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Agglomerated Oil Droplets
• In Some Produced Water Samples, the 

Volume of Oil Represented by 
Agglomerates May Be Very Significant

• So, HOW do we Measure Aggregated • So, HOW do we Measure Aggregated 
Oil Droplets in Those Samples?
– Need to Isolate Droplets First
– Then Count Them Individually
– Add Count to Original Isolated Oil 

(Singlets)
– Total Volume for ALL



Agglomerated Oil Droplets
• First Potential Approaches Tried:

– “WaterShedding”:  Very Common 
Technique, but requires knowing what you 
are looking for in advance

– Hough Transformation (Circular): Voting – Hough Transformation (Circular): Voting 
algorithm where each point is handle 
independently

• Current Approach: Find “Arcs” and 
Convert to “Circles”



Agglomerated Oil Droplets

• Methodology Used:
1. Detect Full Particle Image
2. Detect Edges on Image
3. Identify Circular Arcs3. Identify Circular Arcs
4. Fit Circles to Arcs
5. Calculate Spherical Volume of Each 

Circle



Examples of Method:
original 
image

edges separated circles 
identified

arcs identified



Examples of Method:

• Count and volume 
are merely added as 
additional particle additional particle 
properties

• Volume is added to 
the overall PPM 
calculation



Current Status of Method

• Total Volume of Spheres Detected 
Increased by 20%

• Total Number of Spheres Increased 
by 9%by 9%

• Typical Number of Spheres per 
Particle Ranged Between 0 and 7 in 
This Sample



Next Steps

• Integrate Algorithm Into Production 
Software for Testing

• Large/Multiple Data Sets
• Characterize False Negatives/Positives• Characterize False Negatives/Positives
• Adjust Algorithm Parameters for 

Maximum Effectiveness
• Quantify Results/Prove Repeatability



Questions?

Thank You!Thank You!


