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A data scientist and Al researcher, he specializes in digital twins, data
science, and Al applications.

At SnT, he explores how these technologies can improve building
design, construction, operations, and lifecycle information
management.

Drawing on experience across China, France, and Luxembourg, he
transforms complex data into practical, intelligent solutions.
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Industrial projects: Data Center of AxaTech

Project owner: AXA TECHNOLOGY SERVICES

Project Management Team: GreenFlex (contractor) — PHOSPHORIS (subcontractor)
Surface area: 760 m*

Number of servers: 923; IT power: 720 Watt / m?; Cooling power consumed: 540 kW.
Amount of work: €39,500 excluding VAT

Labor: 257 hours worked

Mission carried out: BIM modeling and cooling system optimization (2017-2019).

Achievement: Up to 25% energy gain.




Industrial projects: Municipal Pool of Reims

Project owner: Reims Urban Community

Project Management Team: Fluids (Contractor): EDF OPTIMAL SOLUTIONS / Fluids (subcontractor): PHOSPHORIS
Building area: 4,500 m? of buildings / 2,695 m? of a total of 5 pools (indoor and outdoor) / 1,178 m? of ice rink (indoor and
outdoor)

Cost of project: €45,000,000 excluding VAT

Mission carried out: BIM conception and performance simulation of energy systems (2017-2019).

Achievement: up to 30% performance improvement.
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Industrial projects: Office Building of Grenoble IntenCity

Project owner: Schneider Electric

Research subject: Building life-cycle data management.

Building area: 27,000 m?

Energy system: 4000 m* of photovoltaic panels and 2 wind turbines on the roofs, 8 AHU with energy recovery through heat exchangers.

Mission carried out: Building data integration algorithms development (2021-2024).

Achievement: Reduce manual intervention and labor costs by 90%.
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Al for Design

1. Al automates details, liberating creative design.

ARCHITECT DESIGN IDEA LLM REVIT DESIGNED BUILDING

HISTORICAL DESIGN ARCHIVE
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Al for Design

For instance, architects can explore various design options in seconds.

Architecture  Structure  Béton  Acier  Systémes

Generate
Building

Generate
Propriétés X D Niveau 0
|

Plan d'étage -

Plan d'étage: Niveau 0 ~ H@ Modifier le type

Graphismes B |
Echelle de lavue  [1:100 '
Valeur de I'échelle .. 100
Afficher le modéle  Normal(e)

Niveau de détail Moyen

Visibilité des éléme... Afficher I'original
Remplacements visi... Madifier...

Options d'affichage.. Madifier...
Orientation Nord du projet

Affichage des jonct.. Nettoyer toutes les j... A
=

Arborescence du projet - Projet4 X
ROEESHR @

O,

- :D: Vues (tout)
+ Plans d'étage
+ Plans de plafond
+ Vues 3D
+ Elévations
Légendes
+ [E Nomenclatures/Quantités (tout)
3\; Feuilles (tout)
2] Familles
[®] Groupes
247 Liens Revit

+ o+
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Insérer

X

Annoter

Analyser Volume etsite  Collaborer Vue Gérer Compléments  Al-Designer

DE-Carbon  Modifier -

() Graphigues accéléres

ﬂ Al-Designer

Describe the building you want:

A small 3-floor street-facing building with a double-height ground floor, a plain facade
and regular windows.

Everything is created inside one transaction, so a single Ctrl+Z undoes it. Start from a
metric Architectural template project.

Style:
Minimalism -

Building type: O
Office "

Generate | ‘ Cancel

* Revit plugin developed by Zhiyu




Al for Design

2. Al transforms LCA analysis from a manual data-matching task into a fast, scalable, and repeatable workflow.

DESIGNED BUILDING ENGINEERS BUILDING MATERIALS LCA DATABASE LCA ANALYSIS
Material Schedule EMBODIED CARBON (A1-AS) 5
Material Assembly Quantity Unit =
M Concrete Foundaticns 285 - 41 2 A
W Concrete Structire 14206 -
W Gass Facade £s6. - kg CO.e /m? EXCELLENf 4
W Gass Windows mn7 - &
B Stee Structre TRs t = LIFECYCLE STAGES
B sea Reinkorcement 9 ' DATARARE o 1
e e - Q= - =
B nscfation Roof 312 - b Concrete (C30/37)
B Tirber Cladding 85 - EPD: Concrete. C20/37,Giobsl Al A2 A3 A4 AS
RowMaterad  Tronsport  Mancfctaring  Trarsportto  Corstruction
B Timber Interior 628 L iv G"S(U-M-E) L Supply Ske & Estatation
Assemblies > EPD:Gs_Lowe_Giobs T
Assembly Layers Steet )
(Rebar] MATERIAL CONTRIBUTION
i ct:sgn - Clddng (et ?&suq_m_cnw« 3 (kg COse / m?)
Sy "u\hum(mmwod) 4 o | B Concrete ar%
S EPD: Minecaiitool_Giobal E}» sl 2%
e Conoete 3 W Giss 18%
st | - Timber (c11) ‘ W insuation n%
Fioor Sab Concrete Firesh ‘
° ) W Timber 8%
== ] - -
/—i/ TOTAL EMBODIED CARSON
(A1-AS)
W s 1,854
Il INSULATION tCOze
B TmBer
(€P0)  Rogoe: Gobst (€90 Rogor: Gobsl EFD)
Year: 2019 Year: 2019 o 10 20 30 <0 S0 Years
Source: EPD M Sowoe EPO Hub

HISTORICAL MATERIAL MAPPINGS
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Al for Design

For instance, embodied-carbon analysis can be done with Al in a few minutes.

Architecture  Structure  Béton  Acier Systémes Insérer  Annoter  Analyser Volumeetsite Collaborer Vue  Gérer Compléments DE-Carbon  Modifier -~

LCA
Propriétes X ) WSHP 2-3 System View X s
m :E)EV?EW b () Graphiques accélérés
Vue 3D: WSHP 2-3 Systerr Modifier le type
Graphismes B [ /
Echelle de lavue [ 1:100 l = >
Valeur de I'échelle ... 100
Niveau de détail Moyen
Visibilité des éléme... Afficher I'original °
Remplacements visi... Modifier... B
Options d'affichage... Modifier... ;
Discipline Génie climatique
Afficher les lignes c... Par discipline
Style d'affichage de... Aucun(e) A
=2l il
Arborescence du projet - imeadvancedsample... 2 '
ﬁt‘g (w} iz=] B& ﬂ DE-Carbon — Mapping Results - O X
O‘ 10 items - 10 matched - DB: BKOBAUDAT (Germany) - LLM tokens 49 036 (in 12 501 / out 36 535, 25 calls) - 10 items with quantity > 0 processed - 159 zero-quantity materials skipped + 84 items not processed (trial limit 10)

GWP is the EPD value per reference unit. GWP/BIM-unit and ltem GWP total apply a unit conversion; when the EPD lacks the needed property the factor is estimated — see the Conversion basis column. Review low-confidence rows and estimated

o
= 0, Vues (Advanced)
conversions before use.

+ 7
= Design Source Name Family Category Count Qty Unit Matched product Declaration GWP GWP unit Ref. unit  GWP / BIM un
+ ALL Material Metall - Lack - Grau Unassigned 1450 26.407 m? Coating powder IGP-DURA@xal 4201 - Coat |EPD (DIN EN 15804 6,898 kg CO; eq kg 10001,447 ~
+ FP Material Fassade - Glas Unassigned 438 68.478 m* Windows - Solarlux GmbH - All-glass system |EPD (EN 15804+A2 | 117,125 kg CO eq m* 1561,66
= HVAC - Design| |Element type [Standard M_Duplex Receptacle | Installations éle| 415 415 pcs Electric socket; 1 piece EPD (EN 15804+A2 | 0,385 kg CO; eq pcs. 0,385
+ Plans d'étagy |Element type  |600x600 - 277 M_Plain Recessed Lig | Luminaires 195 195 pcs LED office luminaire EPD (EN 15804+A2 | 108,952 kg CO; eq pcs. 108,952
+ Vues 3D (3D, |Material Fassade - Metallpanel Unassigned 191 10.266 m? Metal Ceiling Panels & Baffles (1 mm, withot | EPD (DIN EN 15804 | 36,209 kg CO; eq m? 36209,098
+ Elévations (8 | Material Stahlbeton - Fertigbeton Unassigned 139 56.091 m? Concrete and Concrete Elements - DUCON (|EPD (EN 15804+A2 | 56,269 kg CO; eqg m* 1125,378
+ Coupes (Bui Element type |STB d=30 STB Stutze - rund Paoteaux porteur| 131 131 pcs Concrete and Concrete Elements - DUCON E|EPD (EN 15804+A2 | 62,497 kg CO; eq m? 245,939
+ Vuesdedest |< [0 T b ' i nonT z PV EE— Y n it - i = lemm i arnns snlaaas PR . X )

+ HVAC - Zones
‘ Export CSV | | Close |

_liguez pour sélectionner|

* Revit plugin developed by Zhiyu using OKOBAUDAT Database 10



Al for Construction

1. Al spots where the finished building differs from the original plan.

DESIGNED BUILDING MODEL-SCAN COMPARISON DISCREPANCY REPORT
ey ‘ ENGINEERS LLM

BIM MODEL
CRITICAL MAJOR MODERATE MINOR B
5 (.8 | 12| 7 |\&
DEVIATION UST
0 SEVERITY
1 Rool Parapet Heght High +38 CRITICAL
6} 2 Curtain Wall Offset Outward +15 MAJOR
3 Baicoryy Sab Height Low -2 MAJOR
€D COMPARE GEOMETRY | 4 Cdemxe | Ofsetiward s wasoR
2 [ s Base Wal Height High 32 CRITICAL
#" DETECT DEVIATIONS
) ‘ DEVIATION (mm) 6  CanopyEdge Heght Low -18 MODERATE
| il CATEGORIZE & SCORE =
‘ -50 -25 -10 0 +10 +25 +50
| FRDNGS 1 ——> DEVIATION VECTOR (DIRECTION & MAGNITUDE) OUERNTRESAT

X FAIL oo

LASER SCAN
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Al for Construction

For instance, Al highlights the differences between the completed building and the original plan.

Architecture Structure Béton Acier  Systémes Insérer  Annoter  Analyser  Volume et site Collaborer Vue Gérer Compléments  Al-Designer DE-Carbon DeviationScan ReCap M

Compare
Propriétés X & 6oy % | ﬂ DeviationScan — Ask about Deviation — O x |' =
MiniBuilding PointCloud.rcp vs Projet Minimal Building - 32 elements - mean |dev| 17.8 mm - 80.5 % within
- +20 mm les acceleres
) ) You: -
Résultats de I'analyse (1) List the 10 worst elements and whether they lean in or out.
DeviationScan:
Ranked by **mean absolute deviation** (‘meanAbsMm’).
Direction is based on **mean signed deviation**: negative = **in / behind model face**, positive = **out /
proud of model face**. Q)
| # | Element | Level | Mean abs | Mean signed | Lean | L |
o R B e e [ -
| 1| Murs — Générigue - Ext. 200 mm — id **258380** | Level 3 | **34.5 mm** | **-14,0 mm** | **|n** | <
| 2 | Murs — Générique - Ext. 200 mm — id **258376** | Level 2 | **33.8 mm** | **-24.3 mm** | **In** |
| 3 | Murs — Générique - Ext. 200 mm — id **258382** | Level 3 | **33.6 mm** | **-12.6 mm** | **In** |
| 4 | Toits — Toit - 200 mm — id **258419** | Roof | **32.6 mm** | **+16.9 mm** | **Qut** |
— [ Appligue | 5| Murs — Générique - Ext. 200 mm — id **258378** | Level 2 | #**32.0 mm** | **-22.9 mm** | **|n** |

16 | Murs — Générigue - Ext. 200 mm — id **258374** | Level 1| **31.5 mm** | **-23.9 mm** | **|n** | (]
17 | Murs — Générique - Ext. 200 mm — id **258372%* | Level 1 | #28.5 mm** | *-19.9 mm** | #*|n** |

18| Sols — Dalle en béton - 250 mm — id **258412%* | Level 3 | *28.0 mm** | *+7.9 mm** | *Qut** |

19| Murs — Générique - Ext. 200 mm — id **258383%* | Level 3 | #27.2 mm** | -6.5 mm** | *In** |

110 | Murs — Générique - Ext. 200 mm — id **258381%* | Level 3 | #27.0 mm** | *-6.6 mm** | **|n** |

Arborescence du projet - Projet Minimal Buildi... X

ROERS R @
Q,

~

= :D: Wues (tout) =
— Plans d'étage
:I:E Niveau O
[Ij Niveau 1
[I:E Niveau 2
[I:E Plan Masse
<+ Plans de plafond
— Mues 3D
1] 30}
+ Elévations
Legendes

+ FE Nomenclatures/Quantités (tout)

Ask (Ctrl+Enter) ‘ | Close

~ 1:200 - >

Snl * Revit plugin developed by Zhiyu 12
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Al for Construction

2. Al turns site signals into early warnings.

BUILDING UNDER CONSTRUCTION ;.

e i CAMERAS + REAL-TIME HAZARD DETECTION SAFETY ENGINEERS
| SENSORS Al SAFETY MONITORING . e =
(’ eat A, p < A SN = g - ‘
CAMERAS 0 0000s 4 : A . ; e & e o e
I. o010 '~‘c'- 305016030701 "’T‘," 3
= I MR\ © & s S i
ENVIRONMENTAL ’ * : 4 | N = oeeN 3 resowen 12
z SENSORS : N A, MEDRY N
3 § G = .J T = N ") <9 > ; N ALERT HISTORY
: "' i -. \< : >4 Level3 /
— &
@ e compLance
— EQUIPMENT < g
i el O restricTED Z0NE ENTRY o 4  — )
= . FALLHAZARDS X N
:“ @’T UNSAFE WORKER-EQUIPMENT : y 4
¥ eromny R :
WY smoke/HeAT .
LASER SCAN
{773 BLOCKED ACCESS ROUTES SAFETY ALERTS
=
PN SR I L > ‘ > D (G T —
ot gtei)t’:ctl:!fzrg:‘e INSTANT EMAIL/SMS MOBILE APP SITE BEACON /
ALERTS NOTIFICATIONS ALERTS WEARABLE ALERT
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Al for Operation

Al reduces energy consumption and improves the building performance.

BUILDING OPERATION SENSORS + LIVE DATA WEATHER + OCCUPANCY
@ ' WEATHER FORECAST | ELECTRICITY TARIFF
INDOOR ; s
a TEMPERATURE “@. 78%
; & et V"\/\

i---o O HUMIDITY
?
Lo €O, LEVELS

22 occupancy

= @ EQUIPMENT
' STATUS

1 =
ok i ENERGY

' '
i i
) & > 4

e

— METER DATA

¥
OPTIMIZED CONTROLS
: =25 fA ¢
@ =2 2=(0) il
ZONE TEMPERATURE AIRFLOW EQUIPMENT LOAD
SETPOINTS ADJUSTMENT SCHEDULING SHIFTING

Right Temperature « Right Airflow - Right Time - Lower Energy

J

ENERGY PERFORMANCE

HVAC ENERGY USE (kWh) TOTAL HVAC ENERGY ENERGY SAVINGS
100% 1,250,000
KWh

~== BEFORE (TYPICAL)
75% w—— AFTER (Al OPTIMIZED) 3 5 o
\\/\ 812,000 A)
50% w = il
N \/\/f~ 438,000 ki
SAVED
0%

N MAR may JuL SEP NOV BEFORE AFTER

PEAK DEMAND REDUCTION CARBON REDUCTION
%) -224 @) -28%
Lower Peak kW Metric Tons CO,

COMFORT MAINTAINED

ZONE TEMPERATURE (°F) INDOOR AIR QUALITY

L) (R— UPPER COMFORT LINIT @ €0, LEVELS
] COMFORT RANGE 620 ppm 6000

OCCUPANT COMFORT

----- LOWER COMFORT LIMIT
———  ACTUAL (A1 0PTIMTED) HUMIDITY
R e e i 45% 600D
& W VENTILATION RATE
@ 18 cam/PERSON. GOOD * K ko ok
&0 High Comfort
MR MR OMAY UL SEP NOV All Day
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SnT Partnership

At SnT, we work closely with industry to turn research into practical, high-impact solutions.
Our collaboration domains

* Al for construction and the built environment

* Al for advanced and intelligent manufacturing

e Autonomous systems and mobility

* FinTech

Our enabling expertise

 Artificial intelligence and data science

* Software engineering

» Cybersecurity, reliability and trust
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SnT Partnership

Interested in working with us?

We work closely with companies on real industry challenges.

Our partnership programme connects companies with our researchers.

Public funding may be available to support joint projects.

Any question?
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