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Table S.1 - Summary of existing benchmarking efforts found from a sampling of the literature. 

Base Reference 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

 Field of 
Research Nanoparticles Nanoparticles Nanoparticles Nanoparticles Nanoparticles Nanoparticles Nanoparticles Nanoparticles Nanoparticles Nanoparticles Bose Einstein 

condesates 
RAFT 

Polymer 
Short Chain 

Polymers 

Polymer-
Protein 
Hyrids 

Medical 
Materials 

Molecular 
Beam Epitaxy 

Molecular 
Beam Epitaxy 

 Material 
Studied CdSe QDs 

(Cs/FA)Pb(I/
Br)3 QDs, 

(Rb/Cs/FA)Pb
(I/Br)3 QDs 

Chiral 
CsPbBr3 QDs Au NP CsPbBr3 QDs CsPbX3 QDs Ag NP Mn:CsPb(Cl/

Br)3 Au NPs CdSe/CdS ultra-cold-
atoms 

P(tBuAm) 
RAFT agents 

Short Polymer 
Fiber 

horseradish 
peroxidase, 

glucose 
oxidase 

Chondroitinas
e ABC with 

Polymer 
SrRuO3 TiN 

 Max 
Dimensionality 3 3 2 5 5 8 5 6 5 40 16 2 5 9 9 3 4 

 Algorithm SNOBFIT 

Bayesian 
Optimization 

- Gaussian 
Processes 

SNOBFIT Evolutionary 
Algorithm 

Bayesian 
Optimization 
- Ensemble 

Neural 
Networks 

Bayesian 
Optimization 
- Ensemble 

Neural 
Networks 

Bayesian 
Optimization 

- Gaussian 
Processes 

Bayesian 
Optimization 
- Ensemble 

Neural 
Networks 

Evolutionary 
Algorithm 

Reinforcemen
t Learning 

Bayesian 
Optimization 

- Gaussian 
Processes 

TSEMO 

Bayesian 
Optimization 

- Gaussian 
processes 

Bayesian 
Optimization 

-Gaussian 
Processes 

Bayesian 
Optimization 

-Gaussian 
Processes 

Bayesian 
Optimization 

- Gaussian 
Processes 

Bayesian 
Optimization 

- Gaussian 
Processes 

 Experimental 
Platform Microfluidic Microfluidic Microfluidic / 

Robotic 

Robotic 
Liquid 

Handling 
Microfluidic Microfluidic Microfluidic Microfluidic 

Robotic 
Liquid 

Handling 
Microfluidic Atom laser Microfluidic Microfluidic 

Robotic 
Liquid 

Handling 

Robotic 
Liquid 

Handling 

molecular 
beam epitaxy 

Robotic 
Molecular 

Beam Epitaxy 

 Degree of 
Autonomy Closed-loop Closed-loop Closed-loop Semi-Closed-

loop Closed-loop Closed-loop Semi-Closed-
loop Closed-loop Semi-Closed-

loop Closed-loop Closed-loop Closed-loop Piecewise Piecewise Piecewise Piecewise Piecewise 

Lifetime 
Demonstrated 

Unassisted 
Lifetime (samp) 

106 100 120 15 145 125 15 70 24 700 145 36 1 96 96 1 1 

 
Demonstrated 

Assisted 
Lifetime 

636 220 250 150 1400 250 150 110 1000 9000 410 140 1 480 504 30 20 

 
Theoretical 
Unassisted 
Lifetime 

Indef. Indef. - 15 Indef. Indef. Indef. Indef. 24 Indef. Indef. - - 96 96 - - 

 
Theoretical 

Assisted 
Lifetime 

Indef. Indef. - Indef. Indef. Indef. Indef. Indef. Indef. Indef. Indef. - - Indef. Indef. - - 

Throughput 
Demonstrated 
Throughput 
(samp/hr) 

15 33 15 10 9 8 10 7 5 30 - 5 - 6 6 - - 

 Theoretical 
Throughput - - - - - - - - 10 - - - - - - - - 

Precision 
Precision 

Assessment 
Method 

- Continuous 
Sampling - - 

Alternating 
Random, 

Continuous 
Sampling 

- - Alternating 
Random 

Continuous 
Sampling 

Alternating 
Random, 

Continuous 
Sampling 

- - - - - - - 

Quantity Maximum 
Active Quantity 0.017 mL - - 150 mL 0.5 mL 0.8 mL - 1.5 mL 288 mL 0.015 mL N/A 2 mL - 20 mL 20 mL N/A N/A 

 Total Materials 
Per Experiment 0.068 mL - - 10 mL 1.9 mL 8 mL 0.9 mL 6 mL 12 mL 0.06 mL N/A - 30 0.2 mL 0.2 mL N/A N/A 

 
Total 

Hazardous Per 
Experiment 

0.068 mL - - N/A 1.4 mL 4 mL 0.9 mL 6 mL 12 mL 0.01 mL N/A N/A N/A N/A N/A N/A N/A 

 
Total High 
Value Per 

Experiment 
N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

Algorithm 
Performance 

Trials to Reach 
Optimum 106 100 250 150 175 110 150 70 230 3000 35 25 20 480 504 30 20 

 Model 
Validation N/A Regression N/A N/A Mean Squared 

Error - 
Regression, 

Mean Squared 
Error 

Regression N/A Regression - - - Cross 
Validation 

Cross 
Validation, 

Mean squared 
error 

- Regression 

 Feature 
Analysis - - - - - - Shapley Shapley - N/A - - - Shapley - - - 

 Benchmarking - Grid Search - - SNOBFIT, 
CMA-ES - - - Random 

(Simulation) 

Bayesian 
Optimization 

- Gaussian 
Processes 

(Simulation) 

Nelder-Meade - - Human 
Guided - - - 
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