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ABSTRACT

Researchers from UC San Diego have developed ULoc, a scalable, low-power, and cm-
accurate UWB localization and tracking system in the form of a VR headset tracking, that provides

real-time accurate 3D indoor localization.

TECHNOLOGY DESCRIPTION

A myriad of loT applications, ranging from tracking assets in hospitals, logistics, and construction industries to
indoor tracking in large indoor spaces, demand centimeter-accurate localization that is robust to blockages
from hands, furniture, or other occlusions in the environment. With this need, in the recent past, Ultra Wide
Band (UWB) based localization and tracking has become popular. Its popularity is driven by its proposed high
bandwidth and protocol specifically designed for localization of specialized "tags". This high bandwidth of
UWB provides a fine resolution of the time-of-travel of the signal that can be translated to the location of the
tag with centimeter-grade accuracy in a controlled environment. Unfortunately, we find that high latency and
high-power consumption of these time-of-travel methods are the major culprits which prevent such a system

from deploying multiple tags in the environment.

Since UWB has been developed as localization specific protocol, there has been a need for infrastructure
based, low-power and real-time indoor localization while providing cm-Accurate 3D UWB tag locations. The

UCSD researchers have solved these limitations by novel hardware, firmware and algorithm designs.

Researchers from UC San Diego have developed ULoc, a scalable, low-power, and cm-accurate UWB
localization and tracking system in the form of a VR headset tracking, that provides real-time accurate 3D
indoor localization. In ULoc, the researchers built a custom multi-antenna UWB anchor that enables azimuth
and polar angle of arrival (henceforth shortened to '3D-AoA') measurements, with just the reception of a
single packet from the tag. By combining multiple UWB anchors, ULoc can localize the tag in 3D space. The
single-packet location estimation reduces the latency of the entire system by at least 3%, as compared with
state of art multi-packet UWB localization protocols, making UWB based localization scalable. ULoc's design
also reduces the power consumption per location estimate at the tag by 9%, as compared to state-of-art time-

of-travel algorithms. We further develop a novel 3D-AoA based 3D localization that shows a stationary
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localization accuracy of 3.6 cm which is 1.8% better than the state-of-the-art two-way ranging (TWR) systems.
We further developed a temporal tracking system that achieves a tracking accuracy of 10 cm in mobile

conditions which is 4.3x better than the state-of-the-art TWR systems.

APPLICATIONS

VR headset tracking, real-time accurate 3D indoor localization
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(a) Existing Work's Limitations (b) ULoc's Implementation

anchor and tag boards, where tag is placed next to a penny, measures only 1.6 X 3.7 cm.

(c) ULoc’s Tag and Anchor Design

Fig. 1. ULoc: Comparing the traditional UWB localization system to ULoc, showing (a) Low-battery life (180 days) and high
latency (8 packet exchanges) (b) High batter life (876 days) and low latency (1 packet exchange) (c) ULoc’s custom localization
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