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Multispectral Imaging Based Tissue Oxygen
Saturation Detection System for Wound
Healing Analysis and Prediction
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Abstract

Chronic wounds have become a challenging issue in medical
institutions due to the population aging in Taiwan. Such wounds
requiring long-term monitoring and appropriate treatments may
lead to serious complications such as amputation and sepsis. However,
the conventional diagnostic methods relying on doctors’ visual
examination or the identification by visible light imaging can only
observe the condition of wounds’ surfaces. Moreover, the methods

show different judgment results due to physicians’ subjective influence.

To determine the status of wound healing, we have proposed a
multispectral imaging-based tissue oxygen saturation (StOz) detection
system for wound healing analysis and prediction. The system
architecture is shown in Figure 1 and consists of a multispectral
light source imaging system, a user control interface, and a
cloud-based web platform. The system illuminates tissues by
multispectral light sources and applies StO: algorithms and artificial
intelligence algorithms to assist physicians in assessing information
such as the distribution of StO2 and wounds’ healing stages.
Additionally, the system integrates with a cloud platform to
implement remote medical functionality.

The system has achieved multiple experiments on mouse models
to observe the variations in the level of StO2 during the wound
recovery process. The results were verified and compared by a
commercially available medical device, the laser Doppler
flowmetry (LDF). The results showed our system is better able to
observe the changes in blood circulation within the subcutaneous
tissue of the wound compared to LDF, assisting the analysis of
wound healing stages. After the validation of animal experiments,
the system is currently being applied to various types of chronic
wounds, such as diabetic ulcers, pressure ulcers, and venous
ulcers, for clinical patient recruitment in a collaborative hospital.
Collecting wound images by multiple visits is conducted to observe
the wound healing progress and serve as training data for the
wound healing prediction algorithm. Figure 2 illustrates the
algorithm framework for wound healing recognition and clinical
case images. The algorithm consists of three stages: wound
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detection, tissue recognition, and healing analysis. In the stage of
healing analysis, the algorithm introduces relevant features from
StO:2 and wound tissue recognition results to determine whether
the wound will heal in the future.

In addition to providing healthcare professionals with the
information about the StO: in the subcutaneous tissue of the
wound, the system can automatically identify the size, tissue, and
future healing trend of the wound through Al algorithms as well to
accelerate the recovery of chronic wounds and reduce the
frequency of medical examinations to alleviate the burden on the
healthcare system and the patients.
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Fig.2 Multistage wound analysis and prediction results.
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