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Fig.3 Flowchart of Heat Map Generation Based on GPU
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A Method of Generating and Displaying Trajectory Line Heat Map with
GPU Acceleration

ZHU Zhengrong' HUANG Yafeng' ZHAO Liying'
1 Nanjing Research Institute of Electronics Technology, Nanjing 210039, China

Abstract: Objectives: To deal with the high computation expense in data-intensive heat map generation,
parallel computing technology based on graphic processing unit(GPU) is introduced to the heat map genera-
tion filed. With combination of trajectory line model, we propose a novel method for trajectory line heat
map generation and display based on GPU.Methods:Firstly, in order to avoid discontinuity and inhomogeneity
of heat value resulted from different dense of trajectory points or unreasonable neighborhood threshold , trajec-
tory line model is adopted to improve the effect of generated heat map. Secondly, aiming at the problem of
low efficiency of heat map generation caused by large—scale data calculation, the proposed method can im-
prove the efficiency greatly via a combination of GPU parallel computing, tuning of kernel function parame-
ter, loop unrolling and pixel buffer object. Results: Experimental results show that processing speed of the
proposed method is from 5 to 30 times faster than CPU(central processing unit) )-based implementation.
Conclusions: Additionally, the accelerator ratio tends to be higher as the resolution of heat map or the in-
crease of trajectory data.

Key words: heat map; GPU parallel computing; trajectory line; loop unrolling; PBO display
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