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Abstract

A device for automatic recovery and placement of traffic cones has been designed. The device has
the functions of automatic recovery and placement of traffic cones. The mechanical arm of the
traffic cone in the gripper is an important part. The kinematics analysis of the manipulator is per-
formed, and the trajectory of the end effect or of the manipulator is simulated and analyzed in
Adams. The Monte Carlo method based on Matlab simulates the reach of the manipulator to the
working space, and verifies the feasibility of the manipulator grasping.
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Figure 1. Device work flow chart
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Figure 2. Collection box three-dimensional schematic
diagram
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Figure 3. Collection box internal layout

3. WEHEREBAEE

2.2, Kidt

KT BN, (3B 5 e @y, Hil, SOEMERBOtERER. SR, ZThRe
PLR S iR B R ROR B R JE[9] o A SCBETH—3CaT MR (147 “ a5 ARG HE(A] 4), Prid & F 2 AL
TUHPRA I =0 6 om (FEILEE 1), ik “mse” s S 10 1@y Pk sg il sy
BEINE R SOEHE AL, o, AR TR (18] 5), AZIEHE N E R AR SOEHE R, BTid L
PR DU T SN (RS 11 A Pk A HE A TO AL 55— IA(E] 6), B HLBE AL T P A dIUBOA A 1l
UETT CAESCER R 05 2 18, RdE 3 48, S 5 4R, R 8 DI, XPRE BT UL 40 A ETiE .

2.3. BN
12 F Solidworks 3 BT i %% B 24 e (A8 SC 5 B FUprid 38 B R A B iEmHE, FrbA I — RN H 2
BE T 8 5 IR, BRI E A 7 . BAEEABUNT 1m®, T EIEE.

Table 1. Parameters of traffic cone cone diameter

=1 NBHEETERSHR

Rk 1 2 3 4 5 6
H#(mm) 135 311 47.4 64 80.8 97.4
R 7 8 9 10 11
HAE(mm) 114 131 147 164 181

@) (b)

Figure 4. Three-dimensional schematic view of traffic cone. ((a)
shows the stretched state, (b) shows the compressed state)
B 4. Z@#EIAREE () BAMRIKE, (b) BRESHK

)

DOI: 10.12677/met.2020.91001 4 MU TR S AR


https://doi.org/10.12677/met.2020.91001

TR, HHE

\
| T

Figure 5. Enlarged view of the outermost section of the traffic
cone (chassis)
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Figure 6. Top view of traffic cone
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Figure 7. Three-dimensional schematic diagram of automatic
recovery and placement device of traffic cone
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Table 2. Manipulator parameter table
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Figure 8. Schematic diagram of the mechanical arm
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Figure 9. Flow chart of robotic arm operation
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Figure 10. Mechanical
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Figure 11. Mechanical finger stress diagram
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Figure 12. D-H mechanical arm coordinate system diagram
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Table 3. D-H parameter table
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Table 4. Inverse kinematic analysis methods [18]
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Figure 13. Trajectory map of a mechanical gripper as it grabs a
traffic cone
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Figure 14. Space reach of gripper
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