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Design of pineapple outer contour measurement device

based on triangulation

LI Ying DONG Yao WANG Kaibin HE Zifen YUAN Hao

(Faculty of Mechanical and Electrical Engineering, Kunming University of Technology, Kunming, Yunnan 650500, China)

Abstract: [ Objective] To solve the problem that pineapple dimensions are not easy to obtain and lack of processing data during the
processing of pineapple automated peeling machine. [ Methods] The cylindrical coordinate system was used to describe the positional
coordinates of the pineapple surface points, the required parameters were calculated by combining the contact measuring method and
triangulation method, the overall scheme of the pineapple outer contour measuring mechanism was designed, the static force and buckling
analysis of the measuring rod was carried out by ANSYS, and the experimental bench was built to carry out the verification experiments.
[Results] the maximum stress of the measuring rod during the measurement process was 32.463 MPa, and the maximum deformation was
0.21 mm, which meets the requirements of structural rigidity; The maximum error of the measurement test was 1.8 mm, which could be
controlled within 1%, and the average measurement time was 31.6 and 35.2 s. [ Conclusion] The measurement accuracy and time of the
experimental setup can satisfy the needs of the pineapple's actual production and processing.

Keywords: triangulation; structural design; pineapple; static analysis; buckling analysis
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Table 1 Diameter variation of pineapple mm
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20 88.0 3.00 87.0 2.75 86 3.0
30 92.0 2.00 90.0 1.50 90 2.0
40 95.0 1.50 93.0 1.50 93 1.5
50 96.0 0.50 93.0 0.00 96 1.5
60 96.5 0.25 93.0 0.00 97 0.5
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Figure 1 Reference frame of pineapple cylinder
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Figure 2 Measurement schematic diagram
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Figure 3 Pineapple convex hull contour measuring

mechanism overall structure drawing
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Figure 4 Measurement schematic diagram
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Figure 5 Measurement error analysis
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Figure 6 Measuring rod

22 FEEMHMIEIT

22,1 PR SRR [ 2, AT i RR
BB b 1) 32 Bl 72T b 3 T ) 45 A B 3k 8 A2
) B8 2y, 45 FA B e 0 00 B0 AL R B 9 A R 2R
e gh Qg 7 R

ErebilEss

A7 R¥YBEEZHX

Figure 7 Pineapple fixation method
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Figure 8 Stress analysis
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Figure 10 Geometric relation between finger claw and

spindle
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Table 2 Relationship between load rate and load motion
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Figure 12 Schematic diagram of meshing for static

50.0 mm

analysis

Hy [ 13 R IE 14 BT AL I S AT K A7 s R N T R
32.463 MPa, {Ik T M BHE AR JE Ml 58 )% 252.1 MPa, iif /& I
FEMIEEZEsR o DA fie KA &0 0.21 mm, £ T AR
o7 B, KR A I 2 15 22 4 BT T AL 0 AT Y AR TE 4 S B0

= EZET=-RNSENEZHNEENSEKE LI

32.463 Max

28.856

18.035

14.428

3.607 15.0 450
1.788e—11 Min

25.249 .
10.821
H13 MEHSBAZEAZH

21.642
7514 0.0 30.0_ 60.0 mm
Figure 13 Static stress cloud of measuring rod
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Figure 14  Static deformation cloud of measuring rod
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Figure 17 Pineapple marker point location
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