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This supplementary material gives more details on our dataset, and shows additional results of the methods we have
evaluated. First we present stereo and optical results, then visual odometry, and we conclude with 3D object detection and
estimation.

1. Stereo and Optical Flow

For stereo and optical flow evaluation Table 1-4 provide results with additional disparity / end-point error thresholds,
ranging 2 to 5 pixels. Further, Fig. 1-15 show random samples from our stereo and optical flow benchmarks:

e First row: Left, right and successive left camera image
e Second row: Disparity ground truth, estimation (SGBM) and error map (ranging 0 — 5 pixels)
e Third row: Optical flow ground truth, estimation (Horn-Schunck) and error map (ranging 0 — 5 pixels)

Note that for illustration purposes the depth and flow maps have been interpolated. For quantitative evaluation only pixels
with associated ground truth are used. Due to the characteristics of the employed sensor, ground truth is available for
approximately 30% of all pixels in the image.

2. Visual Odometry

Fig. 16-20 qualitatively compare ground truth and estimated trajectories on our visual odometry / SLAM benchmark in
bird’s eye perspective. Ground truth velocity profiles highlight the high variability and challenges our dataset poses to the
evaluated algorithms. The enclosed file supplementary.avi' illustrates sequence 15 from our dataset, where the ground truth
trajectory is shown in black and the best performing method (LIBVISO?2) in blue. The red circle shows the vehicle’s current
position. Due to space limitations, the video has been downsampled and compressed. In our benchmark we will provide all
sequences at 10 Hz with full resolution (1392 x 512 pixels) saved as lossless compressed png image sequences.

3. 3D Object Detection and Orientation Estimation

3D object orientation confusion matrices are presented in Fig. 21 for Histogram-of-Oriented-Gradients features and
nearest neighbor, SVM and Random Forest classifiers. Fig. 22-25 further illustrate scenes from our annotated 3D object
detection and orientation dataset which have been automatically retrieved.

Codec: XVID MPEG-4, Recommended Video Player: VLC, available at http://www.videolan.org/vlc/
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. Non-Occluded Pixels All Pixels .
Stereo Matching | Rank Min Mean Max Min Mean Max @ Time
Semiglobal BM [§] 1 426 % 1495% 3634% | 482% 17.37% 41.56% 1.1s
LIBELAS [7] 2 481 % 1582 % 37.66% | 7.04% 17.64% 38.95 % 03s
SDM [11] 3 674 % 17.50% 4047 % | 690% 1934 % 45.72 % 572s
GCSF [4] 4 853% 1836% 3692% | 876 % 2025% 41.45% 24s
GCS [5] 5 678 % 1927 % 4222% | 697 % 21.15% 46.04 % 22s
Block Matching [ 1] 6 1422 % 2859 % 49.15% | 1520% 3095 % 53.45 % 0.1s
CostFilter [12] 7 1255% 2998 % 6099 % | 13.50% 31.38% 62.16% | 212.4s
GC+occ [10] 8 1445% 41.94% 8641 % | 16.07% 4359 % 86.37% | 36595
. Non-Occluded Pixels All Pixels .
Optical Flow | Rank Min Mean Max Min Mean Max 9 Time
Horn Schunck [9] 1 001% 21.33% 75.85 % 001% 31.21% 82.69 % 161.6 s
Classic+NL [15] 2 0.00% 2477 % 76.03 % 0.00% 3451 % 82.80 % 1923 s
LDOF [3] 3 006 % 2490% 76.70 % 032% 3484 % 8331 % 62.3s
Duality-based TV-L1 [17] 4 0.00% 3238% 82.96 % 026% 41.34% 87.76 % 16.2s
HAOF [2] 5 000% 36.14% 100.00% | 0.00% 44.50% 100.00 % 16.2's
GCSF [4] 6 400% 38.02% 82.65 % 401 % 4646 % 87.54 % 24s
Block Matching [!] 7 13.68% 6534 % 100.00% | 13.73% 70.19 % 100.00 % | 109.7 s
Pyramid-LK [16] 8 505% 7246 % 97.89 % 6.00% 76.20% 98.11 % 932s
Table 1. Stereo Matching and Optical Flow Estimation Errors (7 = 2px).
. Non-Occluded Pixels All Pixels .
Stereo Matching | Rank Min Mean Max Min Mean Max @ Time
LIBELAS [7] 1 1.30% 918 % 24.64% | 2.68% 10.82% 25.51 % 03s
Semiglobal BM [§] 2 1.69% 1089 % 3142% | 214% 13.08% 36.70 % 1.1s
SDM [11] 3 327% 1094 % 3584 % | 331 % 1247 % 40.93 % 57.2s
GCSF [4] 4 360% 11.14% 31.00% | 420% 1272% 3542 % 2.4s
GCS [5] 5 300% 12.17% 3155% | 3.06% 13.75% 36.17 % 2.2s
CostFilter [12] 6 487 % 2125% 53.96% | 542% 2252% 55.16% | 212.4s
Block Matching [ 1] 7 822% 23.73% 4492 % | 9.17% 2596 % 50.64 % 0.1s
GC+occ [10] 8 732% 33.63% 8224% | 877 % 3533% 82.11% | 3659s
. Non-Occluded Pixels All Pixels .
Optical Flow | Rank Min Mean Max Min Mean Max @ Time
Horn Schunck [9] 1 000% 1866% 71.72% | 0.00% 2833% 79.71 % 161.6 s
LDOF [3] 2 000% 2141% 7051% | 000% 31.45% 78.84 % 62.3s
Classic+NL [15] 3 000% 2285% 7451% | 0.00% 3239% 81.69 % 192.3 s
Duality-based TV-L1 [17] 4 0.00% 29.02% 78.69% | 0.14% 38.25% 84.68 % 16.2s
GCSF [4] 5 280% 3147% 7749% | 283% 40.79%  83.79 % 245
HAOF [2] 6 0.00% 3356% 100.00% | 0.00% 41.99 % 100.00 % 16.2's
Block Matching [1] 7 933% 6291 % 100.00% | 938 % 68.10% 100.00 % | 109.7 s
Pyramid-LK [16] 8 310% 6534 % 9641 % | 3.14% 70.10%  96.79 % 9325

Table 2. Stereo Matching and Optical Flow Estimation Errors (7 = 3px).
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. Non-Occluded Pixels All Pixels .
Stereo Matching | Rank Min Mean Max Min Mean Max @ Time
LIBELAS [7] 1 057% 634% 1884% | 1.53% 7.81% 23.23 % 03s
GCSF [4] 2 1.70% 7.73% 2823% | 246 % 9.06% 3242 % 245
SDM [11] 3 207% 791 % 33.63% | 208% 9.18% 3847 % 57.2s
GCS [5] 4 1.83% 880% 28.85% | 1.85% 10.13% 33.24 % 2.2s
Semiglobal BM [§] 5 097% 9.04% 28.75% | 1.50 % 11.05% 33.89 % 1.1s
CostFilter [12] 6 273% 1714 % 5028 % | 3.06% 1823 % 5149 % | 21245
Block Matching [ 1] 7 501% 2171 % 4339% | 583 % 2378 % 48.98 % 0.1s
GC+occ [10] 8 553% 2901 % 78.79% | 6.61 % 30.72% 78.64 % | 365.9s
. Non-Occluded Pixels All Pixels .
Optical Flow | Rank Min Mean Max Min Mean Max @ Time
Horn Schunck [9] 1 000% 17.27% 68.79% | 0.00% 26.62% 77.58 % 161.6 s
LDOF [3] 2 000% 1937% 6513% | 0.00% 29.34% 74.94 % 62.3s
Classic+NL [15] 3 0.00% 2178% 7348% | 0.00% 31.08% 80.93 % 192.3 s
Duality-based TV-L1 [17] 4 0.00% 2668% 7596% | 0.08% 36.01 % 82.68 % 16.2's
GCSF [4] 5 1.71% 2749% 7358 % | 1.73% 37.31% 80.96 % 245
HAOF [2] 6 0.00% 31.77% 100.00% | 0.00% 40.18 % 100.00 % 16.2's
Pyramid-LK [16] 7 1.83% 6036% 9493% | 1.87% 6585% 9547 % 932s
Block Matching [1] 8 6.70% 61.18% 100.00% | 6.72% 66.59 % 100.00 % | 109.7 s
Table 3. Stereo Matching and Optical Flow Estimation Errors (7 = 4px).
. Non-Occluded Pixels All Pixels .
Stereo Matching | Rank Min Mean Max Min Mean Max @ Time
LIBELAS [7] 1 040% 496% 1734% | 1.14% 628 % 21.76 % 03s
GCSF [4] 2 1.10% 598 % 2626% | 1.38% 7.14% 30.15% 245
SDM [11] 3 1.24% 635% 31.82% | 1.34% 745% 36.37 % 57.2s
GCS [5] 4 101% 7.04% 2697 % | 1.21% 820% 31.00 % 2.2s
Semiglobal BM [§] 5 029% 788% 2696% | 091 % 9.75% 3197 % 1.1s
CostFilter [12] 6 1.10% 1516% 48.12% | 1.60% 16.11 % 4930% | 2124s
Block Matching [ 1] 7 413% 2063 % 4236% | 489 % 2253 % 47.62 % 0.1s
GC+occ [10] 8 309% 2621 % 7573% | 414 % 27.88% 7568 % | 365.9s
. Non-Occluded Pixels All Pixels .
Optical Flow | Rank Min Mean Max Min Mean Max @ Time
Horn Schunck [9] 1 000% 1628% 67.00% | 0.00% 2535% 7627 % 161.6 s
LDOF [3] 2 000% 17.89% 60.70% | 0.00% 27.72% 71.75 % 62.3s
Classic+NL [15] 3 0.00% 2099% 7256% | 0.00% 30.09% 80.26 % 192.3 s
GCSF [4] 4 1.05% 2450% 7007% | 1.07% 34.68% 78.41 % 24s
Duality-based TV-L1 [17] 5 000% 2480% 74.02% | 0.00% 34.17% 81.27 % 16.2s
HAOF [2] 6 0.00% 3029% 100.00% | 0.00% 38.67 % 100.00 % 16.2's
Pyramid-LK [16] 7 1.07% 5645% 9342% | 1.10% 6249 % 94.12 % 93.2s
Block Matching [1] 8 486 % 59.68% 100.00% | 5.06% 6529 % 100.00% | 109.7 s

Table 4. Stereo Matching and Optical Flow Estimation Errors (7 = 5px).
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Figure 5. Stereo and Optical Flow Dataset
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Figure 21. Confusion Matrices of Orientation Classification using Histogram of Oriented Gradients as Features
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Figure 23. 3D Object: Sample Scenes from our Dataset
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