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A Grey Spatiotemporal Model for the Prediction
of Objects’ Near Future Evolution

BAO Lei, QIN Xiao-lin, ZHONG Yong
(College of Information Science and Technology, Nanjing University of Aeronautics and Astronautics, Nanjing 210016)

Abstract The spatiotemporal database is a new topic for researchers on modern database. Most of the researches focus on
the data model of spatiotemporal objects. Only through discrete models can spatiotemporal database be implemented. A
serious problem of spatiotemporal database implementation is how to construct complete representation for spatiotemporal
objects from their data recorded in discrete time instants. Existing spatiotemporal data models are not well suitable to handle
the objects with spatiotemporal uncertainty and the near future evolution of objects. But many application need the database
to manipulate uncertain objects and query its future evolution. In this paper we propose a data model not only for the
management of past evolutions or movements of spatial objects, but also their near future motion and behavior. The model
presented here is a discrete model for 2D free moving point objects. It use grey modeling methods to reduce the randomness
of sampling data and can give the holistic measure of objects’ movements, thus can provide more exact predictions.
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Fig.1 The two types of discrete model for a 2D moving point
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Fig.2 Use discrete model for near future prediction
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Table 1 One batch of sampling data of experiment 1

t=1 =3 t=5 t=7 t=9 t=11 t=13 t=15 t=17 t=19
x 1.2107 1.5897 1.8521 2.4488 2.5613 2.8404 3.2916 3.8478 3.95 4.3618
y 1.22 1.5253 1.9144 2.0625 2.2182 2.4963 2.8143 3.0934 3.3519 3.637
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Fig.4 Linear movement low sampling error object’s grey model
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Table 2 Comparisons of prediction results of experiment 1

=22 1=24 1=26
x ¥ My x y My x Y M

LR 4.6667  3.75 0 5.0000 4.0000 O 5.3333  4.25 0
LR MR 4.7736  3.9221  0.2026 5.1854  4.2072  0.2780 5.5972  4.4923  0.3538
AR 4.5264  3.7053  0.1472 5.0799  4.0942  0.1235 5.4009  4.4238  0.1865
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Table 3 One batch of sampling data of experiment 2

t=1 t=3 t=5 t=7 t=9 t=11 t=13 t=15 =17 t=19
x 1.7032 2.1302 1.9416 2.438 2.8538 3.1664 3.3709 3.8159 4.0752 4.5371
y 1.2371 1.4848 1.6383 2.2864 2.3253 2.9453 2.9377 2.9354 3.5035 3.454 6
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Talbe 4 Comparisons of prediction results of experiment 2
=22 =24 =26
x y He % y e % y e
LERALE 4. 6667 3.75 0 5.0000 4.0000 0 5.3333 4.25 0
SRR R T 4.9990 3.4057 0.4785 5.4609 3.3568 0.7913 5.9228 3.3079 1.1113
KA R TR 4.5799 3.7080 0.0964 5.0741 4.0727 0.1038 5.6216 4.4732 0.3646
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Fig.6 Non-linear movement object’s grey model
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Talbe 5 One batch of sampling data of experiment 3

t=1 t=3 t=5 t=7 t=9 t=11 t=13 t=15 t=17 t=19
x 1.5321 1.9391 2.2559 2.428 2.6883 2.7125 2.811 3.1677 3.1859 3.274
y 1.5017 1.7571 1.8937 1.8983 2.1061 2.2194 2.2701 2.4163 2.3882 2.6326
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Table 6 Comparisons of prediction results of experiment 3
t=22 t1=24 t=26
% ¥ My % ¥ My * y Hr
LERAE 3.3452 2.5635 0 3.4495 2.6330 0 3.5495 2.6997 0
LRI TR 3.2621 2.8770 0.3243 3.2802 3.1214 0.5169 3.2983 3.3658 0.7119
REEHW 3.3960 2.6082 0.0677 3.6003 2.7342 0.1816 3.8168 2.8663 0.3150
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