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Key Frame Extraction for SLAM Based on Spatio-temporal Slices

Abstract

Abstract: To deal with the data redundancy and computational complexity of the mobile robot 3D visual
SLAM (simultaneous localization and mapping), a key frame extraction technique based on spatio-
temporal slices is proposed. Based on the analysis of the texture characteristics of the spatio-temporal
slices, it yields that the motion state of the image acquisition device can be represented by the slope
change of the texture. The similarity degree between two adjacent slices is measured to find out the key
frame by use of the nearest neighbor pixel-matching algorithm, which can accurately describe the motion
state of the device with the reduction of the redundant frames. The experimental results show that the
proposed method can reduce the data redundancy in frames effectively, and presents an advantage in the
localization capability and processing speed in SLAM due to the exclusion of the unnecessary
computation.
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Abstract: To deal with the data redundancy and computational complexity of the mobile robot 3D visual
computation.

SLAM (simultaneous localization and mapping), a key frame extraction technique based on
spatio-temporal slices is proposed. Based on the analysis of the texture characteristics of the
spatio-temporal slices, it yields that the motion state of the image acquisition device can be represented by
the slope change of the texture. The similarity degree between two adjacent slices is measured to find out
the key frame by use of the nearest neighbor pixel-matching algorithm, which can accurately describe the
motion state of the device with the reduction of the redundant frames. The experimental results show that

the proposed method can reduce the data redundancy in frames effectively, and presents an advantage in
the localization capability and processing speed in SLAM due to the exclusion of the unnecessary
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Fig. 1 Extraction of spatio-temporal slices
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Fig. 2 Texture changes of slices from different data sets
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Fig. 3 Nearest neighbor pixel-matching algorithm
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Fig. 4 Spatio-temporal slices and the key frame

3.2 SERIGUR

h T B UEAS SCH IR 25 1) 5% B gk ARV Y
PERE, 5 SCHBRI7] N [R) 35050 SRV S SCHR[6] 1 4%
(]2 S R PNEIAT AL, H9E7E RGB-D SLAM
E LIsAT. SERCR M Xtion RGB-D K5 4%
J&#%, RGB K149 #1% 640x480, =ik 30fps,
fifif~F- 5 4 Lenovo PC, 2.6GHz Intel Core i5 CPU,
8G RAM.

1% BT RSESS:, S UG AL I 2R 21
i T N 74 [ R 2 SN £ 2 R O - 3 Gl )
ANR), WGBS E . Bk,
BAE RS SIS 5, LR 10 emis, X VALK
(TRT IS BIPIRA B8 RS, UG AL IS 43 il

http: // www.china-simulation.com

© 1727 «

https://dc-china-simulation.researchcommons.org/journal/vol30/iss5/13
DOI: 10.16182/j.issn1004731x.joss.201805013



Zhang et al.: Key Frame Extraction for SLAM Based on Spatio-temporal Slices

o 30 458 5 ]
2018 4 5 JJ

Iig . JRIE A EIE S, 0 AR R R s SR
& A IR = FORIORPE O, Py
OB R H b i) 14, G WUIT R 2 1)
FIGER A B i s &l 5@ (b) s .

3.5 —
3.0 57 ;
251 ji |
20} ﬁ ~f
= I I
1.0+t V / ) i
/i AL
05| j& %
of AN Hi
~0.5 - : '
—1 0 1 2 3 4
x/m
(@) PEUE RAE 2 ) LIz B A g
4
3
2
£
>\. /
0 e A
. 7 [H]
- ff ]
. L e
1 0 1 2 3 4

x/m
(b) EHGREE W& LIS FBE ik
Bl 5 SCEMWIHREUR LM B GRAE % B AL e

Fig. 5 Localization performance of the image acquisition
device for the key frame extraction algorithm
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