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Principles and Trends of UWB Positioning Technology
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Abstract

Ultra-wideband (UWB) technology appeared as a short-range wireless communication technology 20 years ago, but competing tech-
nologies, such as Wi-Fi, attracted more interest. However, UWB technology has recently been re-evaluated because it makes it possible
to measure the distance between wireless devices. In particular, UWB chips were released by NXP and Qorvo, and, as Samsung and
Apple began installing UWB technology in smartphones, it began to be popularized. It is expected that UWB technology will be used
in connection with smartphones in various location-based fields, such as automobiles, smart factories, and smart homes. Although the
importance of UWB technology is increasing in various fields, as described above, the research on the principles and characteristics
of the latest UWB positioning technology has been inadequate. Therefore, to help readers systematically understand the latest UWB
positioning technology, the principle of UWB positioning technology is explained, and the latest research and development, as well
as commercialization trends, are described.
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Fig. 1. UWB band and channel.
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Table 1. Local regulations for UWB.
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Fig. 2. Characteristics of UWB pulses.
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Table 2. LRP and HRP UWB standard of IEEE 802.15.4z.

Division Mean PRF
Long range mode 2 MHz
Extended mode 1 MHz
Base mode 1 MHz
LRP
Dual frequency mode 1/2/4 MHz
Extended dual frequency mode 1/2/4 MHz
Dual frequency mode /w EPC 1/2 MHz
RDEV 3.9/15.6/62.4 MHz
HRP BPRF 62.4 MHz
ERDEV
HRPF 124.8/249.6MHz

+ EPC: Enhanced payload capacity

- RDEV: Ranging device

- ERDEV: Enhanced ranging device

- BPRF: Base pulse repetition frequency

- HPRF: Higher pulse repetition frequency
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ID | Length (octets) | Mnemonic Description

0x15 14 RX TIME Receive time stamp

RX_STAMP (40 bit) : Fully adjusted time of reception
FP_INDEX (16 bit) First path index

FP_AMPLI1 (16 bit): First path amplitude point 1

RX RAWST (40 bit) : Raw timestamp of the frame

Rx frame quality

0x12 8 . .
information

RX_FQUAL

STD NOISE (16 bit) : Standard deviation of noise
FP_AMPL2 (16 bit) First path amplitude point 2
FP_AMPL3 (16 bit) : First path amplitude point 3
CIR PWR (16 bit) : CIR power
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