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Introduction

PUPIL

IRIS

Image Ref:
Aging– Add Life (add-life.org) 

Fingerprint – Vecteezy (vecteezy.com) 

Facial – Springer (springer.com) 

Voice ID Elimination – Adept Forensics (adeptforensics.com) 

Iris – Cleveland Clinic (clevelandclinic.org)



Iris Recognition Market Share

Ref: https://www.marketsandmarkets.com/Market-Reports/ iris-recognition-market-141994093.html



Daugman’s Iris Verification Framework

Segmentation

Normalization

Encoding

Matching

Find the iris position

Convert iris into rectangular shape

Extract feature from iris pattern

Making decision



Research Objective

Improve overall accuracy by decrease the false prediction



Research Objective

Improve overall accuracy by decrease the false prediction

False Negative

False Positive



Daugman’s Segmentation

Hough Circle 

For

 pupil segmentation

Active Contour 

For 

iris segmentation

Ref: John Daugman. How iris recognition works. In The essential guide to image processing.
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Daugman’s Normalization

Ref: John Daugman. How iris recognition works. In The essential guide to image processing.
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Daugman’s Encoding

Ref: John Daugman. How iris recognition works. In The essential guide to image processing.
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Log-Gabor Filter

𝐺 𝑓 = 𝑒𝑥𝑝
− log 𝑓/𝑓0

2

2 log 𝜎/𝑓0
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Daugman’s Matching

Ref: John Daugman. How iris recognition works. In The essential guide to image processing.
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Hamming Distance = 2 / 6 = 0.3333

0 1

Tuned Threshold (0.4633)

Matching Mismatching



Daugman’s Template Shifting

Ref: John Daugman. How iris recognition works. In The essential guide to image processing.
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Daugman’s Template Shifting

Ref: John Daugman. How iris recognition works. In The essential guide to image processing.
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Our previous work
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Segment Anything Model (SAM)

Ref: Improving iris verification systems using sam-enhanced segmentation and 

        neural network strengthened template matching.



Our previous work

Segm
entation

N
orm

alization
Encoding

M
atching

Ref: Improving iris verification systems using sam-enhanced segmentation and 

        neural network strengthened template matching.

Select initial point for SAM



Our previous work
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Neural network & Template shifting combination

Ref: Improving iris verification systems using sam-enhanced segmentation and 

        neural network strengthened template matching.



Our previous work
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0 1

0.4642

Matching Mismatching

A lot of False Positive!

Neural 

Network 

No.1

Fix False Positive

17 shifted Hamming Distance

Ref: Improving iris verification systems using sam-enhanced segmentation and 

        neural network strengthened template matching.



Proposed Method
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Jaccard Distance

Other distance measurement

Intersection ( ∩ )

Union ( ∪ )
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Pearson Correlation Coefficient

Other distance measurement

𝑟 = 1 : Positive Linear Relationship

𝑟 = -1 : Negative Linear Relationship

𝑟 = 0 : No Linear Relationship



Segm
entation

N
orm

alization
Encoding

M
atching

Neural Network Training of Multiple Distance Measurement

Other distance measurement
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Overall distance system

Other distance measurement

Uncertainty

0 10.46420.4038 0.5024

Hamming Dist.

Threshold  Neural 

Network 

No.1

Neural 

Network 

No.2

Match Mismatch

Fix False 

Negative

Fix False 

Positive

Mostly MismatchMostly Match

False Positive False Negative
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CASIA Iris Image Dataset Version 2 (CASIA-IrisV2), 
which contains 60 eyes; each contains 20 images in an 
indoor environment with a size of 640×480 pixels taken by 
CASIA-IrisCamV2 

Dataset
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Enrollment Screening

Take a picture Take a picture

Database

Image 

Processing

Image 

Processing

Matching 

Decision

Matching 

Result

Enrollment 

Screening

Enrollment 

Screening
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Conclusion

Improved Segmentation Algorithm

(Enrollment Screening)

 Accuracy > 0.07% Increased

 Balanced Accuracy > 2.49% Increased

 Precision > 26.16% Increased

 Recall > 4.74% Increased

 F1 Score >  11.15% Increased

 F0.5 Score > 14.3% Increased

Improved Matching Algorithm

(Multiple Distance Measurement Fusion)

 Accuracy > 0.03% Decreased

 Balanced Accuracy > 10% increased

 Precision > 20.38% Decreased

 Recall > 18.46% Increased

 F1 Score > 0.12% Decreased

 F0.5 Score > 12.41% Decreased



Thank You 
So Much
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