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Design of a wearable antenna with high robustness for

wireless body area network applications
YANG Shuaichao, LI Lin, GU Xiaowei
(School of Information Science and Technology , Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: In order to realize off-body communication between wearable devices and base stations in
wireless body area networks, a wearable antenna with high robustness in WLAN frequency band is
proposed. The microstrip patch structure is adopted to realize off-body mode radiation of the antenna; a
complete copper foil is used as the ground of the antenna to improve the robustness of the antenna; the
coupled feeding and slotting & meandering technology is adopted to increase the impedance bandwidth of
the antenna. In order to verify the robustness of antenna communication, the antenna is further
fabricated. The reflection coefficient and radiation gain of the antenna in free space, after loading the
human body and after changing the external environment, as well as the link margin and the specific
absorption rate of the human body after loading the human body are tested. The results show that both in
free space and after loading the human body, the impedance bandwidth of the antenna can cover the
WLAN frequency band, and the antenna has an off-body mode radiation pattern. With the change of the
external environment, the antenna resonance frequencies all fall into the WILLAN frequency band and the

maximum radiation gain change is merely 3.04%, demonstrating that the proposed antenna has high
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robustness. And the high robust off-body communication between the wearable device and the base station

in the wireless body area networks is realized without harming the human body.

Key words: wearable antenna; off-body; coupled feeding; wireless body area networks; robustness
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