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ABSTRACT

In some farming practices such as spraying, a 3D model of environment or crops can be useful, especially
precision agriculture. To create a 3D model, stereo vision technique was used. Different parameters affect the
guality and the accuracy of a creating model. The distance between two cameras is fixed for a typical stereo
cameras. Because of the effect of the baseline on the accuracy of a disparity map, researchers have to test many
baselines and select the best. In this study, the effect of stereo vision system baseline on the obtained results
of the combination of feature detectors and descriptors was evaluated. It was conducted in two systems with
three baselines 50, 25 and 12 cm for a tree images and then the optimal baseline was selected. The results
showed that there was a good correlation between baseline and valid surface areas. Best system was stereo
vision system with baseline 12 cm and the best combination was SURF-BRISK. In addition, SURF-FREAK
and SURF- SURF combinations were appropriate afterwards. Although this study focused on a stereo vision
system for 3D model of a tree, the results can also be useful to the other applications such as robotic.

Keywords: Baseline, Camera, Stereo vision, 3D model, Agriculture.
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Table 1- Selected parameters for the detectors.

Detectors Parameters Values
SURF MetricThreshold 8000
Harris MinQuality 0.25
MatchFeatures MaxRatio 0.8
correct.matches
Recall=—————
correspondences M)
. correct.matches
Precision=———F""——-—
total.matches )
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Table 2- Comparison of different combinations in RGB and Y spaces. First system with baseline 50.
Spaces  Combination L.P R.P LVP RVP MP CM Recall Precision

S-S 902 950 902 950 194 11 0.0122 0.057
RGB S-B 902 950 844 898 0
S-F 902 950 885 939 78 5 0.0056 0.064
H-S 228 468 228 468 55 1 0.0044 0.018
S-S 646 699 646 699 152 8 0.0124 0.053
v S-B 646 699 605 659 0
S-F 646 699 635 690 38 2 0.0031 0.053
H-S 243 401 243 401 71 0 0 0

Note:
- S-S: SURF with SURF, S-B: SURF with BRISK, S-F: SURF with FREAK, H-S: Harris with SURF.
- L.P and R.P: Left and Right Points, L.V.P and R.V.P: Left and Right Valid Points, M.P: Matched Points, C.M: Correct Match.
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Table 3- Comparison of different combinations in RGB and Y spaces. First system with baseline 25.
Spaces  Combination L.P R.P LVP RV.P MP CM Recall Precision

S-S 852 913 852 913 190 13 0.0153 0.068
RGB S-B 852 913 793 861 0
S-F 852 913 836 902 75 9 0.0108 0.120
H-S 202 432 202 432 49 1 0.0050 0.020
S-S 623 677 623 677 148 10 0.0161 0.068
v S-B 623 677 587 637 0
S-F 623 677 605 666 34 7 0.0116 0.206
H-S 219 369 219 369 65 0 0 0

Note:
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- S-S: SURF with SURF, S-B: SURF with BRISK, S-F: SURF with FREAK, H-S: Harris with SURF.
- L.P and R.P: Left and Right Points, L.V.P and R.V.P: Left and Right Valid Points, M.P: Matched Points, C.M: Correct Match.
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Table 4- Comparison of different combinations in RGB and Y spaces. Second system with baseline 12.
Spaces  Combination LP RP LVP RVP MP CM Recall Precision

S-S 130 118 130 118 28 15 0.1271 0.536

RGB S-B 130 118 129 117 3 3 0.0256 1
S-F 130 118 130 118 17 12 0.1017 0.706
H-S 116 46 116 46 4 1 0.0217 0.250
S-S 56 39 56 39 11 6 0.1538 0.545

v S-B 56 39 55 38 1 1 0.0263 1
S-F 56 39 56 39 9 5 0.1282 0.556
H-S 117 46 117 46 5 1 0.0217 0.200

Note:
- S-S: SURF with SURF, S-B: SURF with BRISK, S-F: SURF with FREAK, H-S: Harris with SURF.

- L.P and R.P: Left and Right Points, L.V.P and R.V.P: Left and Right Valid Points, M.P: Matched Points, C.M: Correct Match.
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