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Zucchinis 
or Cucumbers?

Benchmarking Embeddings 
for Similar Image Retrieval 

thanks to your weekly Grocery shopping

NOT



C O N F I D E N T I A L

Powering Discovery

How many of these are Cucumbers ? 🥒

Let’s start with a little game
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How many of these are Apples? 🍏

Let’s start with a little game
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Hello, my name is 
Paul-Louis Nech

- Coder for more than 15 years

- Software engineer since 2016

- Machine Learning for the last 5 years

Powering Discovery
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I build APIs & tools 
at 

- Android UI libraries
- Voice Search tooling
- Natural Language APIs
- Image Recommendation engine
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My last project: 
LookingSimilar

An Image Recommendation API
based on image embeddings
and ANN retrieval 

CHECK IT OUT
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Vectorization
With an image model

��

Retrieval
With HNSW

🎣

Hashing
Learned LSH

🪓

Filtering
Using object-level 

metadata

🪣

NOT



C O N F I D E N T I A L

Powering Discovery

It all comes from 
a customer question

“Do you handle groceries well? ”
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This is a good question

Do we know how to recognize food?

🍎🍊
🍍

???
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Searching for a 
Benchmark 🍏🥒
Surely there must be industry standards?
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Expectation
You can use industry benchmarks 
on your SOTA model

Reality
Industry benchmarks are already used
 in training, test, or validation -> probably 
biased in many surprising ways
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ImageNet data    ->   ResNet training
You can’t use the training data to test the model ⚠



C O N F I D E N T I A L

Powering DiscoveryPowering discovery

CLIP also is biased 
by ImageNet

If not at training, 
definitely tested 
and iterated on

-> You could say this dataset was 
gamed against by the OpenAI team 
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There is no good benchmark
But we still need to answer that question
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Grocery Store dataset

A multi-layer hierarchy of natural, 
user-generated images 
By Marcus Klasson and Cheng Zhang and  
Hedvig Kjellström

Powering discovery
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Labeled data? Powering discovery
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YAGNI? No, YMANI! Powering discovery

You Might Also Need It™
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Structuring data - a kind of Magic 🪄 Powering discovery
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The million-dollar insight

Any labeled dataset is a benchmark 
asking you to be built
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“A Benchmark is only
a dataset with testable labels”

Paul-Louis Nech
ML Engineer
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Step 1/2: structuring - index.py Powering discovery
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Step 1/2: structuring - index.py Powering discovery
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Step 1/2: structuring - index.py Powering discovery

You Might Also Need It™



C O N F I D E N T I A L

Powering Discovery

We can now evaluate
But what do we want to measure?
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What do we want to know about our algorithm? Powering discovery

We want to assess quality of recommendations on groceries

➔ That is, we care about precision of categories  (🍎 -> only 🍎🍏🍎, no 🌭)
➔ Not that interested in their recall (🍎 ->  only apples >> 🍎 -> all the apples)
➔ Customers also care about  always showing something (📉 no results rate)

➔ Our metrics: 
GotResults, SameCategory, 
SameSubCategory, SameProduct
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Step 2/2: evaluating - bench.py Powering discovery
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Step 2/2: evaluating - bench.py Powering discovery

GARBAGE IN, 
GARBAGE OUT



C O N F I D E N T I A L

Powering Discovery

NOT

A small tip: make it reliable Powering discovery

Once your benchmark runs, make it reliable

same model, same input, same metric 
should result in same scores

-> Freeze your GPT4 model version
-> use random.seed(42)
-> etc - eliminate as much randomness as you can
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Step 2/2: evaluating - bench.py demo! Powering discovery
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Step 2/2: evaluating - bench.py demo! Powering discovery
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Step 2/2: evaluating - bench.py results Powering discovery

CLIP looks better, but

Non-significant 
difference

And lower stability 
(when multi threading)
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Some evaluation results
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Evaluation results: packaged goods? 🥡 Powering discovery

Expectation: packaged goods are hard to recognizeReality: way easier to differentiate than TV vs Oven
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Evaluation aside: TVs vs Ovens Powering discovery

Expectation: a TV is different from an oven

🟰 ⁉
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Evaluation results: comparing 🍎 to 🍊? Powering discovery

Expectation: fruits are really different  🍎❕🟰 🍊
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“An AI model’s strengths and 
weaknesses are not 
what we, humans, think they are.”

Paul-Louis Nech
ML Engineer
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Communicating the results
Optimize for action
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“We measured 
CategoryPrecision@1 = 99.62 🎉”

An engineer
Pretty proud of their metrics

A customer
Pretty confused right now 

“WTF? Can I speak to a 
human on your team?”

“The top recommendation is in the 
same category as the source item for 
99.62% of all pictures”

A happy customer
Confident in your feature

“Thanks! I’ll trust your 
API with my precious 
use-case 🥒🍎🍏”

A senior engineer
Who knows how to share metrics
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“WTF?Am I talking to a bad LLM?”

A customer
Pretty confused right now 
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“The top recommendation is in the 
same category as the source item 
for 99.62% of all pictures”

A senior engineer
Who knows how to share metrics
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“Thanks! I can trust it with my 
precious use-case 🌭”

A happy customer
Confident in your feature
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Your interlocutors don’t want metrics Powering discovery

They want a quantitative assessment 
of the usefulness of your product 💡

➔ Focus on making your report actionable 

What do you expect readers to do once they finish reading? 

How can you optimize for action? ✊
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What do we want to say about our algorithm? Powering discovery

Communicate a metric tied to customer value

➔ Precision@1 is a very good-looking metric, also pretty useless

➔ Precision@3 is the customers’ main use-case: carousel with few top hits

➔ Precision@30 is the hard truth: up to maxRecs, how many are good?

➔ It depends what you want to communicate and to whom
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To whom? Powering discovery

To my dev colleagues“SameProduct@3 is 88.64%, let’s try 
XYZ and check if precision goes up” 

To our Product Manager 
“In our Carousel UI components, we 
can expect 80% of top 3 results to be 
the same SKU as user input” 

To our Customer 
“You can be confident that 
on most groceries, your users will see  
relevant recommendations” 
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Who are you talking to? Interlocutor Personas

Technical audiences

Want to know how to run it
Would love to adapt it to new features
Curious what can be improved

➔ Share hands-on knowledge  🛠
➔ Make the code modular            🧱
➔ Mention every limitation         ⚠

Non-Technical audiences

Want to know how to leverage it
Need actionable talking points 
(especially customer-facing roles)
Must know core strengths

➔ Make the report self-serve
➔ Give them ammunition 
➔ Cover use-cases where feature shines 

and those best avoided for now

Powering discovery
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Who are you talking to? Internal/External

Internal audiences

Needs to see strengths and weaknesses 
in crude light, to know what needs focus

➔ Be exhaustive in what you report
➔ Focus on the edge-cases
➔ Share ideas for improving these 

weak spots of your feature

External audiences

Needs to know where it can trust you today
Focus on the solid use-cases

➔ Ace core-use cases with great docs
➔ When possible, explain workarounds
➔ Otherwise, mention alternative 

features better suited to this case

Powering discovery
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Iterating on our model
Now we have a Baseline
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First, the good news: we do well on food 🍎🥒🌭 Powering discovery
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First, the good news: we do well on food 🍎🥒🌭 Powering discovery
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Some edge-cases where the model is confused Powering discovery

Insert similar-shaped vegs 
(cucumber/zucchini, or GreenApple/lime)

How can we solve these?

➔ GotResults ✅
SameCategory   ✅ (3/3)
SameSubCategory ✅ (2/3)
SameProduct ❌ (1/3)

➔ GotResults ✅
SameCategory   ✅ (3/3)
SameSubCategory ❌ (1/3)
SameProduct ❌ (1/3)
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Addressing edge-cases: different embedding? Powering discovery
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Addressing edge-cases: different embeddings? Powering discovery

Should we solve these edge-cases with different embeddings?

A big move with likely side effects

What else can we try first?

- Image Preprocessing
- Object Segmentation
- Adding textual signal in vectors
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Addressing edge-cases: object segmentation? Powering discovery

Can object segmentation help do a better job?
We can try various approaches to segmentation as a preprocessing step, 
and given the same vector embedding model see if it improves precision
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Addressing edge-cases: data transformation? Powering discovery

We can try data transformation techniques, 
from basic image manipulation 
(contrast, saturation, etc) 

to more opinionated ones (e.g. when a 
record has 3 images, today we index 
separately and return the overall best score 
- how about MixingImages?
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We can get creative
You can afford to experiment
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You can do it too
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What customer problems do you solve? Powering discovery

- Try to find data that describes good/bad outcomes 📝
- Else, search for data close to the use-case you’re trying to solve 🧭

- What does success look like? This is your metric!
- “always having something to show” -> NoResultsRate@K 📉
- “never showing Apple to Samsung products?” -> CategorySpread@K 📉 
- “optimize for TopCategoryXXX while keeping average quality under control?” 

-> two metrics TopCategoryXXXRecall 📈 while keeping CategoryPrecision 🔼

A metric is right when it captures the value you build
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Conclusion: You can 
build a benchmark

Remember: a hacky benchmark 
   is better than nothing

hence any data is better than no data!

Powering Discovery

NOT
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Thank you
💌 pln@algolia.com

      @PaulLouisNech

NOT

𝕏

Grab my slides Try our model


