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PVO: Panoptic Visual Odometry
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3. Enhanced Module

Panoptic-Enhanced VO Module
» VPS helps VO: adjust weight for stuff and thing

1. Motivation

VO-Enhanced VPS Module
» VO helps VPS: tracking from 2D to 3D

Our Problem:

» |nput: monocular videos » Panoptic-Aware Confidence: remove
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4. Experiments

SOTA VPS Results
> VPS on VKITTI2
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2. Our Solution

Video Editing
» Apply PVO to perform motion control,

SOTA VO Results
» Robust pose on dynamic scene VKITTI2

» Unify video panoptic segmentation (VPS) and visual odometry (VO)
to model the scene comprehensively

Methods Temporal window size I I I
> Mutually beneficial through recurrent iterative optlmlzatlon VI— S e W W ae o replication, deletion, etc.
g VPS baseline 58.24760.11/57.93 | 55.50/53.78/56.28 | 54.13/50.20/55.53 | 53.65/48.53/55.46 | 54.90/51.95/56.05
VPS - VPS baseline + w/fusion 59.16/67.00/56.91 | 56.27/60.98 / 54.96 | 54.96/57.74/54.18 | 54.58/55.97/54.19 | 55.81/59.23 / 54.85
DROID-SLAM [ ] 1.091 0.025 0.113 1.156 R8.285 2.134 Ours (VO->VPS + w/o fusion) 58.24760.11/57.93 | 55.67/54.44/5628 | 54.29/50.91/55.53 | 53.83/49.22/55.46 | 55.04/52.48/56.05
Iteration X2 3 Ours (VO->VPS + w/fusion + w/o fea loss) | 58.51/64.07/56.97 | 55.62/58.53/54.86 | 54.29/55.15/54.13 | 53.94/53.40/54.19 | 55.14/56.62 / 54.81
Ours (VPS->VO wio filter) 0384 0061 0.116 0936 5375 1374 " (VO->VPS + w/fusion + w/o seg loss) | 58.73/65.05/56.95 | 55.83/59.34/54.89 | 54.51/56.01/54.15 | 54.15/54.26/54.19 | 55.37/57.49 / 54.82
| Ours (VPS-}V{)) 0374 0.057 0.113 0960 3487 0.998 Ours (VO->VPS) 59.18/67.00/56.94 | 56.25/61.00/54.93 | 54.94/57.77/54.15 | 54.57/56.01/54.17 | 55.80/59.25/54.83
2 Map t-1 . . Ours (VO->VPS + w/o depth ) x2 59.17/66.87/56.95 | 56.39/61.45/56.25 | 55.04/58.15/54.15 | 54.72/56.46/54.22 | 55.89/59.57 / 54.83
P : Panoptic Segmentation Module Ours (VPS->VO x2) 0.371 0.057 0.113 0954 3.135 0.926 Ours (VO->VPS) x2 59.18/67.00/56.94 | 56.42/61.67/54.93 | 55.10/58.40/54.15 | 54.84/56.67/54.17 | 55.94/59.77 | 54.83
[ Decoder ! Ours (VPS->VO x3) 0.369 0.055 0.113 0822 3.079 0.888 > VPS On Citys Ca p e S
Backbone K
DROID-SLAM’s runtime (FPS) | 573 1267 1996 7.08 10.20 11.13
) Methods Temporal window size
m 't : Fi E d F:;Eer: Ours’ runtime (FPS) 4.45 0.69 14.52 6.22 8.10 8.60 on Cityscapes-VPS val k=0 k=5 k=10 k=15 VPQ FPS
"1 Flow Encoder } sty : : VPSNet-Track 63175647680 | 56.1/44.1/649 | 53.1/39.0/634 | 513/354/62.0 | 559/43.7/648 | 45
Initial Optical Flow Pt > TrajeCtOry Com parison VPSNet-FuseTrack 64.5/58.1/69.1 | 57.4/452/664 | 54.1/39.5/647 | 522/36.0/64.0 | 57.2/447/66.6 | 13
! Pose ) SiamTrack 64.6/58.3/69.1 | 57.6/45.6/66.6 | 542/392/65.2 | 52.7/36.7/64.6 | 57.3/447/664 | 4.5
| 4D | —, ' T PanopticFCN [ ] + Ours 65.6/60.0/69.7 | 57.8/45.7/66.6 | 54.3/395/65.1 | 52.1/354/643 | 57.5/45.1/664 | 5.1
Correlation Volumes || Panoptic | Depth = ‘ —a R - VPSNet-FuseTrack + Ours 65.0/59.0/69.4 | 57.6/45.0/66.7 | 54.4/39.1/65.6 | 52.8/35.8/65.2 | 57.5/44.7/66.7 | 1.1
- ’ Update Module I e 7 1 | i
e e W ' > Context Encoder D J 4 Fused 2: KITTI 10 / d - > VPS on VIPER
) — \ # / i Ground_Trul 4
Feature -/ o | — oo | & : o \
danoptic-Enhanced VO Module @ Map t 4 / A [N Medionts Tenuporal wandow etz VPQ FPS
| P . / : \ ) on VIPER k=0 k=5 k=10 k=15
Backb u A\ . eature . % s / = / B ; ] VPSNet-Track 48.1/38.0/57.1 | 49.3/45.6/53.7 | 459/379/52.7 | 43.2/33.6/51.6 | 46.6/38.8/53.8 | 5.1
FEhe0ne & Herationxl 2 o Y Map t | T |/ \ VPSNet-FuseTrack 49.8/40.3/57.7 | 51.6/49.0/53.8 | 47.2/40.4/52.8 | 45.1/36.5/52.3 | 484/41.6/532 | 1.6
Feature e~ VO-Enhanced VPS Module - o : = w m ow SiamTrack 51.1/423/58.5 | 53.4/51.9/54.6 | 49.2/44.1/53.5 | 47.2/40.3/529 | 50.2/44.7/55.0 | 5.1
Map t VO — VPS4 KITTI 09 VKITTIZ 01 VKITTIZ 18 VKITTIZ 20 PanopticFCN [ /] + Ours | 54.6 /50.3/57.9 | 51.7/445/57.3 | 50.5/41.8/57.2 | 49.1/38.9/569 | 51.5/439/57.3 | 3.6
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