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Classification of NOVCs and AVOCS for Healing Substance Measurement System
Based on Gas Sensors Array in Forest Environment

Joon-Boo Yu' and Hyung-Gi Byun"*

Abstract

Forest healing is an activity that enhances immunity and human health using various elements of nature, such as fragrance and scen-
ery. Particularly, phytoncide composed of terpene, a natural volatile substance emitted by forest plants, activates the immune function

and is an important raw material in health-related products, such as antibacterial and insect repellents. Moreover, phytoncide is used as
a measure to evaluate the impact of the forest atmosphere on the human body. This study aims to implement a highly sensitive gas sen-
sor system that can measure phytoncide in real-time, which is an essential element for realizing a forest healing environment. A gas gen-
eration apparatus was implemented by using an adsorption tube in consideration of filed applicability in a laboratory atmosphere to

enable the measurement of a-pinene and limonene, which are among the main components of phytoncide. Throughout the experimental
trials, the sensitivity of gas sensor arrays to a-pinene and limonene was confirmed. In addition, the classification results demonstrated
the AVOCs and NVOCs can be well discriminated using PCA. The primary results confirmed the possibility of developing a high-sen-
sitivity gas sensor system for phytoncide sensing in real time.
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Fig. 1. Phytoncide Gas Generation Apparatus
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Fig. 2. Phytoncide Measurement System
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Table 1. Euclidean distance between clusters when using 5 sensors

a-pinene Limonene O-xylene
Toluene 1.23 1.90 1.06
O-xylene 1.287 1.178 -
Limonene 2.459 - -

Table 2. Euclidean distance between clusters when using 3 sensors

a-pinene Limonene O-xylene
Toluene 1.682 242 1.6
O-xylene 1.3 1.178 -
Limonene 2.48 - -
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