Towards Temporal Fusion Beyond the Field of View
for Camera-based Semantic Scene Completion
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Single-Frame-Based

knOWIGdge) to prlmarlly address OUt-Of-Camera- MonoScene Mono | 34.16 11.08 | 5470 27.10 2480 570 1440 1880 330 050 070 440 149 240 1950 100 140 040 11.10 330 210 | 3107 7.02

I I I I - TPVFormer Mono | 3425 11.26 | 55.10 2720 2740 650 1480 1920 370 1.00 050 230 1390 260 2040 1.10 240 030 11.00 290 1.50 | 30.76  7.87
view Complet|0n US|ng tempOraI cues In camera OccFormer Mono | 3453 1232 | 5590 3030 3150 650 1570 2160 1.20 150 11.70 320 16.80 390 2130 220 1.10 020 1190 380 370 | 3046 B8.68
based SSC Symphonies Stereo | 42.19 15.04 | 5840 2930 2690 11.70 2470 2360 320 360 260 560 2420 1000 2310 320 19 200 16.10 770 8.00 | 2348 640

CGFormer | Stereo | 4441 16.63 | 6430 3420 3410 1210 2580 26.10 430 370 130 270 2450 1120 2930 170 3.60 040 1870 870 930 | 3354 9.06
. : : L2COcc-C | Stereo | 4431 17.03 | 66.00 3500 33.10 13.50 2510 2720 3.00 350 3.60 430 2520 11.50 30.10 150 240 020 2050 9.10 890 | 3224 855
= C3DFusion: We propose a S|mple yet effective ScanSSC Stereo | 44.54 1740 | 66.20 3590 35.10 1250 2530 27.10 350 3.50 320 6.10 2520 11.00 30.60 1.80 530 070 2050 840 890 | 33.60 9.50

temporal geometry fUS|On methOd C3DFUS|On L.2COcc-D Stereo | 45.37 18.18 | 68.20 3690 3460 1620 2580 2830 450 490 330 7.20 2620 1190 32.00 210 240 030 2160 960 950 | 31.85 10.05

Temporal-Frame-Based

that performs perspective allgnment between VoxFormer-T | Stereo | 4321 13.41 | 54.10 2690 25.10 730 2350 21.70 360 190 1.60 4.10 2440 810 2420 160 1.10 000 13.10 660 570 | 4021 11.58
. - - : HTCL-S Stereo | 4423 17.09 | 64.40 3480 3380 1240 2590 27.30 10.80 1.80 220 540 2530 1080 3120 1.10 3.10 090 21.10 9.00 830 |33.14 904
explicitly point-mapped historical and current Hi-SOP Stereo | 44.57 1749 | 63.95 3427 35.85 1377 2591 2735 7.8 299 259 7.9 2607 1035 3077 168 481 106 20.15 870 790 | - -
- - FlowScene | Stereo | 4520 17.70 | 64.10 35.00 3370 13.00 27.70 2640 10.00 420 3.10 7.00 2630 1000 3020 3.10 5.10 1.10 2020 890 9.10
frame features in the 3D metric Space of the CF-SSC Stereo | 4621 1640 | 61.30 3330 2920 1190 3040 2630 480 260 270 630 2850 1140 2830 150 140 040 17.70 720 630 | - :
current frame. Ours Stereo | 47.62 1898 | 67.00 3630 3320 1930 30.60 29.00 330 540 440 470 2960 1470 33.80 1.60 280 030 22.80 1140 10.40 | 4437 17.17
= 2 refinement techniques for robust fusion: v' Quantitative results on SSCBench-KITTI-360 test set.
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features and improve geometric fidelity by .
Single-Frame-Based
emphasmng information from the current frame. MonoScene | Mono | 37.87 1231 | 1934 043 058 802 203 086 4835 1138 2813 332 3289 353 2615 1675 692 567 420 3.09
TPVFormer | Mono | 4022 1364 | 2156 1.09 137 806 257 238 5299 1199 31.07 378 3483 480 3008 17.52 746 586 548 270
= : : : OccFormer | Mono | 4027 13.81 | 2258 0.66 026 989 382 277 5430 1344 3153 355 3642 480 3100 1951 777 851 695 460 | - i
Built on C3DFusion, our model achieves strong Symphonies | Stereo | 44.12 18.58 | 30.02 1.85 590 25.07 12.06 820 5494 1383 3276 693 35.11 858 3833 11.52 1401 957 1444 11.28 | 3439 11.93
' CGFormer | Stereo | 4807 2005 | 29.85 342 396 1759 679 663 6385 17.15 4072 553 4273 822 3880 2494 1624 1745 10.18 677 | 4472 15.61
SOTA performance on the SemanthKlTTl and ScanSSC Stereo | 4829 20.14 | 2991 378 428 1434 908 665 6221 1816 40.19 5.16 4268 883 3884 2550 1660 19.14 1030 6.89 | 45.09 15.44
SSCBenCh'KITTI'36O benChmarkS, Wh”e Temporal-Frame-Based
i 17t FlowScene | Stereo | 4698 19.12 | 29.83 444 378 1671 871 777 6070 1699 3959 6.01 43.17 945 3732 2514 1735 1812 1063 7.56
demonStratmg robust generahzatlon across CF-SSC ‘ Stereo ‘ 4579  19.10 ‘ 28.10 339 6.87 1676 775 568 5901 1680 37.60 495 42.16 826 36.14 2189 1473 1772 973  7.14

diverse existing architectures. Ours Stereo 4928 21.74 | 31.16 539 7.01 1812 825 566 6370 19.12 41.64 509 4393 1043 4073 27.62 1930 23.08 1234 874 | 5241 23.72

Ablation Studies

v' Qualitative Results

v Ablation study of C3DFusion.

“TPFA', ‘'HCB’, and ‘CCFD’ denote temporal 3D point
feature alignment, historical context blurring, and
current-centric feature densification.

TPFA HCB CCFD IoU mloU

Baseline 48.59 16.58
(a) v 49.09 18.45
(b) v v 48.99 18.88
(c) v v 48.87 18.86
Ours v v v 49.53 19.31

v' Generalization of C3DFusion
across other leading camera-based SSC models.

Method IoU mloU
VoxFormer-S 44.02 12.35
+ Temporal LSS fusion 44.39 (+0.37) 9.56 (-2.79)
+ C3DFusion 45.98 (+1.96) 15.12 (+2.77)
OccFormer 36.50 13.46
+ Temporal LSS fusion 44.48 (+7.98) 16.91 (+3.45)
+ C3DFusion 44.83 (+8.36) 18.29 (+4.83)
ScanSSC 45.95 17.12
+ Temporal LSS fusion 49.31 (+3.36) 17.67 (+0.55)
+ C3DFusion 49.89 (+3.94) 18.73 (+1.61)
CGFormer 45.99 16.87
+ Temporal LSS fusion 48.59 (+2.60) 16.58 (-0.29) G N ongt
DFusi 49.5 54 19.31 (+2.44 | o
+ C3DFusion (Ours) 053 (+3.54) )1 (+2.49) Input RGB CGFormer VoxFormer-T HTCL-S Ours Ground Truth
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