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Abstract :

In this paper, we propose a method for estimating a walking direction by which a

mobile robots follows a person using TRT (Tensor RT) pose, which is motion recognition based

on deep learning. Mobile robots can measure individual movements by recognizing key points on

the person's pelvis and determine the direction in which the person tries to move. Using these

information and the distance between robot and human, the mobile robot can follow the person

stably keeping a safe distance from people. The TRT Pose only extracts key point information to

prevent privacy issues while a camera in the mobile robot records video. To validate the

proposed technology, experiment is carried out successfully where human walks away or toward

the mobile robot in zigzag form and the robot continuously follows human with prescribed

distance.

Keywords :

| M B

—

47 e Aol weeh @ 2REety
st=do], AXESJo] V&9 wHow HIT v
23 e Hqu|avF AEEa Yuh 2ELS Y
L olgolo] 5 REAE WAF = AAF, A3
A okxlE 9l o] 7FA| AlH) 2 HALE 5 o9l
th e So], RS WEAY JTFL galste]
AL, AREAfel] FA|

waow =
R ]

«*Corresponding Author (kjwook@dau.ac.kr)
Received: Nov. 5, 2020, Revised: Nov. 10, 2020,
Accepted: Nov. 24, 2020.

J.-H. Choi, K.-J. Joo: Donga-A University (B.
Student)

S.=S. Yun: Silla University (Professor)

J.-W. Kim: Donga-A University (Professor)
¥ P RS AQEAAAR AU/1EFAAY
(No. 20004720)¥ 20200 % AFAF4ALH 2
2d71<B 7k A A9 AR (No. 20000515)¢]
A Aol T39S

(© IEMEK J. Embed Sys. Appl. 2020 Dec. 15(6) 281-287

ISSN : 1975-5066
http://dx.doi.org/10.14372/IEMEK.2020.15.6.281

Trt pose, Realsense, ROS, Humanoid robot model, Walking direction estimation

529 838 + Uk 53 AP msFe A
2% AZFIHE AL 2P, BE 2P 5O OFE
Aol AR A A ANSHE FAl
AgAe AE RS Base] 44 wes @
oF .

B R mHe 2ie] A 242 o
Hstel Al FEHE d Bad /&2 AND
o 7jEe] AFAE S PHow Ade o
Hsa AQe B A7t APHNAG [1-4].
z3o] B9 249 Ex 349 e A8l
oz Al A B A B}
L ATk wol olfA foh, e BIT 9
4o ARHoE BHST At AN A
g A BAGel Atk [5-71. olF 3l
toyon QRASE o] g3l AYe FE:
AP/ FAEAEY (8], A 142 S8 A
o Al QREI=E Rolok sa QRIEE el
Y AT B2 PN A4 B F e
Wl 9l

S LI w% PELHECE
NVIDIA Z#HFoNA A&tz DAL AA 4 2

%ii‘)] TRT (Tensor RT) poseE RHld =&
of §Alste] HAAIZTO R t)/f<1e] 7|EJIEE 14



282

1% 1. trt poseE ©]&3F AlEQlA
Fig. 1 Human recognition using trt pose
abaL, o|ZHE Udde] HE ¥
HE AlFA Attt TRT poses
22 oM A 2HE Abghe] AA] FQ
2R ES 71ERIE (key point) ZA
ZlHto 2 2z &
% ko] A g A
depth 7} g}¢}k
71ERJNE] 71‘“4x

N A
sto]  ARg-2} H
dgate] S <k .
TRT pose® 1243k AMghe] 7]%‘55%
t}. B =Fo|M = TRT pose 7|8k 3
Zutyd 259 }‘j)“ FZ okl 4

|

}SES
TS

7}

ol
-

ol

o
oo

m Jim

oo = e

H
3 Yom T oX
TEiEE

S
92
2 H oo
(o]

ol
> N2 L Koo M N o

td

[ ru%
[l )

e
1 go Ml pg

o folr
e

94

i
b

o]

oo g M
>
op
D

E
s
)
fu

b
(o, ol
gh

[m

i
o

9,
off
ol
ol
rir

]

Z
Q‘J
tlo
£

ol
—-

y _V&
il
_1 4
OZi
ol
ol
ky
N

Ky

oo

d o

ot
lo
o

4
[
-~

e N rlo
_&

Mz 1o o

o oX o
e oo
olN

of
=

Aol BEY d=
9 E2 29 TRT pose2t
3D depth 7}Eﬂﬁ} intel ZYYE o] g3t}

AHE

£ J1Y

Jn

2 =EdA AREE AAR xx F4 2de
NVIDIA Jetson Community ProjectsollA] |33k
trt_pose project® ARE3F Tt [9]. trt_pose:

NVIDIA Jetson 7oA Aoz Q1o =
Ae B2 MEEAey TensorRT
= 7k&3t H3lvh %8 trt_posedl A ¥= FA3}
71 {8 A8 dlelg Al> MSCOCO dataset &
2loln] Jetson XavierolA & FPSE AAZF 2
Z F35& 98 resnetl8_baseline_att_224x224_A
HESYZ 2ds AHEsiqlth 7 dEHZ =2d
]—%Oh_ tensorRT R49& Lﬁ‘r?ﬂ —’F 0101H

= = =] -
& FA43=

&3t RGB =zl *1
JIZQE A ARE

A NNEJES] A

TRT pose® F=4% 1671¢
o] depth Z#| el %83}
4Rg f5ac} [11].

= ARG 2ol FE ol &
6}04 FE2 w B oy 7kx EAol
o 3
"S- %

e
=

2 84 AR Ed)
wE ATE daske,

23 A2

< A E frAE FFh 2
2RI AN 2] VEARE
1218k Algre] Wk F4le] depth
olgate A A 2R ol AFE U4
sla, AR 7EAT e} 2Eo] HolxwW A7y
WA A FRE Sk v1EAe AA A=

o Aolo] Wdlsld NSRS WIAA 22 &
g AojgozA ud AqHon F3E 4 9

o},



a3 2. 31 A 9

Fig. 2 Screen center range
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Fig. 3 Calculate a person's angle using
key points
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