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Development of telemedicine system for remote visual inspection
using smartphone camera
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Abstract.

In cases of remote visual inspection of limited body sections during telemedicine sessions, the skill of the on-site
medical assistant in operating the camera is often not up to the mark, thereby making accurate observation
difficult and time-consuming. To ensure diagnostic accuracy and save time, we have developed a telemedicine
system for efficient remote visual examination, and tested it via the remote medical examinations of eight elderly
patients. The developed system has the following features: 1) an on-site medical assistant taking photographs of
the patient can comfortably view both the actual subject as well as the images in the camera, 2) both the on-site
assistant as well as the remote medical physician can easily obtain still images, 3) the system is equipped with a
light source to illuminate the subject, and 4) a still image can be saved automatically while capturing the image.
We used a camera equipped in a commonly used smartphone to meet the specifications described above. During
the experiment, we were able to obtain appropriate images using the developed system, thereby saving
considerable time for the medical examination. For instance, the time required for the observation of edema in the
leg decreased to 1 min 12 s when the new system was used, in comparison to a much longer time of 1 min 47 s
before the present system was introduced. However, screen sharing of the videophone caused a time delay,
leading to a waiting time of approximately 10 s for the image to be transferred to the physician. Furthermore, the

image captured by the smartphone camera appeared whitish when using its light.

Keywords: telemedicine system, remote visual examination, camera in smartphone, time saving for

telemedicine session, diagnostic accuracy.
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