camera support
Image Frame Grabber PCI BUS PPa
Processing
System CPU : Pentium I
Computer RAM : 128 M
HDD : 20 G
Monitor 17 inch
S/W Library & Tool Mil-Lite 6.01
Fluorescent light 3 (;;a\;; length t:u:)rescent lamp
Illumination compact type)
Chamber(L X W X H) 700 X 840 X 640 mm
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Fig. 1 Extraction of six feature points for
pepper grading.
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Fig. 2 Decision of baseline for measuring
pepper length.
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Fig. 3 Stem detection of green pepper
using the first derivative of thickness
profite.
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Fig. 4 Flowchart for green pepper grading
algorithm.
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Table 2 Results of size grading

Vision
Grading Total
above 120 mm 80~120 mm below 80 mm

above 120 mm 71 13 - 84

Manual 80~120 mm 6 87 1 94

below 80 mm - 8 24 32

Total 77 108 25 210
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