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The sugar process

Preparation

Cane shredded with hammer %




The sugar process
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Sugar washed out of shredded can in a diffuser
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The sugar process

Evaporation

Multiple effect evaporator train
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The sugar process

Crystalisation

Vacuum pan boiling with seed
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The sugar process f : TR
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Centrifuges separate sugar crystal from molasses
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Continuous centrifuge
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Massecuite feed
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Continuous centrifuge basket




C centrifuge control system
Synchronised flash




Innovation
via Researc|

12

SMRI
2025

Camera arrangement

\

B Camerahousing

LEDs which flash once
per revolution to produce
stroboscopic effect in
centrifuge
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Images




Sugar ratio
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Added water control valve
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Results

*  Purity has a positive relationship to added water

Linear within operating range

* Sugarratio is an indicator of purity 5
* Actual value of ratio using fixed threshold method ;
depends on: i

* Lighting ’{

* Camera aperture
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16 . Flash duration
. Threshold level
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ugar ratio
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Sugar Milling Research Institute\CCO\CCC-python\CCO\CCC.py (3.104)

@, CCC.py - C:\Users\roubser\OneDrive -

Control of purity &=
’ Set point 200 Sugar Ratio 0.0

Valve opening 76.9

Set point
° ACq uire image 3 Threshold Threshold 100
Durati - Cument ¥ Current 66.72 Flowrate 76
° Find I uration e < )
clean Sugar darea Comment Comment
| N : = ) |mage file c:\images\ES 26_6_2024\CCC

Fileroot |c:\images'

* Use area fraction to
calculate valve position

Set.Manual data

| |
Set Flash ‘, Set Camera | Set Image \ Set File root |

* Adjust valve
* Repeat
17
6]
SMRI

2025




oooooo Summary of problem
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* How can massecuite area be separated from sugar?
— Must not be fooled by uniform shade
— Must be immune to variations in lighting and camera settings
— Calculate sufficiently fast for control (2 seconds ?)

— Images ready every 300 ms

— Must run unsupervised

SMRI
2025







	Slide 1: MISG 2025 Sugar centrifuge image classification
	Slide 2: The sugar process
	Slide 3: The sugar process
	Slide 4: The sugar process
	Slide 5: The sugar process
	Slide 6: The sugar process
	Slide 7: Boiling scheme
	Slide 8: Continuous centrifuge
	Slide 9: Massecuite feed
	Slide 10: Continuous centrifuge basket
	Slide 11: C centrifuge control system
	Slide 12: Camera arrangement
	Slide 13: Images
	Slide 14: Sugar ratio
	Slide 15: Added water control valve
	Slide 16: Results
	Slide 17: Control of purity
	Slide 18: Summary of problem
	Slide 19: Discussion

