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Abstract

This paper presents an electronic nose (e-nose) technology for the odor measurement in open and closed systems,
i.e. ambient air and the bottle headspace, respectively. Solenoid valves and an air pump control the air flow in the e-
nose. Metal oxide semiconductor (MOS-type) gas sensors are used for the detection of odor. A humidity-temperature
sensor is also equipped for monitoring the humidity and temperature of the air being measured. The e-nose also
implements a wireless system for the real-time data transmission to a remote computer. The wireless system will
realize the e-nose applications in the field work. In this paper, we demonstrate that the developed e-nose can
measure an odor both in open and closed systems and precisely transmit the odor data via the wireless system.
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1. Introduction

Smell is one of the five senses of human. Human usually uses the nose to smell and identify odors. Odor testing
using human nose, however, is likely to be unreliable due to the olfactory adaptation. Instead of the human nose, a
device mimicking the olfactory system called electronic nose (e-nose) has been developed so far and used as a
standard tool for the detection and recognition of odor. The e-nose is widely used in several fields nowadays, such
as the quality analyses of foods and agricultural products, for examples, the classification of garlic breeds! and the
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investigation of black tea quality’>. Moreover, medical analyses for health investigations such as checking for the
beer smell in breath after drinking® and applications for safety such as fire detection* are also undoubtedly the
applications of e-nose.

2. Electronic Nose
2.1. Principle

An electronic nose is a device mimicking the olfactory system. The e-nose is typically composed of three main
components: an olfactory component, a signal accumulation component, and an evaluation component, described in
Fig. 1. The gas sensor usually responds to the odor molecules which bind to the sensor surface or membrane,
causing the change in electrical characteristics of the sensor. In general, multiple gas sensors are used in the e-nose
to construct the patterns of odor which are further used in the odor recognition.
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Fig. 1. Main components of electronic nose.
2.2. Structure and Working

In this work, the e-nose contains seven MOS-type gas sensors and a humidity-temperature sensor in the sensor
array. The airborne odor molecules are drawn into the array by the air pump equipped inside the e-nose. The flow
direction was controlled by two solenoid valves, which are controlled by an Arduino board. In this work, we
implemented the Arduino board into the e-nose for ease of use and extension. As shown in Fig. 2, when measuring
an odor, the solenoid valve A which is connected to the odor is opened to pass the odor vapor to the sensor array
while the valve B keeps closed. After the odor exposure for a while, the sensors need to be recovered. Therefore, the
valve A is closed and the valve B is opened for passing the reference gas or air to the sensor chamber. The Arduino
is also used for the data transmission via wireless system. In addition to this, the developed e-nose can also transmit
the sensor response data via a USB cable as well. To receive the transmitted data, a receiver is constructed by using
an Arduino board and then is connected to a computer.
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Fig. 2. Diagrams of the odor measurement in (a) open and (b) closed systems.
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