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ArchCAD-400k: A Large-Scale CAD drawings Dataset

and New Baseline for Panoptic Symbol Spotting
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Background

CAD Drawings — A Universal Language in Engineering fields
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Electrical Drawings




Background EEEE

From Primitives to Semantics
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Background EEN

Panoptic symbol spotting aims to interpret CAD drawings by assigning semantic
and instance labels to graphical primitives.
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Background EEEE G

Value of Panoptic symbol spotting
» Various downstream tasks

» Structured engineering corpora
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Data Engine

Data Scarcity comes from difficulty in labeling
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Data Engine EEE

Layers and Blocks — Interior structures embedded in CAD drawings

lllustration of Layers lllustration of Blocks



Data Engine EEE

Human-machine collaborative annotation
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Exploring ArchCAD-400k EEEN

> Larger Scale; > Primitive level label;

> Data of rich diversity; > Extended semantic category coverage.
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Exploring ArchCAD-400k EEEE G

A Glimpse

' Complete Drawings
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DPSS Framework EEE

Panoptic Symbol Spotting

— Key Problem: How to represent CAD primitives ?

Image based representation Primitive based representation
» Good at capturing geometric shapes » Good at capturing the distance, size, and
and contextual information; topological relationships of primitives;
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DPSS Framework EEE

DPSS Components

» A dual branch encoding strategy for image and graphics;
» An adaptive fusion module for bimodal features from images and graphics;

» An End to end transformer decoder for panoptic symbol spotting.

Fusion feature

Primitive set Point Transformer backbone
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(a) DPSS Framework (b) Adaptive fusion



Experiments — Baseline results EEE

On FloorPlanCAD

.. Total Thin Stuff Additional  Semantic spotting Instance spotting
Method Additional d Method prior inputs

prior 1inputs PQ SQ RQ PQ SQ RQ PQ SQ RQ F1 wF1 AP50 AP75 mAP
SymPointV2 w90 963 936 908 966 940 80.8 909 889 SymPointV2 w/ 89.5 883 713 607 60.1
. CADSpotting w/ 93.5 93.9 722 69.1 69.0
CADSpotting w/ 88.9 956 930 897 962 932 806 897 898 DPSS w/ 931 932 748 710 708
DPSS w/ 89.5 962 931 904 966 935 797 91.1 875 : : i i i
CADTransformer wio 689 883 733 785 940 835 586 819 715 DeepLabvd +R101 woo 088 T4 o uns
GAT-CADNet wlo 737 914 807 - - - - - - CADTransformer w/o 822 801 _ _ _

SymPoint wlo 833 914 911 841 947 888 482 695 694 . ’ ’
) SymPoint w/o 86.8 85.5 66.3 55.7 52.8
SymPointV2 wlo 832 913 91.1 858 925 927 493 703 70.1 SymPointV?2 w/o 87.0 86.3 66.4 5777 575
DPSS wlo 86.2 930 92,6 88.0 941 935 647 83.0 779 DPSS w/o 92.0 932 67.0 61.8 61.5

On ArchCAD-400K

Total Thing Stuff Semantic Spotting Instance Spotting
Method Method
PQ SQ RQ PQ SQ RQ PQ SQ RQ F1 wF1 AP50 AP75 mAP
CADTransformer 600 897 669 525 836 627 70.1 9677 725 CADTransformer 84.1 83.4 — — —
SymPoint 476 86.1 553 514 919 559 399 739 54.0 SymPoint 76.8 62.0 36.1 309 308
SymPointV2 605 880 688 624 917 681 528 737 717 SymPointV2 69.8 69.3 449 402 397

DPSS 706 902 782 656 924 709 77.6 878 884 DPSS 87.8 84.1 456 41.1 407




Experiments EEE

@ Ablation studies @ Cross dataset experiments

Effective encoding & fusion module Quality and transferability of ArchCAD-400K
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Experiments

Visualizations

(a) Ground truth

(b) DPSS

(¢c) SymPointV2

(d) Ground truth
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Thank you
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