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In this project, we have been working on estimating human states solely from measurement
information, which includes occlusion caused by external objects or self-occlusion by the user's
own body, to achieve a more practical human state estimation technology in various environments.
This research project was planned over three years. In this second year, which is the current year,
we focused on (1) human pose estimation using acoustic signals (collaboration with Prof. Aoki), (2)
human mesh estimation using an event camera (collaboration with Prof. Saito), and (3) human
pose estimation using infrared sensors (collaboration with Prof. Sugimoto) as mentioned in the
proposal. In (1), there was a constraint in the previous year's achievement where the measurement
system and the measured subject were almost aligned in a single line. However, this constraint
greatly limits practicality. Therefore, we attempted to estimate human pose even in non-line-of-
sight measurements by utilizing acoustic signals with relatively long wavelengths that are prone to
diffraction. In (2) and (3), we investigated the potential to accurately estimate the human state even
in scenes optically occluded by poor lighting conditions by utilizing sensors with low-light
sensitivity, namely event cameras and infrared sensors, respectively. In (3), as planned in the
application, we also worked on a technique for automatically generating training data using virtual
spaces aiming for broader applications in various scenes. We submitted our work to ECCV (one of
the top international conferences in computer vision), MIRU2024 (the largest symposium in the CV
in Japan), and IEEE TVCG (the top journal in visualization and computer graphics). In addition, we
presented our last year's work at MIRU2023 (including two peer-reviewed oral presentations, one
received the MIRU demo Award, one where the first author student received the MIRU Student
Encouragement Award, and one invited talk due to the acceptance at CVPR2023).

Notes

Genre

Research Paper

URL

https://koara.lib.keio.ac.jp/xoonips/modules/xoonips/detail.php?koara_id=2023000013-20230045

BRESFBAZZMERVARD NU(KOARA)IZEBHEATVWAR AV TV OEEER., ThTNOEESE, ZLFTLFHRLWRTECREL. TOEIEEEEEICELST
RBEETNTVET, SIACHLE>TR., EFELZZEFLTIRASEZL,

The copyrights of content available on the KeiO Associated Repository of Academic resources (KOARA) belong to the respective authors, academic societies, or
publishers/issuers, and these rights are protected by the Japanese Copyright Act. When quoting the content, please follow the Japanese copyright act.



http://www.tcpdf.org

20244F11H ZE(I)

20234 ZFHEERES (HLFEE) momassmss

g BRI B4 IR
MRAEKE fHBh#R 2,000FH
K4 A+ FRETF K4 (3E3E) |Mariko Isogawa

mERRE (B4
Bk ESUFHAIBROA % AW AMOREHTEICET 25FR
mERaRE (E&R)

Human state estimation using measurement information including occlusion.

A ZERELRR
Ei % Name ﬁﬁ‘% ‘ ?*ﬁ{' : H’gﬁ% Affiliation, department, and position
A+)IFREF (Mariko Isogawa) [FET =% - [FR TR - HHR
FEEEE (Hideo Saito) BTRER - BRIER - Hi%
#ARRE  (Maki Sugimoto) BIZE - FRIFN - 81
#E®A  (Yuta Sugiura) BT - FRIER - SR
BAZFE (Yoshimitsu Aoki) HTHE - EXFERIFER - B

1. HREREEDOHRE
AR TIE, HRLABRBRTCTIYEANLAYPREHEERMZRIRT S 2BME LT, HANKTH 5 ADHER
ATV MTERSINTWEY, I—FEFOFFRTELZERL TV E VWD BREZALY §3EHABRDO A
DOANDREBEZHET HZHRICRVIBATER., AMRIE3 v ESFETOILRLTR>THY, 2ERETHBEE
L, BESICOETL, (1) BBESZRVWEADREHERMN (FABBEEOHRRMR) , (2) ARV MAXS
AW AYIREHERM (FEBRE OXEMR) , (3) KA U T EAW AYREHERM (KEAHIREOH
EZR) ICIYHEATL. (1)TIE, FIFEERRTRECIREEGARNFAMNFIE-ERICAEL TWD & WD FHIFE
HFEDHo7-. LHL, TNTIIFEAUIKRKEZCHREIND D, EREERIRCEFTLPTWVERTOEEES %
FMALT, RBLASTAICEVWTEAYZRBEHET I E VW REA%2TR27. QQB)ICEWVWTIE, ZhEFhA4RY
RAXSERAEVHEWIBEMMEZET S Y ZFERAT2 LT, RPARROBRHFICE Y AZHNISERS 1
TWBY—VICBWTHEAYDOREASHEEICHECEZAREMEAAETELRE. Q)ICEWVWTIZHEEBERICHEEFELTW
@Y, FYERESEAY—VvADBERAEZBRLAREEEEBWAEET— BEEXRBZMICERYEAL. ThdD
B HADERE, AvE1—9EY 3 VO BREFOERKFTH HECCY, APFENRARDY VRIILT
$H2 MIRU2024, AIRLE AV E2—9 =05 T4 v IV RABHFDO MY T+ —F I THBIEEE TVCGILHETRT 5 &
IS, AIFEEOMEHRREZMIRU2023 (5 5280 EHH Y OBWHKER, 1HTMIRUT ERXREEZXH, 14 TEE
FENMRUZERMEZFE, 14IECVPR2023RERIC & B BFHERE) ICTRRLE.

2. MABRREEDOHE (F:R)
In this project, we have been working on estimating human states solely from measurement information, which
includes occlusion caused by external objects or self-occlusion by the user's own body, to achieve a more
practical human state estimation technology in various environments. This research project was planned over
three years. In this second year, which is the current year, we focused on (1) human pose estimation using
acoustic signals (collaboration with Prof. Aoki), (2) human mesh estimation using an event camera
(collaboration with Prof. Saito), and (3) human pose estimation using infrared sensors (collaboration with Prof.
Sugimoto) as mentioned in the proposal. In (1), there was a constraint in the previous year's achievement where
the measurement system and the measured subject were almost aligned in a single line. However, this
constraint greatly limits practicality. Therefore, we attempted to estimate human pose even in non-line-of-sight
measurements by utilizing acoustic signals with relatively long wavelengths that are prone to diffraction. In (2)
and (3), we investigated the potential to accurately estimate the human state even in scenes optically occluded
by poor lighting conditions by utilizing sensors with low-light sensitivity, namely event cameras and infrared
sensors, respectively. In (3), as planned in the application, we also worked on a technique for automatically
generating training data using virtual spaces aiming for broader applications in various scenes. We submitted
our work to ECCV (one of the top international conferences in computer vision), MIRU2024 (the largest
symposium in the CV in Japan), and IEEE TVCG (the top journal in visualization and computer graphics). In
addition, we presented our last year's work at MIRU2023 (including two peer-reviewed oral presentations, one
received the MIRU demo Award, one where the first author student received the MIRU Student Encouragement
Award, and one invited talk due to the acceptance at CVPR2023).
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