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What is off-site manufacturing and why is gaining traction?

Innovative approach involving the design and production 

of structural components in a factory before being 

installed on site

Opportunity to improve project planning control, 

productivity and delivery time 

Wide variability: geographical conditions, budget, building 

functions and client personalization

Due to low standardization construction has very low 

average profit margins compared to other sectors such as 

manufacturing (McKinsey and Company)
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Low adoption of established manufacturing standards 

and principles

Ripple effects on:

• Cost evaluations 

• Resources dimensioning and efficiency

• Project deadlines

How off-site construction companies track production?

Limited digital footprint to monitor factory operations
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Knowledge 

based 

approach

Design 

Manufacturing

Monitoring

Planning 

Scheduling

Which manufacturing job shop is considered?
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Howick Machine Trolleys Assembly jigs Stillages

➢ Store variable number of 

WallPams

➢ Used for on-site delivery  

1 dedicated operator: 

➢ Run manufacturing 

sequence

➢ Machine set ups for 

coil changes 

➢ Admin and Quality 

jobs

➢ Material Handling into 

trolleys

➢ Structured into 2 sides 

and 4 levels for storing up 

to 8 frames

➢ Each frame has a traveller 

pack containing Audit 

Sheet, Assy Drawing and 

Green Tag

➢ Material Handling is 

manual

➢ Up to 4 assembly workers 

for 2D assembly

➢ BathPod and UltraPod to 

the High bay 

➢ WallPams into Stillages 

➢ Transition PAM frames to 

transition manufacturing cell
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Design pipeline

• Assembly Reference

• Revision No

• Status

• Design Features

• Scheduling Day

• Howick Folder

How to schedule data to production and send CSV files to the 

Howick Machine?
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Mirror all Asite Activity. Jobs can be send to the 

Howick if the following are true:

Status = ‘Approved IFC’

SchedulingDay=NULL

Upon Assembly Reference selection the system asks:

Select Scheduling Day = Date and Time 

(optional)

Select Name of the Howick folder 

How to capture production data to evaluate process efficiency?
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Manufacturing 

- 

 Machine Pipeline

• Assembly Reference

• Revision No

• Status

• Production Time
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Scheduled Jobs flows into the Howick Area of the 

Manufacturing Excution System (MES)

Jobs have different status and informations

Workers can log in the job by pressing OPEN

Jobs control panel enables to capture several

process driven activities

Uptime and downtime events

Record quality checks  

Print QR codes and enter Trolley information



14Digital System – Acquisition Layer: MES

Completed Howick Jobs flows as available into the 

Jigs area

Jobs have different status and informations

Workers can log in the job by scanning frames QR 

code

Jobs control panel enables to capture several 

process driven activities

Uptime and downtime events

Record quality checks  

Enter Storage Location



15Digital System – Acquisition Layer: MES

The Logistic Area digitize Stillages delivery to site

Possibility to modify Status, Location and Stored 

Frames

Automatic generation of Delivery Notes

Stillages control panel list stored frames and has 

several features  

Stillages have several features

Admin staff logs into Stillages by pressin OPEN

How to leverage these data for a data-driven decision making?
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Production

Jigs

Planning

Howick

To track overall project status

Machine and workforce 

efficiency

Jigs and workforce efficiency

Forecast cycle times before 

scheduling 



17Digital System – Dashboard: Jigs

Jigs area efficiency Workforce efficiency
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What is the methodology to forecast working times? 

Manufacturing engineers interacts with this table to forecast the Assembly Reference (ARef) Work Time 

(WT) for production cycles

Enhanced visibility for coil consumption 

and cost allocation

Detailed shipping due dates to site
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This approach has been validated with 8 months of productions involving 2099 frames having working times between 0.2 to 26.4 

minutes

Feature extraction of design features

Machine learning models to forecast work times

Error Propagation on the test set (420 frames)



20Conclusions

Use Case

•How manufacturing operations are structured?

•Which digital solution is required to improve the 

operations?

Digital 

Solution

•Acquisition Layer: which data has to be captured for 

a data-driven decision making?

•Cyber Layer: What are algorithms to be leveraged to 

derive KPIs?

•Dashboard: How to structured the data analytics?
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What is coming next?

Finalise the data analytics dashboard Use of Internet of Things sensors to improve 

assets visibility
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Data Engineer

Mark Lui
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Engineer
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Automation Developer

Shambhavee Pandey

Dev Project Lead
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Thank you very much 
for your attention
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