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Price, Keith. "Anything you can do, I can do better (No 
you can't)…." Computer Vision, Graphics, and Image 
Processing 36.2-3 (1986): 387-391.



What are the problems?

• How to evaluate the work of others if you don’t have their programs?

• How do you use the algorithms without being able to get in touch with the original creator?

• What does it mean when a re-implementation does not work? Who failed, the algorithm or the 

implementation?

• How do you compare results? Mine works 80% of the time by some measure, yours 80% by another 

measure, and they seem to agree 40% of the time?

• How do you control parameter tuning of the algorithms? 

• How do you present the central idea? Key ideas in papers are sometimes lost in details…

Price, Keith. "Anything you can do, I can do better (No you can't)…."
Computer Vision, Graphics, and Image Processing 36.2-3 (1986): 387-391.
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Definition

Benchmark = 

• A standard or point of reference against which things may be compared.

• A test designed to evaluate or compare the performance of computer hardware or software.

https://www.lexico.com/en/definition/benchmark

“Voor organisaties binnen dezelfde branche met vergelijkbare activiteiten (bijvoorbeeld musea of 

toneelgezelschappen) is het interessant om de kwaliteit van deze activiteiten met elkaar te 

vergelijken door middel van een benchmark. Hierdoor kun je van elkaar leren: Wat lukt de één wel 

en de ander niet?“

https://www.claudiadegraauw.nl/een-benchmark-wat-het-en-waarom-het-zinvol/

https://www.lexico.com/en/definition/benchmark
https://www.claudiadegraauw.nl/een-benchmark-wat-het-en-waarom-het-zinvol/


Definition

Benchmark = 

Open online benchmark that uses data, truth and metrics to evaluate
the performance of automatic algorithms, submitted by participants,
with respect to a research problem.

Challenge

Shared Task

Competition



The mission: to field a team 

of robots capable of winning 

against the human soccer 

World Cup champions by 

2050.

Each year robots improve 

dramatically using the tricks 

of the best robots from the 

year before.

https://www.robocup.org

RoboCup (https://www.robocup.org/) 

https://www.robocup.org/


Challenges in Medical Image Analysis

https://grand-challenge.org/challenges/

https://grand-challenge.org/challenges/


Challenges on cancer metastasis detection in lymph node sections (Radboud UMC, Nijmegen)



JAMA paper about the Camelyon Challenge



Camelyon Challenge in the news



Combining the output of algorithms

Results show a substantial 
performance difference between 
algorithms, and demonstrate that 
combining the output of 
algorithms leads to marked 
performance improvements. 

Van Ginneken, Bram, et al. "Comparing and combining algorithms for computer-aided detection of pulmonary 
nodules in computed tomography scans: the ANODE09 study." Medical image analysis 14.6 (2010): 707-722.



How does it work? 



Example Brain Tissue Segmentation: Training

MRI Scan

Neural 
Network

Random 
Forest

Support 
Vector 

Machine

Atlas-
based 

Method

…



How does it work?



Example Brain Tissue Segmentation: Validation



Benchmarking Algorithm Performance



Enhance Your Research Alliance (EYRA) Benchmark Platform

Benchmark 
Platform

Researchers
• Research Question
• Data
• Ground Truth
• Evaluation metrics

Algorithm Developers

Benchmarks Algorithms

Alliance between SURF and the Netherlands eScience Center (2018/2019)

Annette 
Langedijk

Mary 
Hester

Adriënne 
Mendrik



Kaggle



CodaLab



Definition

Benchmarking = Open Science

Can we learn from eachother? 
Build on-top of each others knowledge?

“Voor organisaties binnen dezelfde branche met vergelijkbare activiteiten (bijvoorbeeld musea of 

toneelgezelschappen) is het interessant om de kwaliteit van deze activiteiten met elkaar te 

vergelijken door middel van een benchmark. Hierdoor kun je van elkaar leren: Wat lukt de één wel 

en de ander niet?“

https://www.claudiadegraauw.nl/een-benchmark-wat-het-en-waarom-het-zinvol/

https://www.claudiadegraauw.nl/een-benchmark-wat-het-en-waarom-het-zinvol/


Purpose 
Statement

Data MetricsTruth Criteria 

Problem

https://arxiv.org/pdf/1911.08531.pdf

A.M. Mendrik and S. R. Aylward. 
"A Framework for Challenge Design: Insight 
and Deployment Challenges to Address 
Medical Image Analysis Problems."
arXiv preprint arXiv:1911.08531 (2019).

Framework for
Benchmark Design

Insight & Deployment 
Benchmarks

Experimental Research Study Design

https://arxiv.org/pdf/1911.08531.pdf


Statistical Population (Problem Space)

MRI Scan



Purpose 
Statement

Data MetricsTruth Criteria 

Problem

https://arxiv.org/pdf/1911.08531.pdf

A.M. Mendrik and S. R. Aylward. 
"A Framework for Challenge Design: Insight 
and Deployment Challenges to Address 
Medical Image Analysis Problems."
arXiv preprint arXiv:1911.08531 (2019).
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arXiv preprint arXiv:1911.08531 (2019).

Framework for
Benchmark Design
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https://arxiv.org/pdf/1911.08531.pdf
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https://www.eyrabenchmark.net/

https://www.eyrabenchmark.net/
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Based on the COMIC platform

https://github.com/comic/grand-challenge.org

Dr. James Meakin
Radboud University Medical 
Center (Nijmegen)

Prof. dr. Bram van Ginneken
Radboud University Medical 
Center (Nijmegen)

https://github.com/comic/grand-challenge.org


Platform Requirements
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Login on EYRA PlatformAlgorithm 
Developers

Download
Training Data

Submit Algorithm

Show Algorithm performance 
on EYRA Platform

Example Workflow for a Benchmark on the EYRA Platform

Test Data
Algorithm Results 

on Test Data Algorithm

Run

Ground Truth

Metrics

Metric Results

Run Algorithm at SURF in the Cloud and Evaluate Results



Show Algorithm performance 
on EYRA Platform

Example Workflow for a Benchmark on the EYRA Platform
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Fast Radio Burst Detection Benchmark

• dr. Liam Connor (UvA), dr. Joeri v. 
Leeuwen (ASTRON), dr. Alessio 
Sclocco (eScience center) 

• Fast Radio Burst Detection on 
Radio Telescope Data

• Several software packages world 
wide, but never compared on the 
same data 

• Three benchmarks planned



Future benchmark



https://www.eyrabenchmark.net/

https://www.eyrabenchmark.net/
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