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42l IR-UWB &lo|ttE o] &3 dds 2 % 4 AT
(People Counting and Coordinate Estimation Using Multiple IR-UWB
Radars)

HE 2 M 3AddFS EHgE
(Tae-Yun Kim, Se-Won Yoon, In-Oh Choi, Joo-Ho Jung, Sang-Hong Park)

Abstract : In this paper, we propose an efficient method for estimating the number of people and their locations using
multiple IR-UWB radar sensors. Using three IR-UWB radar sensors in the indoor space, the measured signal from the
target is processed to remove the clutter using rejection methods. Then, to further remove the clutter and to determine
the presence of the human, the time-frequency image representing the micro-Doppler is obtained and classified by a
convolutional neural network. Finally, the system finds the number of human objects and estimates each position in a

two-dimensional space. In experiments using the measured data, the system successfully estimated the location and

number of individuals with a high accuracy =~ 88.68 %.

Keywords : IR-UWB radar, People counting, CNN, Micro-Doppler, Location estimation

Mol A7 gk (1. Bk B4 Lok 43
o dhulste] U Fe Fuatel 9AE A oS
SolE JEe wA 9 AnE 958 4 b BA 44

s 4

g chddoe] AREEE IR-UWB (impulse-radio ultra
wideband) #lolthe= W2 o %& &&3to] AEg AR
s 7HIth W7 A S A Alof R Agto] ¢l
= fojtle] EAS o] &3le] LOS (line of sight)ol &3}t
O3 A4S AAte R g1 9 F3FHo] Jbssi
goltrl AFsE ARE 1799 AYZWE  (range
profile, RP)oI™, o]&gjdt 12k #XE AE3te] Auel <l
A& FAsE gt A7 J&se] st (11,

sHAIRE golr e 144 RP 4§ 4%
Hzketeg F74HRl AlsA vt Fasitt
dold2 R Fds Aol $Ae
oz YA)o] FU3 RP ol R
HA, =2 4 A FAH Adsol v

& 27170 vl AAY B4 A ¢

O

td

fn o
- LT}
o
rt
a2

2
rot ke e
2
it

4 Iz

o
il
)
)

N
o

A TS (=)
o
m(g
Y
E-)
ot

I
ol

o,

*Corresponding Author (radar@pknu.ac.kr)

Received: Aug. 9, 2023, Revised: Sep. 27, 2023, Accepted: Nov. 16, 2023.
T. Y. Kim: Pukyong National University (Student)

S. W. Yoon: Pukyong National University (Student)

L. O. Choi: Korea Maritime & Ocean University (Prof.)

J. H. Jung: Konkuk University (Prof.)

S. H. Park: Pukyong National University (Prof.)

x o] Q= AR (| A HEAIT) ] AP dardAFATe] A9
[e]

1
wol g A7) (No. RS-2023-00239144).

© IEMEK J. Embed. Sys. Appl. 2024 Feb. 19(1) 39-46
ISSN : 1975-5066
http://dx.doi.org/10.14372/|IEMEK.2024.19.1.39

2 1. ckE ol Bl =
Fig. 1. Position of multiple radars
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Table 2. People counting result based on the estimated

coordinate
Actual number of people
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