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Haptic Model Theory and Rendering Technology

QIN Wei, HANG Lubin” ,HUANG Xiaobo,FU Zhiyu, LU Jiuru

(School of Mechanical Engineering,Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract ; Physical model and collision detection algorithm are the key to the haptic rendering. The 7 dof haptic device

was taken as example to introduce the feedback mechanism and electrical structure of haptic device. The haptic modeling

method was analyzed and compared. The spring-mass model was introduced, and the plane structure model and solid

model of spring-mass model was given. The advantages and disadvantages of the haptic rendering were analyzed, and the

traversal algorithm of AABB method was proposed. The haptic interaction model of operation tool and virtual cylinder

was set up in Chai 3D. The force feedback situation was analyzed to provide the theoretical basis for the research of

haptic rendering.
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Figure 1  Force feedback device with 7 DOF
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Figure 2 Schematic diagram of haptic rendering
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Figure 3  Electrical components of
7 dof force feedback equipment
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Figure 4  Virtual object contact model
based on spring-mass model

NP S FiroR 2G4 A A S AT A i /N ER
5 7] P - o R Y A ST ) R APLE I AT 52 ELAE
I, SR P 3 A i o 5 SRS BV AT R Lk 5
P IR Y AR A SRy BV T LURRSZ I S AR A
2.2 NIMRERBEHARER

HE ARSI BRE P R AU AR 14 7 fh 5 e A L 1 B 45
ARBFFE R —RWFFERN A, HXEBE T 2R IAE LR JLTs
TR

1) M FU) PR S ARG 32 5 Al f A 00 114 S5 ARl 4 e 1A
A o



.50 - B THI# Light Industry Machinery

2017 FFEE2 1

BS5 PHREFBEEAXZANGTLETEAR
Figure 5 Deformation sketch map of
virtual small ball and membrane
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Table 1  Comparison of several modeling methods
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Figure 6 Plane structure model of

spring-mass model
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Figure 7 Solid structure model of
spring-mass model
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Table 2 Several typical bounding box methods
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Figure 8 Virtual objects constructed

by AABB method
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Figure 9  Traversal algorithm flow
chart of AABB method
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Figure 10 Flexible elastic cylinder in
virtual environment
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Figure 11

Interactive operation experiment
between virtual tool and cylinder
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Figure 12
and cylinder in three different conditions
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