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AND CUTTING OF A HARVESTING TOOL
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APPENDICES

APPENDIX A. SPEED - TORQUE CURVES OF STEPPER MOTORS
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APPENDIX B. OSCILLOSCOPE IMAGES OF PARAMETERS TUNING

2 | Name Grid | Status | Active | | Last| Minimum | Maximum |
O 4
M1 PO_HWAMP_CURRENT @0 O 740 -4486 4594
O REG_ACTPOS o0 [0 ¥ -654 -675 17039
[OF1 REG_AVEL oo O v 0 -458 1354
w1 REG_TRACKERR o® 0O 11 -436 383

Feed-forward constants = 200

Elisabet



MACHINE VISION BASED VERTICAL POSITIONING Page 102 of 106
AND CUTTING OF A HARVESTING TOOL

3500 4000 4500 5000 5500

= | Name | Grid | Status| Active | 3339.4' Last Minimuml Maximum

Test Group (Free Run) O
w1 PO_HWAMP_CURRENT ®@0 [ W 796 1700 -3622 3318
Ol REG_ACTPOS oo 0O v -657 2302 -660 17005
B8 1  REG_AVEL o0 0O 0 -786 -816 1351
1 REG_TRACKERR c® [ ¥ -8 -25 -38 28

Feed-forward constants = 50

L T
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2 [ Name | Grid [ Status [ Active | Last| Mini Maximum | A B | B
Test Group (Free Run) O
1 PO_HWAMP_CURRENT oo O 696 -3534 4624
O REGACTPOS o0 O ™ -650 -662 17005
CJ1  REG_AVEL o0 O ™ -1 1321 1344
! REG_TRACKERR o® 0 -6 -102 24
Ol zero o0 O 0 0 0
[l setpoint_position (e} ] 665 -17000 665
CIB1  REG_REFERENCE o0 [ W 22543 -300061 113323
B Zposition o)} 659 -17005 662
VIl Zspeed ®0 1 -1344 1321
O REG_COMPOS oo O ™ -665 -665 17000

JERKMIN = 60 ms
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1

500}

-1000

— 2 \ Name { Grid | Statusl Active I 35214 Last| Minimum | Maximum A B B
Test Group (Free Run) [ v
M E1 PO_HWAMP_CURRENT oo 0O v 3518 7%0 -3716 4370
O .‘\ REG_ACTPOS [eRe] [ v 9212 -658 -660 17005
[ 1 REG_AVEL 0 O vl -1159 0 -1210 1348
v 1 REG_TRACKERR o® [ v -30 -7 -46 28
O zeo o0 | vl 0 0 0 0
vl  setpoint_position (oY o] -9099.4 665 -17000 665
[ 1 REG_REFERENCE [o)e] O v -121295 -25472 -165644 122279
vl Zposition 00 -9129.5 658 17005 660
VIl  Zspeed ®0 1166.0 0 -1348 1210
O .'\ REG_COMPOS (o)) O vl 9182 -665 -665 17000
JERKMIN =100 ms
APPENDIX C. HARVESTING CYCLE TIME TEST RESULT
Cutting | Z Axis | CAxis | ZAxis | M Axis | Cycle
No Height | GoDown | Cut GoUp | GoBack | time
[mm]: [ms]: [ms]: [ms]: [ms]: [ms]:
1 0 729.75 | 151.35| 916.26 | 472.15| 1385.85
2 0 405.76 | 151.35| 697.68 | 472.15| 978.92
3 0 305.80 | 151.35| 697.68 | 472.15| 903.96
4 0 260.70 | 151.35| 697.68 | 472.15| 870.13
5 0 77447 | 151.35| 916.26 | 472.15| 1419.39
6 0 469.01 | 151.35| 697.68 | 472.15| 1026.36
7 0 383.26 | 151.35| 697.68 | 472.15| 962.05
8 0 352.61| 151.35| 697.68 | 472.15| 939.06
9 0 803.35| 151.35| 916.26 | 472.15| 1441.05
10 0 509.85 | 151.35| 697.68 | 472.15| 1056.99
11 0 433.28 | 151.35| 697.68 | 472.15| 999.57
12 0 42492 | 151.35| 697.68 | 472.15| 993.29
13 0 826.45 | 151.35| 916.26 | 472.15| 1458.38
14 0 54251 | 151.35| 697.68 | 472.15|1081.49
15 0 478.57 | 151.35| 697.68 | 472.15|1033.53
16 0 478.57 | 151.35| 697.68 | 472.15|1033.53
AVERAGE 511.18 | 151.35| 752.32 1098.97
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1 50 663.44 | 151.35| 849.95| 472.15|1286.38
2 50 372.60 | 151.35| 673.61| 472.15| 936.00
3 50 283.70 | 151.35| 673.61 | 472.15| 869.32
4 50 24412 | 151.35| 673.61 | 472.15| 839.64
5 50 708.16 | 151.35| 849.95| 472.15|1319.92
6 50 43585 | 151.35| 673.61| 472.15| 983.43
7 50 361.16 | 151.35| 673.61| 472.15| 927.42
8 50 340.84 | 151.35| 673.61| 472.15| 912.18
9 50 737.04 | 151.35| 849.95| 472.15|1341.58
10 50 476.69 | 151.35| 673.61| 472.15|1014.07
11 50 41118 | 151.35| 673.61| 472.15| 964.93
12 50 410.74 | 151.35| 673.61| 472.15| 964.61
13 50 760.14 | 151.35| 849.95| 472.15|1358.91
14 50 509.36 | 151.35| 673.61 | 472.15|1038.57
15 50 462.60 | 151.35| 673.61 | 472.15|1003.50
16 50 462.60 | 151.35| 673.61| 472.15|1003.50
AVERAGE 47751 | 151.35| 717.69 1047.75
1 100 597.12 | 151.35| 783.63 | 472.15|1186.91
2 100 339.45| 151.35| 647.68 | 472.15| 891.69
3 100 261.59 | 151.35| 647.68 | 472.15| 833.30
4 100 227.54 | 151.35| 647.68 | 472.15| 807.76
5 100 641.84 | 151.35| 783.63 | 472.15|1220.45
6 100 402.69 | 151.35| 647.68 | 472.15| 939.12
7 100 339.05 | 151.35| 647.68 | 472.15| 891.39
8 100 328.20 | 151.35| 647.68 | 472.15| 883.26
9 100 670.72 | 151.35| 783.63 | 472.15|1242.11
10 100 44353 | 151.35| 647.68 | 472.15| 969.75
11 100 395,51 | 151.35| 647.68 | 472.15| 933.73
12 100 395,51 | 151.35| 647.68 | 472.15| 933.73
13 100 693.82 | 151.35| 783.63 | 472.15|1259.43
14 100 476.20 | 151.35| 647.68 | 472.15| 994.25
15 100 44544 | 151.35| 647.68 | 472.15| 971.18
16 100 44544 | 151.35| 647.68 | 472.15| 971.18
AVERAGE 443.98 | 151.35| 681.67 995.58
1 150 530.81 | 151.35| 717.32 | 472.15|1087.44
2 150 306.29 | 151.35| 619.49 | 472.15| 845.68
3 150 239.49 | 151.35| 61949 | 472.15| 795.58
4 150 210.96 | 151.35| 619.49 | 472.15| 774.18
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5 150 57553 | 151.35| 717.32 | 472.15|1120.98
6 150 369.53 | 151.35| 619.49 | 472.15| 893.11
7 150 316.95 | 151.35| 619.49| 472.15| 853.67
8 150 31451 | 151.35| 619.49| 472.15| 851.84
9 150 604.41 | 151.35| 717.32 | 472.15|1142.64
10 150 410.37 | 151.35| 619.49 | 472.15| 923.74
11 150 379.00 | 151.35| 619.49 | 472.15| 900.21
12 150 379.00 | 151.35| 619.49| 472.15| 900.21
13 150 627.51 | 151.35| 717.32 | 472.15|1159.96
14 150 443.04 | 151.35| 619.49 | 472.15| 948.24
15 150 426.85| 151.35| 619.49 | 472.15| 936.10
16 150 426.85| 151.35| 619.49 | 472.15| 936.10
AVERAGE 410.07 | 151.35| 643.95 941.86
1 200 464.49 | 151.35| 651.00 | 472.15| 987.97
2 200 273.13 | 151.35| 588.47 | 472.15| 797.55
3 200 217.38 | 151.35| 588.47 | 472.15| 755.73
4 200 194.39 | 151.35| 588.47 | 472.15| 738.49
5 200 509.21 | 151.35| 651.00 | 472.15|1021.51
6 200 336.38 | 151.35 | 588.47 | 472.15| 844.98
7 200 299.50 | 151.35| 588.47 | 472.15| 817.32
8 200 299.50 | 151.35| 588.47 | 472.15| 817.32
9 200 538.09 | 151.35| 651.00 | 472.15| 1043.17
10 200 377.22 | 151.35| 588.47 | 472.15| 875.61
11 200 360.92 | 151.35| 588.47 | 472.15| 863.39
12 200 360.92 | 151.35| 588.47 | 472.15| 863.39
13 200 561.19 | 151.35| 651.00 | 472.15 | 1060.49
14 200 409.89 | 151.35| 588.47 | 472.15| 900.11
15 200 406.48 | 151.35| 588.47 | 472.15| 897.56
16 200 406.48 | 151.35| 588.47 | 472.15| 897.56
AVERAGE 375.95| 151.35| 604.10 886.38
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