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AI (combinatorial optimization) for scheduling

Do you really need AI to make plannings?..
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Voyager 2 (1977)
175 experiments

Human planners (no AI)
Finding a correct schedule
for the 175 operations:
30 planification experts, 6 months



A - B - C - D - E - F - G - H - I - J - …
B - C - D - E - F - G - H - I - J - A - …
C - D - E - F - G - H - I - J - A - B - …
D - E - F - G - H - I - J - A - B - C - …
E - F - G - H - I - J - A - B - C - D - …
F - G - H - I - J - A - B - C - D - E - …
G - H - I - J - A - B - C - D - E - F - …
H - I - J - A - B - C - D - E - F - G - …
I - J - A - B - C - D - E - F - G - H - …
J - A - B - C - D - E - F - G - H - I - …
… 

= 175 ! 
= 175 x 174 x … x 2 x 1
= ~ 10^318 

Voyager 2 (1977)
175 experiments



Supercomputer
IBM Summit (2018)
~2 x 10^17 op./sec

10^80: #atoms 
Visible Universe

1 supercomputer / atom: 
(= 10^80 x IBM Summit)

?
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Supercomputer
IBM Summit (2018)
~2 x 10^17 op./sec

10^80: #atoms 
Visible Universe

1 supercomputer / atom: 
(= 10^80 x IBM Summit)

~ 10^193 years
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J - A - B - C - D - E - F - G - H - I - …
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= 175 ! 
= 175 x 174 x … x 2 x 1
= ~ 10^318 



March 2023

January 2023

Since January 2023, Rombio used to 
manage/optimize all operations at  supply chain 
level, at Takeda Lessines.

Oct 2019

Genko: company created

Spin off project started (UCLouvain)
Public fundings: ~660k€ (Innoviris Brussels)

April 2018 Sept 2019

PhD engineering science (UCLouvain)
PhD computer science (INSA-Lyon)

Rombio: v1.0

We are a young and dynamic academic spin off. 
Rombio has been co-constructed with our customers.
Version 1.0 was 100% developed under public fundings, 
conducting pilot experiments, during 3.5 years.

Scientific collaboration with NASA:
PhD thesis in operations research, 
applied to scheduling in space missions.

June 2023

Rombio for hospitals : HR, surgery, sterilization, …



Operational
Short term: weeks

Shop floor

Tactical
Middle term: months
Supply chain, S&OP

Strategical
Long term: years

Business Plan

Planning & Scheduling: decision levels



Takeda Lessines (Belgium)
~ 1200 employees

“Alpha” S/D 

“Gamma”

“Alpha” 
Liquid 

“Beta”

Roadmap
● How to model manuf. processes?
● How to schedule operations
● Identify & Solve bottlenecks
● Risk / Uncertainty

Demo use case
Takeda Lessines (Belgium)



Alpha SD 
(SD)

Alpha LQ
(LQ)Gamma Beta

Goal: 1 x 5g 2 x 1g 6 x 5g 5 x 4g
(#batchs) 2 x 10g 9 x 20g 3 x 8g

4 x 10g

On January 2025 (after shutdown!).  Including maintenances.  Limited resources! (lines, bulks, cages, HR)

Demo use case
Takeda Lessines (Belgium)



Demo use case
Takeda Lessines (Belgium)



→ + several slots / year (+6%)

→ 1200 more patients / year cured.

→ increased revenue: +12M€ 

→ 160x their Rombio licence fee

Takeda Lessines is using Rombio since Jan’23
at the supply chain scheduling level.

Rombio replaces Excel. 

13



Increased production (optimisation VS Excel)
→ + 1-2 slots / month
     → 1 slot = ±1000L bulk
     → 1L of product = ±30k€ sales (30€/g)
     → ROI : 3.3M€ / year if 1% benefit on sales

Problems spotted several weeks ahead
(hard / impossible to spot with Excel)
→ Bulk unavailabilities
→ Cages shortage
→ Holding time violations
→ ROI: ?

Takeda Lessines is using Rombio since Jan’23
at the supply chain scheduling level.

Rombio replaces Excel. Doing much more. 

Bottlenecks can be determined and solved. 
Rombio simulates alternative / new
→ Resources (HR, machines, rooms, …)
→ Manufacturing processes 
→ ROI: ?
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Short term: weeks

Shop floor

Tactical
Middle term: months
Supply chain, S&OP

Strategical
Long term: years
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Planning & Scheduling: decision levels



Demo use case
Business plan (2~10 years)

Strategic 
planning & 
scheduling

S&OP (strategical)

Resource investments (FTE’s)
Financial goals
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Multi-levels 
planning & 
scheduling

Strategic (BP, S&OP, …)

Prod (operational)

QC (operational)



Modeling interface

Multi-level planning 
& scheduling

Planning interface

Business Plan, Finance, 
S&OP, Procurement, 

Logistics, Maintenances 

Project management, 
Scenario & capacity 
analysis, HR mngt

Production, 
Manufacturing,

Quality Control, … 

Real Time Execution Tracking

ERP / MRP / MES / Data integration

Optimization engine

Data analysis & reporting charts

Investments simulation Michael Saint-Guillain
michael@rombio.be

+32 494 90 98 47


