Computer Science and Application EH Bl 5, 2026, 16(5), 483-492 Hans i
Published Online May 2026 in Hans. https://www.hanspub.org/journal/csa
https://doi.org/10.12677/csa.2026.165199

EFUWBHE R AR E A (L RBE %

REE, TRE
B BN L Ae5 KM Be, widb X

Weks H . 20264F4 230 FHBEM: 20264F5H22H; KA HI: 20264F529H

wm B

ELTRFENRRF, FANERFRERAFEN R OED: —ROTENRBARE S BEEA, A
BRE: —RENBEEBARENEE “AUAR” , EALBMIINEZE, XRETH TRAEKX,

FLERANRAEZREHIF, REEERBUIKA . AT LUWBELRE “FR” BT HEMA, B
FEEBIREM AR, XERE T —F “FRBEEN” 5 “TCIRRARRRA” 8 U F K8 & UWBEBAHT
ERARHEREREE. RSB T —ERARA—EUWBEAKFESR, ZEFRELWEI R K
—, ELHTDOA (BARRIZE)EYE, SEHBBARHERERYHTI, AMBIRER B iRt E
KREHFERE; K=, BB LLRESEZRAEPETHRE(GERSREE, o), EREHE
AR A BA KRGS . ZXRERNAE TRERGLARAE, BEREIFEWNIME, haR
MEFEREREE . B TX— B, BYRERKERMT REHRS TR, ER T HEE X

HAIH SEETT R KZEFRN, ARREEISISH R TEHRBRFISAREHERE S 22X 5 ER
T EFHBARERE, REERNERREMAMR.

Xiid
R, BEARBRE, TEERE, F2FE, UWBHEAR

Research on Indoor Positioning and
Following Algorithm for Dense
Crowd Areas Based on UWB

Ruohan Zhao, Xiangtao Qi*

School of Artificial Intelligence and Big Data, Wuhan Business University, Wuhan Hubei

Received: April 23, 2026; accepted: May 22, 2026; published: May 29, 2026
“EIAEE .

XES A BEWR, T AT UWB S AR XIERE P A ER B BRI ). HENLRE S5, 2026, 16(5):
483-492. DOI: 10.12677/csa.2026.165199


https://www.hanspub.org/journal/csa
https://doi.org/10.12677/csa.2026.165199
https://doi.org/10.12677/csa.2026.165199
https://www.hanspub.org/

B, TT A

Abstract

In the current retail environment, the traditional ultra-wideband tracking system faces two core chal-
lenges: first, it requires people to wear tags for positioning, which is not flexible enough; second, it
ignores customers who do not wear tags, resulting in a perception blind spot in crowded shopping
malls. This makes it easy for robots to lose track of targets or collide with unexpected individuals. To
enable UWB to “see” both those wearing tags and the surrounding untagged crowd, this paper pro-
poses a hybrid UWB perception paradigm that combines “active precise positioning” and “passive
group sensing” and its key algorithms. This study innovatively designs a new framework that reuses
the same UWB hardware, which has two functions: first, by optimizing the TDOA (Time Difference of
Arrival) algorithm and combining environmental perception to eliminate the interference of obsta-
cles, it provides centimeter-level stable tracking for the tagged targets; second, by analyzing the traces
left by wireless signals during their propagation in space (Channel State Information, CSI), it deduces
the density and overall flow trend of the surrounding crowd. This is like having both a high-definition
camera and a heat map, allowing one to see clear individuals while also sensing the temperature of
the surrounding environment. Based on this idea, this study systematically conducts theoretical anal-
ysis, model construction, and scheme design to elaborate on the logical loop of problem definition,
architecture innovation, and algorithm research, providing a new technical path for solving the pre-
cise following and safe interaction problems of intelligent service robots in dense dynamic scenarios,
and has significant theoretical significance and application prospects.
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Figure 1. System overall architecture diagram
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Figure 2. Base station deployment engineering diagram
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Figure 3. Flowchart of passive group perception algorithm
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