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Abstract. In Sections 1 to 5, we provide the figures of all the trajectories that 

are obtained in the five experiments introduced in the main paper. Each of these 

sections corresponds to a subsection of Section 5 in the main paper, i.e., an in-

dividual experiment. It should be noted that the figures shown here is not neces-

sary for understanding the content of the main paper. In addition, we give the 

details of the five salient point detectors and eight local descriptors tested in this 

study and the configurations of five routes in Sections 6 and 7 respectively. 

1 Route 1: Straight Line 

In this section, five figures are displayed in terms of five different salient point detec-

tors respectively. In each figure, the ground-truth trajectory (in black) and the esti-

mated trajectories (in different colors) obtained using the IMU method and eight dif-

ferent local descriptors on the Straight Line route are shown together. 

 
Fig. 1. The ground-truth motion trajectory and the trajectories obtained using IMU and the 

combinations of the Blob&Corner salient point detector and different local descriptors on the 

Straight Line route (express way, ≈780m, ≈60km/h). (Map source: GoogleEarth). 
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Fig. 2. The ground-truth motion trajectory and the trajectories obtained using IMU and the 

combinations of the DoG salient point detector and different local descriptors on the Straight 

Line route (express way, ≈780m, ≈60km/h). (Map source: GoogleEarth). 

 

 
Fig. 3. The ground-truth motion trajectory and the trajectories obtained using IMU and the 

combinations of the FAST salient point detector and different local descriptors on the Straight 

Line route (express way, ≈780m, ≈60km/h). (Map source: GoogleEarth). 
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Fig. 4. The ground-truth motion trajectory and the trajectories obtained using IMU and the 

combinations of the Fast Hessian salient point detector and different local descriptors on the 

Straight Line route (express way, ≈780m, ≈60km/h). (Map source: GoogleEarth). 

 

 
Fig. 5. The ground-truth motion trajectory and the trajectories obtained using IMU and the 

combinations of the Harris Laplace salient point detector and different local descriptors on the 

Straight Line route (express way, ≈780m, ≈60km/h). (Map source: GoogleEarth). 

2 Route 2: Quarter Turn 

This section shows five figures in terms of five different salient point detectors re-

spectively. In each figure, the ground-truth trajectory (in black) and the estimated 

trajectories (in different colors) obtained using the IMU method and eight different 

local descriptors on the Quarter Turn route are shown together. 
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Fig. 6. The ground-truth motion trajectory and the trajectories obtained using IMU and the 

combinations of the Blob&Corner salient point detector and different local descriptors on the 

Quarter Turn route (urban road, ≈330m, ≈28km/h). (Map source: GoogleEarth). 

 

 
Fig. 7. The ground-truth motion trajectory and the trajectories obtained using IMU and the 

combinations of the DoG salient point detector and different local descriptors on the Quarter 

Turn route (urban road, ≈330m, ≈28km/h). (Map source: GoogleEarth). 
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Fig. 8. The ground-truth motion trajectory and the trajectories obtained using IMU and the 

combinations of the FAST salient point detector and different local descriptors on the Quarter 

Turn route (urban road, ≈330m, ≈28km/h). (Map source: GoogleEarth). 

 

 
Fig. 9. The ground-truth motion trajectory and the trajectories obtained using IMU and the 

combinations of the Fast Hessian salient point detector and different local descriptors on the 

Quarter Turn route (urban road, ≈330m, ≈28km/h). (Map source: GoogleEarth). 
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Fig. 10. The ground-truth motion trajectory and the trajectories obtained using IMU and the 

combinations of the Harris Laplace salient point detector and different local descriptors on the 

Quarter Turn route (urban road, ≈330m, ≈28km/h). (Map source: GoogleEarth). 

3 Route 3: Multiple Quarter Turns 

This section shows five figures in terms of five different salient point detectors re-

spectively. In each figure, the ground-truth trajectory (in black) and the estimated 

trajectories (in different colors) obtained using the IMU method and eight different 

local descriptors on the Multiple Quarter Turns route are shown together. 

 
Fig. 11. The ground-truth motion trajectory and the trajectories obtained using IMU and the 

combinations of the Blob&Corner salient point detector and different local descriptors on the 

Multiple Quarter Turns route (residential area, ≈ 960m, ≈ 26km/h). (Map source: 

GoogleEarth). 
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Fig. 12. The ground-truth motion trajectory and the trajectories obtained using IMU and the 

combinations of the DoG salient point detector and different local descriptors on the Multiple 

Quarter Turns route (residential area, ≈960m, ≈26km/h). (Map source: GoogleEarth). 

 

 
Fig. 13. The ground-truth motion trajectory and the trajectories obtained using IMU and the 

combinations of the FAST salient point detector and different local descriptors on the Multiple 

Quarter Turns route (residential area, ≈960m, ≈26km/h). (Map source: GoogleEarth). 
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Fig. 14. The ground-truth motion trajectory and the trajectories obtained using IMU and the 

combinations of the Fast Hessian salient point detector and different local descriptors on the 

Multiple Quarter Turns route (residential area, ≈ 960m, ≈ 26km/h). (Map source: 

GoogleEarth). 

 

 
Fig. 15. The ground-truth motion trajectory and the trajectories obtained using IMU and the 

combinations of the Harris Laplace salient point detector and different local descriptors on the 

Multiple Quarter Turns route (residential area, ≈ 960m, ≈ 26km/h). (Map source: 

GoogleEarth). 

4 Route 4: Multiple Curved Turns 

In this section, five figures are displayed in terms of five different salient point detec-

tors respectively. In each figure, the ground-truth trajectory (in black) and the esti-
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mated trajectories (in different colors) obtained using the IMU method and eight dif-

ferent local descriptors on the Multiple Curved Turns route are shown together. 

 
Fig. 16. The ground-truth motion trajectory and the trajectories obtained using IMU and the 

combinations of the Blob&Corner salient point detector and different local descriptors on the 

Multiple Curved Turns route (residential area, ≈ 1050m, ≈ 40km/h). (Map source: 

GoogleEarth). 

 

 
Fig. 17. The ground-truth motion trajectory and the trajectories obtained using IMU and the 

combinations of the DoG salient point detector and different local descriptors on the Multiple 

Curved Turns route (residential area, ≈1050m, ≈40km/h). (Map source: GoogleEarth). 
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Fig. 18. The ground-truth motion trajectory and the trajectories obtained using IMU and the 

combinations of the FAST salient point detector and different local descriptors on the Multiple 

Curved Turns route (residential area, ≈1050m, ≈40km/h). (Map source: GoogleEarth). 

 

 
Fig. 19. The ground-truth motion trajectory and the trajectories obtained using IMU and the 

combinations of the Fast Hessian salient point detector and different local descriptors on the 

Multiple Curved Turns route (residential area, ≈ 1050m, ≈ 40km/h). (Map source: 

GoogleEarth). 
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Fig. 20. The ground-truth motion trajectory and the trajectories obtained using IMU and the 

combinations of the Harris Laplace salient point detector and different local descriptors on the 

Multiple Curved Turns route (residential area, ≈ 1050m, ≈ 40km/h). (Map source: 

GoogleEarth). 

5 Route 5: Loop Line 

This section displays five figures in terms of five different salient point detectors re-

spectively. In each figure, the ground-truth trajectory (in black) and the estimated 

trajectories (in different colors) obtained using the IMU method and eight different 

local descriptors on the Loop Line route are shown together. 

 
Fig. 21. The ground-truth motion trajectory and the trajectories obtained using IMU and the 

combinations of the Blob&Corner salient point detector and different local descriptors on the 

Loop Line route (residential area, ≈930m, ≈38km/h). (Map source: GoogleEarth). 

8.47 8.472 8.474 8.476 8.478 8.48 8.482

48.984

48.985

48.986

48.987

48.988

48.989

48.99

48.991

48.992

Longitude

La
tit

ud
e

Motion Trajectory

 

 

Ground−Truth

IMU

VIO HARRISLAPLACE+ICIMGP

VIO HARRISLAPLACE+IMGP

VIO HARRISLAPLACE+LIOP

VIO HARRISLAPLACE+LM

VIO HARRISLAPLACE+LSSD

VIO HARRISLAPLACE+SIFT

VIO HARRISLAPLACE+SURF

VIO HARRISLAPLACE+HOG

8.4735 8.474 8.4745 8.475 8.4755

48.9855

48.986

48.9865

48.987

 

 

8.4785 8.479 8.4795 8.48 8.4805

48.9875

48.988

48.9885

48.989

 

 

8.393 8.394 8.395 8.396 8.397 8.398 8.399 8.4

49.0515

49.052

49.0525

49.053

49.0535

49.054

49.0545

49.055

49.0555

49.056

Longitude

La
tit

ud
e

Motion Trajectory

 

 
Ground−Truth

IMU

VIO BLOB&CORNER+ICIMGP

VIO BLOB&CORNER+IMGP

VIO BLOB&CORNER+LIOP

VIO BLOB&CORNER+LM

VIO BLOB&CORNER+LSSD

VIO BLOB&CORNER+SIFT

VIO BLOB&CORNER+SURF

VIO BLOB&CORNER+HOG

8.39268.3928 8.393 8.3932
49.0529

49.053

49.0531

49.0532

49.0533

 

 

8.399 8.39928.39948.3996
49.0533

49.0534

49.0535

49.0536

49.0537

 

 



 
Fig. 22. The ground-truth motion trajectory and the trajectories obtained using IMU and the 

combinations of the DoG salient point detector and different local descriptors on the Loop Line 

route (residential area, ≈930m, ≈38km/h). (Map source: GoogleEarth). 

 

 
Fig. 23. The ground-truth motion trajectory and the trajectories obtained using IMU and the 

combinations of the FAST salient point detector and different local descriptors on the Loop 

Line route (residential area, ≈930m, ≈38km/h). (Map source: GoogleEarth). 
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Fig. 24. The ground-truth motion trajectory and the trajectories obtained using IMU and the 

combinations of the Fast Hessian salient point detector and different local descriptors on the 

Loop Line route (residential area, ≈930m, ≈38km/h). (Map source: GoogleEarth). 

 

 
Fig. 25. The ground-truth motion trajectory and the trajectories obtained using IMU and the 

combinations of the Harris Laplace salient point detector and different local descriptors on the 

Loop Line route (residential area, ≈930m, ≈38km/h). (Map source: GoogleEarth). 

6 Parameter Values of the Salient Point Detectors and Local 

Descriptors 

In this section, we list the parameters used for the five salient point detectors and 

eight local descriptors in detail. 
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6.1 Parameter Values of the Salient Point Detectors 

Detector Parameter Value 

Blob&Corner Window Size 13×13 

DoG Octaves 4 

 Levels Per Octave 3 

 �� 1.6 

Fast Hessian Octaves 4 

 Threshold � 0.2 

 Sampling Step � 2 

FAST Threshold � 30 

Harris-Laplace Peak Threshold 0.000002 

 Edge Threshold 10 

6.2 Parameter Values of the Local Descriptors 

Detector Parameter Value 

HOG Block Size 15×15 

 Cell Size 5×5 

 Number of Orientations 9 

IMGP Patch Size 11×11 

ICIMGP Number of Channels 8 

 Patch Size 11×11 

LM �� √2, 2, 2√2 

LIOP Number of Spatial Bins 6 

 Number of Neighbors 4 

 Sampling Radius 	 6 

LSSD Patch Size 5×5 

 Region Radius 40 

 �
 12 

 �� 3 

SIFT Sub-window Size 4×4 

 Number of Bins Per Window 3 

SURF Window Size 4×4 

 

7 Configurations of the Five Routes 

We describe the details of each route used in this study in terms of the information 

provided with the KITTI dataset in the table below. 

 

 



Route 

No. 

Sequence No. in the KITTI 

Dataset 

No. of the Start 

Point Image (The 

Left Color Cam-

era Image) 

No. of the End 

Point Image (The 

Left Color Cam-

era Image) 

1 2011_09_26_drive_0101_sync  
0000000361 0000000816 

2 2011_09_26_drive_0009_sync 

0000000000 
 

0000000405 

3 2011_10_03_drive_0027_sync  
0000000301 

 
0000001610 

4 2011_10_03_drive_0034_sync  
0000000000 

 
0000000899 

5 2011_09_30_drive_0020_sync  
0000000000 

 
0000000834 

 


