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Who we are

 Faculty of Architecture

o QS World’s 13th in the subject

 LSCM Center, Lead

 Three investigators

o Prof Frank Xue, Associate Professor. AI, BIM, Optimization, Digital Twin

o Prof Anthony Yeh, Chair Professor. GIS, Urban planning

o Prof Wilson Lu. Chair Professor. Digital construction

 NCTI-DC Hong Kong

o Est. Oct. 2024

o Hong Kong’s first NTCI branch
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1 Smart construction & digitalization

 Smart construction as a national strategy

o 中央政府：“發展智能建造”——《十四五規劃和
2035年遠景目標綱要》

o 國家自然資源部：《关于全面推进实景三维中国
建设的通知》

o 国务院：《数字中国建设》

 In Hong Kong

o Election Manifesto of Chief Executive Election 

2022

o Development Bureau’s Technical Circular (2021)

o CIC’s Construction Digitalization Roadmap (2021)

6 Applications (DAs)
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1 BIM is a key to construciton digitalization
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BIM mandatory stages
(DevB TC(W) No. 2/2021)

Top BIM uses in 
Hong Kong (Src: CIC)

Scan-to-BIM 
(Moon Palace, 
Src: authors)

 Local construction market: ~HK$300* billion.

 BIM (building information modeling) in Hong Kong 

o “Wider” by industry-wide mandatory uses

All public works >HK$30M since 2020 (DevB, 2019)

All private projects >HK$300M by 2026 (CIC, 2022)

o “Deeper” for values

“A roadmap on BIM for plans submission” (Policy Addr 2022)

20 mandatory BIM stages since 2022 (DevB, 2021)

 3D LiDAR scans in top BIM uses

o Surveys actual 3D dimensions, real assets

o Every developer/contractor has a laser scan team

o Affordable data sources for micro-scale urban models

(*: Est. figure by GovHK)



1 Challenges ahead

 Three major challenges

o Hard-to-process LiDAR data

Large-scale, occluded, cluttered/noisy, unstructured

Worsened by >40 semantic labels

DL’s point-object accuracy gap

  >80% mIoU for points

  <40% mIoU BIM objects 

o ‘Landing’ for local industry

Construction business

Government’s regulations

o BIM dominance by commercial software/standard

By A**/B**/C** companies

Gov./SME/Univ. may be reluctant 
6

200 Mil points, 4,000 m2 floor area

30 Building + 14 Urban labels



1 Visiting sites in HK, Shenzhen, Huizhou, 
Dongguan, Shanghai, etc.
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1 Needs for scan-to-BIM in practice

 Scan-to-BIM aims to

o Verify as-designed BIM

E.g., Real assets of HKIA terminal

o Digital twin built assets

E.g., Actual dimension/HVAC (retrofitted by tenants)

o City model of site/indoor/outdoor conditions

 Pain points felt by practioners

o Inaccurate manual segmentation

o Manual reconstruction of general AEs

o No 3D BIM objects

o Low applicability 

By BIM consultant/regulator/planner
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1 General workflow; existing paradigms’ scopes
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 4 steps 

1.1 Point-level

1.2 Primitive-level

1.3 3D BIM details

2. Applications (Src: Authors)

1.2 General 

architectural 

elements (AEs)  

wall floor

column beam

1.3 Detailed BIM 

objects

door window

lighting HVAC

furniture

1.1 Segmentation

Input 3D scan

(Src: Authors)(Src: Authors) Time cost: ~5% Time cost: ~20% Time cost: ~75%

2. Applications

BIM/

Open-

BIM

CIM

1. mesher + ifcopenshell

2. Current AI software

Not covered

Not covered

Not covered



2 Software funcs/ tools

Plugins for BIM consultant

Plugins for BIM regulator

Plugins for CIM consultant

2 The SBASE system

 SBASE system

o With our award-winning algorithms 
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Input: 
3D points 
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HK Construction context 

*: Or other commercialization-friendly DL; #: Code of Practice (BD, EMSD, WSD)

Space voxel-based 

room partition 1 

1.1 Segmentation 1.2 General AEs 1.3 Detailed 3D objects

OneFormer3D*/FLKPP* 

instance segmentation 1 

Training datasets Building CoP# Frequent BIM 

objects index

Iterative RANSAC 

plane/cylinder detection 1 

Rule-based object 

checking
AffineTrans optim. for 

auto BIM object fitting 2 

Cross-section/3D/VSM 

points-object matching 12



2 Case of public housing, Yip Wong Road Phase 1

 Data source: Geosys, and HKHA.
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41,000,000 points in 2.5GB file

Point-level Label Instance objects

Semantics + Instances

SBASE GUI
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Scan-to-BIM metrics from pilots

 A reference floor scan of 12 offices.

 Current
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KPI
Native Revit® 

(Ver 22.1) 

Other paradigms
(Aurivus® Ver 2)

Milestone goal^ 

(stress-test ver.)

Overall performance
(a floor of 30 case offices#) 200 labor-hours 140 labor-hours

(30% saved)

100 labor-hours
(50% saved)

Input file size -- 20 GB 40+ GB

F1 accuracy for General AEs -- 60~80% 70%

F1 accuracy for BIM objects -- 30%^* 40%

3D BIM objects detection -- N.A. 30%

   74%

 35~80%

 55%

 Server ram





2.2. Light-weight CIM export

 Source: Student Residence at Wong Chuk Hang Site.  1. Remove costly 
objects by 
triangles/m3

 2. shape-
preserving QEM 
simplification
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122,453 facets (.ifc) LoD4: 5,780 or 5% facets (of .ifc)

(with furniture)

OpenBIM

Near-lossless 

simplification

Light-weight

OpenBIM

Whole building output: [LoD-3 GIS model] <1.5% of BIM facets (no furniture)



3. Findings

 The 3 challenges partly solved by SBARSE

o LiDAR processing

Recent DL models (testing UniDet3D and some 2025 models)

Human modeler’s functions to correct DL’s FN/FP errors.

o ‘Landing’ for local industry

Objects enabled rule-based checking

Default checkings for local Code of Practice (CoP)

o Dominance by commercial

OpenBIM (BlenderBIM) / OpenGIS (Cesium) supports
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3 Awards & news
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4. Disseminations to academia and industry
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Secretary for Housing (Winnie) at CIC Expo 2023, Sky100

HKU FEng. Alumni 
Assoc., iLab, 2023

Keynote, 2023 China Smart Construction Conference

Conferences in Greece, 
Tsinghua, &SCUT

2024: LSCM Summit, Hong Kong



4. Extensions and future work

 Deep Feature/GenAI 3D modeling (patent)

 Teaching

 Integration with BIM, concrete GPR scan
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5 Summary

 Smart construction, as a part of smart city, is needed in HK and the world

 Scan-to-BIM is vital to smart construction

 DL/AI is helpful in 

o Automating Scan-to-BIM

o Compliance checking of objects

o Compression of excessive model details

 Still much to improve

o DL accuracy (instance-level is lower than expected)

o GenAI may reveal new directions

o Multi-source can enrich the scan-to-BIM

 Looking forward to joint efforts with multi-disciplinary research
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AI saves BIMers and creates 
new values

Thank you!
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