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• Detect and localize odors onboard small 
autonomous robots1

❑Locate trapped natural disasters survivors
❑Sense hazardous chemical leaks
❑Locate explosives or chemical warfare

• Wildfire smoke detection in remote locations and 
impact on wildlife3

• Olfactory-based AR and VR systems2

• Spoiled food detection
• And much more!

Applications

Using the set-up below, we collected data with Rosemary, Fir 
Needle, Grapefruit and Spearmint.

Experimentation: Essential Oils

Outside and inside freshly painted room Before and after breathing near sensor

Introduction: A “Electronic Nose”

The BME688 sensor is a low-
power, 3 by 3 by 0.93mm sensor 
that demonstrates gas selectivity 
with Artificial Intelligence.

ML algorithms generated by Bosch’s application, the 
BME AI-Studio, were used to configure and train a 
single sensor with Bosch’s BSEC Library. Originally, the 
BME AI-Studio was only compatible with cumbersome 
8 sensor boards. A confusion matrix (below) shows the 
accuracy of the algorithms.
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Gas selectivity is the ability to classify different gas 
compositions in different situations. The sensor’s 
metal oxide layer heats at different temperatures to 
create a unique fingerprint for each gas composition.

Results: Gas Selectivity with AIProject Goal

A single BME688 sensor is more suitable for reduced power 
consumption and small-scale applications. 
We used Python and Arduino to configure a single sensor to be 
compatible with the BME AI Studio (see right) and demonstrate 
gas selectivity using ML.
We also tested the sensor’s air quality measurements.

We measured Volatile Organic Compounds (VOC) and CO2

concentrations. 
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