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3. Method 4. Experiments
T - Panoptic Path Mask Grouping (MG) S ————————
Panoptic arjop EEEE Repeat Feature DVPQ¥% on Cityscapes-DVPS k=1 k =2 k=3 k = Average FLOPs
— Feature | awen O R VT PolyphonicFormer A = 0.50 [70.6 | 63.0 | 76.0/62.9 | 49.2 | 72.9|59.3 | 42.3 | 71.7|56.5 | 36.9 | 70.8|62.3 | 47.9 | 72.9| -
A 1 mask P s ' PolyphonicF A =025 [67.8]61.0|72.8/60.4 | 47.6 | 69.8/56.9 | 40.8 | 68.6/54.3 | 35.8 | 67.8/59.9 | 46.3 | 69.8| -
. y L = | Queres f e ‘ Pglghgﬁigﬁ‘ggg,\zo.m 50.2 | 43.4 | 55.2|44.4 | 33.4 | 52.4|41.5 | 28.6 | 51.0/39.5 | 24.7 | 50.4|43.9 II 32.5 |52.3 -
: o o . o ms Average: PolyphonicFormer [62.9 | 55.8 | 68.0/55.9 | 43.4 | 65.0(52.6 | 37.2 | 63.8/50.1 | 32.5 | 63.0|55.4 | 42.2 | 65.0| 1,675G
Thing | @:_» q; ! my R Mask .J'E—l: qs ! > Mask
g Qua =\ fQU ; QR [T Poresenon ifQU L L x - u Average: ViP-Deeplab [13]  [61.9 | 55.9 | 66.3]55.6 | 44.3 | 63.8/52.4 | 38.4 | 62.6/50.4 | 34.6 | 61.9|55.1 | 43.3 | 63.6|9,451G
% Initial Mask (1mo) » J Loss % o5 ‘ DVPQ? on SemKITTI-DVPS k=1 k=5 k =10 k =20 Average FLOPs
. . . 2 st (}_ezv_L_n_k_nig_i __________________ Query _Liflfi[]%i_ ________ Query Update (QU) : -
Depth-aware Video Panoptic Segmentation (DVPS): 2 S T K T || A A e E T PR EE
LY LR T Phredictions T [ QU [ QR [T prcicton Features PolyphonicFormer A = 0.10 [41.8 | 41.1 | 42.4/35.1 | 28.2 | 40.1|33.7 | 26.0 | 39.3|33.0 | 25.1 | 38.7(35.9 | 30.1 | 40.1| -
1) Taki 4 : ¢ ) I N N o L I Average: PolyphonicFormer |52.2 | 50.1 | 53.8/45.6 | 37.2 | 51.7|44.2 | 34.9 | 51.1|43.4 | 33.8 | 50.6|46.4 | 39.0 | 51.8| 402G
- Lakillg Taw v1Aeos as Mmput. Depth ey | | Me ! §=<ff§?25 'ﬁil MG l Average: ViP-Deeplab [43]  |48.9 | 42.0 | 53.9]45.8 | 36.9 | 52.3|44.4 | 34.6 | 51.6|43.4 | 33.0 | 51.1|45.6 | 36.6 | 52.2| 2,267G
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2). Predicting instance-level temporal-consistent seementation results. Repeat | e .
) 5 P S " Depth Feature (Xfpn) Depth Path ® oeres Results on Cityscapes-DVPS and SemKITTI-DVPS (DVPQ).
3). Predicting depth results for every pixel. N U Panopic Festure (i) ‘ uenrfeesonne 1 Our method achieves better results with about 4 computational cost.
o . : Panoptic cuery | gPanoptic pathi [ Tracking Embeddings (v) Queries \ Method k=1k=2k =3k=4VPQ Method DSTQ
4). A complex and holistic scene understanding task. g reatire ] ey LT ISimnarmes m rl-lab 54.8
|| EE e O [} acking i 1 o »u SiamTrack [63] | 64.6 57.6 54.2 52.7 57.3 {fqngg)fi - 55.6
7 Rack d d Mot; : g T Panoptic Feature (XELL) racking Head ViP-Deeplab [43]| 69.2 62.3 59.2 57.0 61.9 1p-Leepia 63.3
. bdCKkground an otivation Ours (ResNet50)| 65.4 58.6 55.4 53.3 58.2 PolyphonicFormer ~ 63.6
Ours (Swin-b) 70.8 63.1 59.5 56.8 62.3 PolyphonicFormer* 64.6

1). Joint depth and segmentation prediction.
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W il - P <l e n Depth Prediction i ek Predicion Results on Cityscapes-VPS. (VPQ) ICCV-2021 SemKITTI-DVPS
B NI | N . . | | Our method also outperforms some  Challenge. PolyphonicFormer is
I ) W e ol | | e Panoptic Segmentation: (with query learning) other works on VPS. the WINNER.
R e N i = — i One Query -> One Thing / Stuff Vethod Depth|Panoptic|Ins|PQ Tlabs rel § Laepin|PQ t|abs rel |
' Panoptic Segmentation . . . .. ViP-D lab [43 v v 60.6 | 0.112 e ——————
. - Bipartite Matching for calculating training loss. iP-Deeplab [47] B et Mg 0.1 |6541] 0.101
K-Net (NGUI’IPS ‘21) V1P—Deep1ab (CVPR ‘21) tuf Masicpredictions Depth v - - [N/A| 0.084 1.0 1653 0.089
. . Panopt;i : /| -]637] N/A
Unified Query Learning Dense Head for Depth f_ Hyb??;‘(’zﬁrs) oV fo%r /A 5.0 [65.2| 0.080
for Segmentation Estimation o i cti Depth Estimation: (with query learning) PolyphonicFormer (ours)| v v |v|65.2] 0.080 10 |65.4| 0.079
Though progress has been made in segmentation with query One Query -> Depth Map of Thing / Stuff Up1ﬁed fre.tmework 1s good for mutual benefit and robust to .1(.)88
. T . Cal Training Loss using Panoptic Bipartite weight choices between sub-tasks rather than mutual competition.
learning, the recent works on depth estimation still uses dense head Merge . _—
Depth Estimation Matchlng Results St PQ T b l i,
like the first depth estimation method with deep learning in 2014. StuffDepth predictions ages aps 1o Method DSTQ 1|AQ
1 04.1 0.081 PolyphonicFormer + DeepSort [62] 51.8 |25.9
Our target 1s to build a UNFIED framework to JOINTLY predict Summary : Instance-level Depth Estimation Paradigm with Query 9 64.6 | 0.081 PolyphonicFormer + Unitrack [5[9] | 49.3 |22.5
. o . : : . : . . PolyphonicFormer + QuasiDense [38|| 63.6 | 46.2
geometry and semantics for holistic scene understanding. Learning for implicitly leveraging semantic information. 3 |65.2| 0.080
Thhg et St st R , [teratively query updating PolyphonicFormer 1s capable of tracking with
s & e men Depth Predictions 2). Unified framework for mutual benefit. instance-level information. different appearance-based tracking heads.
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| Dense Semantic Head —> '\ De pthE simaton ¥, %
o We adopt query learning between the two paths for mutual benefit.
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Center Regression Head —»

3). Query Modeling for encoding object information.

Next-Frame Center _» ““““““““““ Instance-level
________ Regressiontead | 1 ! E__DE___F_'PE_ Mask Predictions
We 1(tie£atlvlfly u}llodate the ObJ.GCt querlles fcir. b;)th papoptlc Instance-level Depth
Previous Work on DVPS: PolyphonicFormer (OUI'S) an P t p aths to extract mstance-level mtormation. Estimation for leveraging
i ineline. 04 semantic information.
D). Complex. 1). Simple Pipeline. - 4). Tracking Head for temporal alignment.
2). Computationally heavy. 2). Unified and Efficient. s ks ;
3). Ignore relationship between 3). Jointly predicting geometry We perform tragkmg beyond the e ) N E—
. . learned Ob] ect queries. Lirack = log[1 + L L exp(v-k™ —v-kT)| The output of the Depth_aware
geometry and semantics. and semantics. K+ k- I

Video Panoptic Segmentation
4). Task competition. 4). Mutual benefit. with PolyphonicFormer. TEL AVIV 2022




