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3D Spatial Layout Understanding from Image Based on Multiple CRFs
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Abstract; 3D spatial layout understanding from images plays an important role in the autonomous driving and object
recognition. This paper proposes a 3D spatial layout understanding algorithm based on multiple CRFs. Firstly ,multiple differ-
ent scales super-pixel image are generated based on the multiple segmentation. Then, the feature of super-pixel are construc-
ted based on LBP surface texture feature, orientation texture feature from LM filters, color feature,and location and shape
feature of super-pixels in the image. Finally,the CRF model on every scale super-pixel image is built, the Dempster-Shafer
theory of evidence is used to integrate the inference result of multiple CRF models and the 3D spatial layout understanding
from an image is realized. The experiments on the public database Geometric Context and KITTI Layout demonstrate that the

algorithm proposed in this paper improves the average accuracy of 3D spatial layout understanding comparing to the existing

state-of-art.
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BL+C+LBP +ALM | 92.4 88.5 88.3 7.6 11.5 11.7 95.0 89.3 83. 1 89.2 10. 8
SSCRF - SVM 82.0 90. 5 88.8 18.0 9.5 11.2 98.9 84.8 86.5 88.0 12.0
SSCRF 94. 6 87.7 89.0 5.4 12.3 11.0 93.1 90. 4 86.3 89.4 10.6
MSCRF 96. 0 89.3 89.2 4.0 10.7 10. 8 95.3 90.7 87.6 90. 6 9.4
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2 [ (9 BE B s BL + C + LBP: BL + C i il LBP 44iF ; BL + C + LBP + ALM:BL + C + LBP S iS¢ 4£ 1) LM 9§ 2§41 ; SSCRF : Single Segment CRF,
ARSCHET RGP BIE  BL + C + LBP + ALM SN (U RHAE s SSCRF — SVM: SSCRF HN (i i SVM 43 2848 #EA T3 2 #1531 s MSCRE : Multiple
Segment CRF, AR 3CH T Z Y Ir Bl H. SCIRL6 J 54 (VIGT) S N TARICTH R FTGEE R, SCIRL6 1383k (vIAuto) S TS AT H R 2k
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FETF T 3D =3 [ A Jr BEAGR 25 RS AR. (A EE A,
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®2 AREEEEKITT Layout BIRE LR EFNERAE ERE B2 X FHEBERERE(HAM:%)

Bk PSR R _
Ak - - - - - - - - : S HET R FEIRR
KA | SRy | KA | SRy | Ras | LAY | Hum
SCRR[S B 92.3 96. 1 52.5 7.7 3.9 47.5 89.0 78. 4 93. 4 82. 1 17.9
SSCRF 93.1 97.8 56.8 6.9 2.2 43.2 94.9 79.3 96.2 84.2 15.8
MSCRF 93.5 98.6 56.8 6.5 1.4 43.2 96. 8 84.8 97.2 85.6 14.4
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K3 AREZECCHBEELEXINELEMFYARRES IWRFHIHEME E R ZMWITM (B4 %, REZEREE)

) AR AR bRERE SEHER R | TR RTE SER LA IE]
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SSCRF 93.9 | 90.5 85. 4 1.8 0.5 2.3 89.3 0.4 8.9 1.9 | 52 | 6.4
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