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Neural network fusion based cloth collision detection algorithm

Jin Yanxia, Ma Bo" , Jia Yao, Chen Zhixu, Lu Ye
School of Big Data, North University of China, Taiyuan 030051, China

Abstract: Objective Computer graphics based cloth simulation method is developed on the aspects of film and television
industry, game animation and mechanical simulation. The collision detection algorithm is a key step of cloth simulation for
the operation of the simulation system. The collision detection algorithm resists the virtual penetration of objects. Reliability
and real-time features have been the two key issues for collision detection. The algorithms reliability is related to the clarifi-
cation of accurate objects features, which plays an important role in the field of mechanical simulation and virtual surgery.
Real-time ability is required to have fast computing power, and the high requirements of gaming industry. The current chal-
lenge of collision detection algorithms is the incompatibility of the two features. Recent multi-precision cloth model is based
on high accuracy and low accuracy both. However, the response efficiency and reliability of this model is challenged to pre-
cision improvement. The efficiency cannot be guaranteed high-precision cloth models in common. A low-precision cloth

model is subjected to the reliability of the simulation effect. The cloth issues are required to complete the collision process-
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ing in a short time. Collision detection is costly and time consuming. The penetration issues will be occurred in low
response of collision. Efficient collision detection algorithms aid to improve the efficiency of the simulation system. Our
open neural networks library (OpenNN) based collision detection algorithm is facilitated to improve the low speed and inac-
curacy of cloth soft body collision detection in a virtual environment. Method First, the bounding box technology is com-
monly improved in collision detection. Our network uses the existing bounding box technology to illustrate a root node double-
layer bounding box algorithm, which uses the clarified axis aligned bounding box ( AABB) and sphere bounding box to
remove basic primitives quickly that have not collided. Second, a collision detection algorithm is proposed based on an
OpenNN neural network. The cloth soft body detection needs to process a large amount of basic primitive information in the
collision detection process, and the neural network can process a large amount of data. Our research proposes a new colli-
sion detection method, which provides an effective way for the detection process. The collision object and its particles col-
lide scenario are obtained through the simulation of the physical cloth system and the orientations of the cloth particles. The
integrated data set is segmented into training subset, selection subset and test subset. They account for 60% , 20% , and
20% of the original data set, respectively. The position of the cloth particles and the position of the collision object are
input into the neural network model, and the neural network model is used to predict which particles in the cloth will col-
lide. The calculation of in situ new particles eliminates the collision in respond to the colliding particles. Result The same
complex cloth detection model is through cloth simulation experiments and compare to the detection time consumption of sin-
gle bounding box algorithm, hybrid bounding box algorithm, root node double-layer bounding box algorithm, deep neural
network (DNN) fused self-collision detection algorithm, and OpenNN based collision detection algorithm. The root node
dual-layer bounding box algorithm is optimized due to shortened time is from 5. 51% to 11.32% . The total time based on
the OpenNN algorithm is reduced by 11. 70% compared to the root node dual-layer bounding box algorithm. In comparison
with the DNN fused self-collision detection algorithm, it is reduced by 6. 62% . The accuracy of the cloth model increases
by 84% , the time used by the traditional physical collision detection method has increased by 96% , and the DNN fused
self-collision detection algorithm has increased by 90. 11% . Our improved OpenNN neural network based collision detection
algorithm increases the detection time by 68. 37% . Meanwhile, the algorithm can predict collision particles accurately and
effectively. Through the collision experiment with sharp objects in extreme scenarios, there is no penetration appeared, which
verifies the reliability of our algorithm. Conclusion Our root node dual-layer bounding box algorithm is time efficiency for the
collision of simple models in the simulation scene. An OpenNN neural network based collision detection algorithm has its pri-
orities for complicated models.

Key words: collision detection; cloth simulation; neural network; axis aligned bounding box ( AABB); double-layer

bounding box
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Fig.6 Initial structure diagram of neural network
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Fig.8 The most suitable neural network structure
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Fig. 15 Time-consuming change of cloth collision detection with different models
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