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Diamonds, not only a girl’s best friend
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Problem statement
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• Not !

• If they suspect that diamonds are switched:

-> ASET (Angular Spectrum Evaluation Tool)

How does the jewelry store controls 
the returned diamonds?
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Our solution
Diamond re-identification
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Challenges
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1: Take picture with ASET

Setup

 

Workflow

Diamond

uniform light source

plexiglass

ASET

camera

X-Y table 3D printer
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1: Take picture with ASET

 

Workflow

Size: 1-3mm
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2: Generate ID (embedding)

• Start from Darknet19 classification network trained on ImageNet

Workflow
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2: Calculate ID with re-identification algorithm

• Transfer learn network with training set of 100 diamonds

Workflow

Convolutional layers

Classification layer
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Fully connected layer (1024 nodes)
embedding
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2: Calculate ID with re-identification algorithm

• Drop classification layer

Workflow

Convolutional layers
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ID = Vector[1024]{
-45,
12,
87,
-5,
-185,
169,
-47,
-62,
...}

Diamond

Fully connected layer (1024 nodes)
embedding
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Workflow

multiple images rotated images
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3. Compare embeddings

Make the embedding more robust by combining multiple embeddings of 1 diamond
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• Nearest average (euclidean distance)
• SVM
• K-NN (different values for K)

Workflow
3. Compare embeddings
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100% mAP K-NN (k=5) 8 reference pictures

98,4% mAP Euclidean distance 1 reference picture

Results
768 pictures of 64 never seen diamonds
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Network configurations (nearest average as compare technique)

Results

Network Input res. Vector dim. Accuracy

Darknet V2 600 x 600 1024 98.4%

Darknet V3

256 x 256 1024 96.9%

600 x 600
1024

97.8%

97.5%

128 95.6%

Resnet 600 x 600 256 97.0%
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Summarize

In the past Now
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DD ?

100% mAP K-NN (k=5) 8 reference pictures
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Questions ?
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