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  A custom e-nose for odour concentration measurements at 
WWTPs was designed, constructed and tested in pilot field 
campaigns

 The prototype integrates the developed e-nose and a sample 
collection system into a drone 

 The prototype has been tested and calibrated in a real WWTP 
with satisfactory preliminary results for instantaneous odour 
mapping of the facilities

To provide spatially dense odour measurements and 
localize emission hotspots, in complex industrial 

environments with several emission foci
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SNIFFDRONE custom 
made 

e-nose specifications

www.dam-aguas.es



Título de la diapositiva, letra Calibri 20E-NOSE DESIGN AND CONSTRUCTION

SNIFFDRONE custom 
made 

e-nose specifications
Detail of the 16 MOX sensors included

Diaphragm vacuum 
micropump

Less than 200 g 
sensing chamber
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Remote sampler for 
calibration and validation
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10 m

weight

 Integration in a DJI Matrice 600 drone 

www.dam-aguas.es
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Date
Sources

BLK MHL PRE BIO SET SLT CHI

28/01/2

0

2 1 0 1 1 1 0

25/06/2

0

2 0 3 3 3 0 3

15/07/2

0

2 0 3 3 3 0 3

TOTAL 6 1 6 7 7 1 6

 Sampling campaigns for enose calibration and validation in 
Molina del Segura WWTP, Murcia (Spain)

 Olfasense sampler mounted in the drone + pararlel field e-
nose measurements
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 Olfatometric Analysis of samples according EN13725:2003 

 Dilution of remaining samples to 1/10; 1/100 and 1/1000

 Measurement of original samples and the diluted ones with the e-
nose in duplicate

 Calibration model construction
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 Calibration Model: Partial Least Squares regression 

 Two campaigns for model construction and third for model validation

 The performance of the models during optimization was evaluated through the Root Mean Squared Error in cross-
validation  

A detailed description and discussion of 
the models used can be found at:
Burgués, J.; Esclapez, M.D; Doñate, S.; Marco. S. 
RHINOS: A lightweight portable electronic nose for 
real-time odour quantification in wastewater treatment 
plants, iSCIENCE, 2021, in press

E-NOSE CALIBRATION

Example of MOX sensors signals during 1st campaign calibration session 
(laboratory conditions, real WWTP samples)
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Example of sensor’s signals during 1st measuring campaign in flight conditions over the WWTP
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H2S and NH3

H2, EtOH

 A VIP score is a measure of variable's importance in the PLS model; athreshold of VIP=1.0 can help us to identify de most relevant 
sensors

 It is feasible to give more weight to the MOX sensors at low concentrations and rely more on the electrochemical cells at 
higher concentrations

 Relevant contribution of CO2 sensor to the predictive model

 Allows reduce the size, weight, and power consumption (e.g. by removing 12 MOX sensors can save 75% of the power 
consumption, leading to an overall consumption of ~250 mW) 

NDIR EQ
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 Third measurement campaign for model validation by Bland-Altman methodology

 Linear sensitivity in the range 50-105 ouE∙m-3, correlation of 97%, and RMSEP of 51% 

www.dam-aguas.es
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 Drone based odour estimation compared 
with DO in external validation samples based 
on sensors signals (4) performed at the 
WWTP during the drone flight  (dynamic 
signals)

 LoA factor of two wider than those of 
dynamic olfactomety ([0.5x, 2x])

 Cost reduction, temporal and spacial 
resolution improved
 

E-NOSE MODEL VALIDATION (DO vs SNIFFDRONE SIGNALS WHILE FLYING) 
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ENVIRONMENT

 Real-time odour prediction from Sniffdrone 
prototype in flying conditions compared to 
parallel dynamic olfactometry measurements

 Interpolated odour concentration map at 
1m/s and an odour concentration result every 5s 
(Natural neighbour interpolator)

DO uncertainty
 bands
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1. Burgués, J.; Esclapez, M.D.; Doñate, S.; Pastor, L.; Marco, S. Aerial Mapping of Odorous Gases in a Wastewater Treatment Plant Using a Small Drone. Remote Sens. 
2021, 13, 1757

2. Burgués, J.; Esclapez, M.D; Doñate, S.; Marco. S. RHINOS: A lightweight portable electronic nose for real-time odour quantification in wastewater treatment plants, 
iSCIENCE, 2021, in press

3. Burgués, J.; Esclapez, M.D; Doñate, S.; Marco. SNIFFDRONE: Drone-based environmental odor monitoring, under review process
4. European Patent Presented: EP21382389.1

Drone based mapping of real time odor concentration in WWTPs with 
slightly worse accuracy than the reference method is feasible 
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