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ABSTRACT

This research develops a remote medical consultation and mentoring system based on
Extended Reality (XR) technology to address unique challenges in the polar
environments of the Arctic and Antarctic. We examine to improve the quality and safety
of medical support systems in extreme environments by providing rapid and effective
responses to emergency and medical crises.

The study scopes to XR technology and strategies to overcome communication barriers
for medical application in polar regions. It includes the development of an XR-based
remote consultation system for major diseases, emergency response protocols, XR
software development for one-to—one and many-to-many collaborations, and further
application in polar medical fields, including remote consultation scenario
development, network optimization, and utilization of 3D hologram patient modeling.

In its first year, the project focused on developing initial XR technologies for
polar medical emergencies and proposing a remote consultation system. This included
developing a virtual patient hologram model and conducting communication tests between
Korea and New Zealand to explore improvements in remote medical protocols.

The second year concentrated on developing technology application scenarios and
protocols for major polar diseases, focusing on XR technology development for
one—to-one and many-to-many collaborations. This involved creating hologram dummies
and extending application scopes through domestic and international field experiments,
including connections among Seoul, Antarctica, and Chicago.

The third year further progressed with the establishment of emergency response
protocols and the development of XR technologies for many-to-many collaborations. In
particular, utilizing Starlink and conducting field research in Antarctic regions and
remote consultation simulations both domestically and internationally, the project
explored the expansion possibilities of the research. |t summarized to the development
of remote consultation protocols considering medical personnel capabilities and
disease complexity.

Further plan of this research and technological development outcomes ultimately aims
to introduce a real-time consultation system based on XR technology, collaborating
with the Polar Utilization Center and related Polar Medical Support Center (planned)
to overcome the limitations of single-physician problem in polar expeditions.
Furthermore, the results are expected to contribute to the formulation of polar
medical policies, the advancement of digital health, and preparations for legal issues
related to medical application in extreme conditions.

Beyond polar medicine, the research outcomes imply progressive potential for
application including in aerospace, military medicine, and marine medicine fields.
Moreover, it could enhance interdisciplinary research and extend the impact of polar
medical advancements to address global health challenges in remote and extreme
environments.
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	연세의대_PAP사업 최종보고서_홍종원(최종)
	개요
	(내용없음)
	(내용없음)
	1) SoC: Qualcomm Snapdragon 850
	2) HPU: 2세대 커스텀 홀로그램 프로세싱 유닛
	3) 메모리: 4GB LPDDR4x 시스템 DRAM
	4) 스토리지: 64GB UFS 2.1
	5) 해상도: 4096 × 1080 (한쪽 2048 × 1080), 2000 3:2 광엔진
	6) FOV: 56도
	7) 디스플레이: 시스루 홀로그램 렌즈(광도파관)
	8) 센서: 가시광선카메라 4개, IR카메라 2개, 가속도계, 자이로스코프, 지자기센서
	9) 오디오: 5개 채널, 공간 음향 내장
	10) 트래킹        : 양손 핸드 트래킹, 실시간 아이 트래킹, 음성 지원, 6DoF 트래킹
	11) 카메라        : 8mp 사진, 1080p30 비디오
	12) 홀로그램밀도  : >2500 방사점(라디안당 광점)
	13) 연결성        : 블루투스 5.0, 802.11ac 2x2 WiFi, USB-C 타입
	14) 배터리 용량: 16,500mWh (실사용 2~3시간)
	15) 무게: 566g





