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Background

O Traditional offline annotation requires manual investments and lacks real-time update

O Light-weight online generation tendency for vectorized HD map construction
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Motivation

Front View Image w/o Mask Ours GT Label

=1 |1 :{ O Current challenges

« Subtle annotations and strong shape priors for map

» Hard to capture specific structure features

Learned

Mk » Lack detailed representation for road elements
as

MGMap: Improve localization and highlight specific features by

incorporating the guidance of mask information
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Overview

O An efficient mask-guided learning framework for
online vectorized HD map construction

O Instance and point-level mask information are - =
introduced to highlight the effective features.

O MAI decoder and PG-MPR module are specifically
designed for different level regressions.

O Our MGMap achieves superior performance and
shows generalization capability.
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MGMap Design

> BEV Extractor
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MGMap Design

» Mask Construction

(PG-MPR)
Mask Feature

* Instance level: Instance mask to activate query
LSV F

Positional Grid

Enhanced BEV » Point level: Binary mask for patch extraction

Instance Mask (MAI decoder L _ )\ . £ ; M ‘ M.
@ ,D% WQ mas = AinsLins(Mins, Mins)

+ MLy (My, M)
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MGMap Design

> Instance-level: MAI Decoder

=  Mask-activated instance decoder
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MGMap Design

> Point-level: PG-MPR
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MGMap Design

> Point-level: Mask Patch Extraction

® GT Points ® Reference Points A Sampling Positions
—— Learned Offsets Patch Regions

Dense & Reliable Sample * dense & reliable patch feature

Vi = fe:z:t (FmaR(Bz)a (xzay’t))

QSVS )
VD

Sparse & Coarse

% ——ry Qst! = MultiHeadAtt(

\Region for ROI Align

(a) Original Deformable Attention  (b) Mask Patch Refinement (Ours)
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Performance Comparison

O Nuscenes dataset

APcham er APraster
i CAE LT G ERce ped. div. tJ:ou. avg. ped. div. bou. avg. FPS
Camera-Based Methods

HDMapNet [1cra22] [19] EBO 30 144 21.7 33.0 23.0 - - - - -

InstaGraM [cvPrw23] [39] EB4 30 33.8 47.2 44.0 41.7 - - - - -
MapTR [1cLr23] [23] R50 24 46.3 51.5 53.1 50.3 324 23.5 17.1 24.3 15.7
MapTR [icrr23] [23] R50 30 45.2 53.8 54.3 51.1 32.9 24.9 18.9 25.6 15.7
MapVR [NeurPs23] [49] R50 24 47.7 54.4 514 51.2 37.5 33.1 23.0 31.2 15.7
PivotNet [1ccvas) [9] R50 30 53.8 55.8 59.6 57.4 - - - - 9.6
BeMapNet [cvrr23] [32] R50 30 57.7 62.3 59.4 59.8 - - - - 4.4
MGMap(Ours) R50 30 574 63.5 63.3 61.4 46.5 36.5 28.7 37.2 11.6

© MapTRV2 axiv231 [24] || R50 24 || 598 624 624 615 || - - - - -

MGMap*(Ours) R50 24 61.8 65.0 67.5 64.8 - - - - -

VectorMapNet [1cv1.23] [26] R50 110+ft 42.5 514 44.1 46.0 - - - - -
MapTR [icLr23] [23] R50 110 56.2 59.8 60.1 58.7 43.6 35.7 25.8 35.0 15.7
MapVR [Newrips23] [49] R50 110 55.0 61.8 59.4 58.8 46.0 39.7 29.9 38.5 15.7
BeMapNet [cvpr23] [32] R50 110 62.6 66.7 65.1 64.8 - - - - 4.4
MGMap(Ours) R50 110 64.4 67.6 67.7 66.5 54.5 42.1 374 44.7 11.6

LiDAR-Based Methods

HDMapNet [icra22] [19] PP 30 104 24.1 379 24.1 - - - - -

VectorMapNet [1cm1.23] [26] PP 110 42.5 514 44.1 34.0 - - - - -
MapTR [icLr23] [23] Sec 24 48.5 53.7 64.7 55.6 38.9 30.1 41.1 36.7 6.0
MGMap(Ours) Sec 24 63.5 66.7 73.6 67.9 534 44.4 52.6 50.1 5.5

Camera-LiDAR Fusion Methods

HDMapNet [i1crA22] [19] EBO & PP 30 16.3 29.6 46.7 31.0 - - - - -

VectorMapNet [1cvi.23] [26] EBO & PP 110+ft 48.2 60.1 53.0 53.7 - - - - -
MapTR [icLr23] [23] R50 & Sec 24 55.9 62.3 69.3 62.5 46.4 384 49.2 44.7 5.2
MapVR [Newrlps23] [49] R50 & Sec 24 60.4 62.7 67.2 63.5 52.4 46.4 54.4 51.1 52
MGMap(Ours) R50 & Sec 24 67.7 71.1 76.2 71.7 59.6 47.3 54.6 53.8 4.8




Performance Comparison

O Argoverse dataset

Method Backbone || AP,.q APy, APpo.  mAP
HDMapNet [19] EBO 5.7 13.1 37.6 18.8
VectorMapNet [26] R50 37.2 504 40.6 42.7
MapTR [23] R50 50.6 60.7 61.2 57.4
MGMap(Ours) R50 52.8 67.5 68.1 62.8

O Enlarged perception range

BEV range Method APpeq.  APgy,  APpy,  mAP

MapTR [23] 37.9 44 .4 41.6 41.3

60m x 60m MGMap(Ours) 48.7 53.4 50.0 50.8
AmAP +10.8  +9.0 +8.4 +9.5

MapTR [23] 36.5 43.7 39.1 39.8

90m x 30m MGMap(Ours) 46.4 56.1 49.1 50.5
AmAP +99 +124 +10.0 +10.2
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Ablation Study

O Mask-guided design

Ins. Point APped. APy, APy, mAP
53.1 60.1 59.5 57.6

v 55.4 61.7 61.5 59.5
v 54.9 63.4 62.3 60.2

Ve v 574 63.5 63.3 614

O EML Neck design O PG-MPR design

Baseline PV BEV MG || AP,y APs, AP, mAP g £ APpeq  APgy  APpy  mAP
v 452 538 543 5Ll / / 55.4 61.7 61.5 59.5
;o 17 499  She 481 008 2 55.8 64.3 62.3 60.8
sy | 0.1 1 56.3 62.6 62.5 60.5
/ y 31 60l 505 576 01 2 57.4 63.5 633 61.4
/ N e 0.1 3 56.0 62.9 62.9 60.6

012 2 56.0 62.7 61.5 60.1
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Visualization

O Sunny Condition

Multi-View Surrounding Images

MapTR Ours GT
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IEEE / CVF Computer Vision and Pattern Recognition Conference
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