{/

Global ICT Standards Conference 2026

2\

O|X[Z AIICT 88 BEEI |2

a

o
U
1]
0z
ot

ICT Standards and Intellectual Property:
Shaping the Physical Al

sa (@) denienusae (G Aamian | 52 (8) sudioze ATX 0T KEA _iSta_ETRI



1Gh Anoiven
M| @ (S 9y ICT Standards and Intellectual Property:
)l Q< _Ce?.é Shaping the Physical Al

Global ICT Standards Confe;ence 2026




Global ICT Standards Conference 2024




Global ICT Standards Conference 2024

(o]

ActiveTrack




)
=
g o =5 .
= O &
b —
: 2| O
1 : o5
: S X
o
O
Qo a0
8m7 »
= @ Q
— O @ HH Wm
5 3 3|5
C) %

<
(O]
(@]
O
L
(7p]
@)
o
o
<
< = DR
: @ = B
3 % €
| 8 Yf 3 Ji
< =
o) ]
o) o
Ro) n
(oI U T J
R | — | —
©
—
©
(m)]
o 0
2} — 0O O
m . o s ©
n o Q2 ¢ t
= m o m
o O e
5 =
C
(@]
P LT e, o
1 ~—/
1 1
1 \ r \ 1
1 e 1
= “ . B
1| © 3 3 ! N .
Dz (3|2 |2
AT 2 N3 NG i < o~ c
1| = = o+ Kir “ o) o o
1 —_ 1 +— +— —
™ i @© © ©
| J J ! = 2 2
) 3] 1)
i i < < <
O © <% L
! S € !
1




~
o™
[=]
o~
@
o
c
@
[
h
c
o
3]
n
o
14
g
k]
i =4
=}
B
vy
g
2]
=
o
K]
O

Capacity

ing

Comput

Computing Capacity

(Jossaidwioseq )

)
ot
3 el
bi 'y
SN
VN ENSS

R o

%

i -
FHANRY

, .
PAPINNRI

Prediction: “Rabbit”

> -

#
Prediction: “Rabbit”

Sensor data

>

Intermediate output %

&
o

Prediction: “Rabbit”

7

I.NM DOAES
N

dunndwo) |ex0q

(e)

Sunndwo) 23p3
(q)

Sunndwo) i ds
()




~
o™
[=]
o~
@
o
c
@
[
h
c
13
3]
n
o
14
g
k]
i =4
=}
B
vy
g
9
°
o
K]
O

Server-side
Model

|

—
2 &4SF(Forward Pass) 2.2 AldH

|

mashed
data

e |- atl

d

2121 cofe} J-»[B Bl

-
S—
N—’

|

<o

od
2

104

.

Klo

HIolEl= 22 /A

S

A HS
g8 2y oy

ol

12 FE:

F(Collaboration)

X
o

o TE|ZE-LLM 7|

— 8
> 8
@©
sz %
> K ol
S 4 5
= H
= 3w ®
Q ok ul
= = ©
LR

o K
—u— L ] L J

100

B0

S un
\.VIJ M__. olo
o m M
c K 24
@ S 2=
= Al_m
M < = <0
-l I X%
S m__ro ﬂ/u.._m
8l o <&
— <M R
x L ] [ ]




Global ICT Standards Conference 2024

xE
Q 1= 717 0 8% 77| © My Q yutSoRlE @ 2T oIAOE @ FY MY UE 1 Edge Server
(Head) (Middle) (Tail) (Weak-side) (Aggregator-side) (Server-side) D 8 =~ [[Dﬂ _______ (SI8E o)
L0 :
Autoencoder 'n----)
- 0 ) o (=
(o o] TP — I UE2 (G e
o0 O<—RQ D
e B - — ] [ &Z5 —> Rl ~-ees >
: : . = ‘ Autoencoder O O
| | QS s T —t> UE3 K- » O 3%
& Smashed ' Smashed 0 —90 O—0—-0—0 o) o 0 i 000
PANTS D OO0 s —O0 24 -OSOE0—0 800 @8//8_’ H:DI] ------ : I,
0 O ‘ =P O—0~=0 — O 0 8 ’O___q) OO0 ——> I O O Autoencoder
-OOO O—9—9 O’QVO o0—0 O—&=9—0 000 l °s
DRL 7|4t Ct= 00| ME AH|ER
U U
| ©® — & —
|
....................... U | AT | | SE—G——— | (|| e enaenepe e Atef 14) HeN ANE ZY  ou=d AM X8
= = —> — G | | MANTOIE" —<ccocacsrinacasossacncin
- ] == 6. = — I Y Bl
Y E(Head)?t AM  ZZHMiddle) B4 CHY  SISE(Tail) It 242 1674 B X2l & MY 2004 DY A HA 3CHY 29 £ZF AN | ((o)) ? . m
|
' SAHE A Autoencoder DRL 7|4t ZE XA
& t21iE S8t 5o N 22 XY HA Q) nsx yeoz My By 2ot B adws  R3eA wenanss 823t
= == — M = S—— J‘\i, — e, — = — =




]

Global ICT Standards Conference 2024

dsZsers 7|n
X5 BEa MAIZEXF MEf YEE 2T
XS SarAls T Y oojHE - CPU/GPU/Cache A{H|A EY
B B ad = AX| HF /A = FEUH NS B
"Lﬁﬁ%;ﬂ'h;;f T A RN P ———
S A = = e e e - - -> AEH =
M2 2 RAfg G ki

MH|A 2 FALE
- AtedsN CPU/GPU/HIEE|HE
- Al sMH|A XA FEAZE

-2xz2 4 X[sH0|E 37| s 28t £3
=
o = Original DNN EAM 23 ME| BB
. - Bandwidth
- Error rate

=& XS Hi=

s 2g2dd

AE2dSH AKX

AEASH AKX

AHEYSH AX|

AESSH
HE| Ax| &3




~
o™
[=]
o~
@
o
c
@
[
]
c
13
3]
n
o
14
g
k]
i =4
=}
B
vy
g
9
°
o
o
O

R}
%0
T
RO ol
< IH
ol =
IH
o <
il
Hd <
= Jjo
ol

apoff k2t X

S

=

Kera
o

= ONNX X218

L)

Torch, TensorFlow,

b

joil
5l

ol

2715

Dol 1, 0|08 3, BN
2

CIHFO] 20| A]

=
—_

0| MZ LC}

ol

il d

K

K o
O <
K &0
H K
{0k 56m
jorl K
IH 5K

-10 -



]

Global ICT Standards Conference 2024

Layer (type) Output Shape Param #
Conv2d-1 [-1, 64, 224, 224] 1,792
ReLU-2 [-1, 64, 224, 224] o
Conv2d-3 [-1, 64, 224, 224] 36,928
ReLU-4 [-1, 64, 224, 224] 8
MaxPool2d-5 [-1, 64, 112, 112] e
Conv2d-6 [-1, 128, 112, 112] 73,856
ReLU-7 [-1, 128, 112, 112] 8
Conv2d-8 [-1, 128, 112, 112] 147,584
ReLU-9 [-1, 128, 112, 112] 8
MaxPool2d-10 [-1, 128, 56, 56] 8
Conv2d-11 [-1, 256, 56, 56] 295,168
RelU-12 [-1, 256, 56, 56] 8
Conv2d-13 [-1, 256, 56, 56] 590,080
RelU-14 [-1, 256, 56, 56] o
Conv2d-15 [-1, 256, 56, 56] 590,080
RelU-16 [-1, 256, 56, 56] 8
MaxPool2d-17 [-1, 256, 28, 28] o
Conv2d-18 [-1, 512, 28, 28] 1,180,160
RelU-19 [-1, 512, 28, 28] 8
Conv2d-20 [-1, 512, 28, 28] 2,359,808
RelU-21 [-1, 512, 28, 28] 8
Conv2d-22 [-1, 512, 28, 28] 2,359,808
ot sme e RelU-23 [-1, 512, 28, 28] o
MaxPool2d-24 [-1, 512, 14, 14] o
Conv2d-25 [-1, 512, 14, 14] 2,359,808
RelU-26 [-1, 512, 14, 14] 8
Conv2d-27 [-1, 512, 14, 14] 2,359,808
RelU-28 [-1, 512, 14, 14] 8
Conv2d-29 [-1, 512, 14, 14] 2,359,808

flayeriflayeri\jAdd _output 0
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Local Device Edge Server
Camera Head Network Object Classification Container Skill Management Container
Data Container
Container ( ] [ Manipulator Skill Repository
: : {"name": 1,
1 1 "skill": {
1 1 "position™: { "x": 0.35, "y": 0.10, "z": 0.20 },
Camera [+ Image [— | reatures Skill request| orientation” (" 19,7y 00,"2% 00, "w" 00
uelim. grasp: ywi . 004, "'speed: V.U5, 10rce: .U,
: : HTTP {"skill"™: 13 "epsilon": { "inner": O.OOF;, "outer": 0.005 }}}},
1 ! —P {"name": 2,
! ! "skill™: {
: : "position”: { "x": 0.35, "y": 0.10, "z": 0.20 },
\ ) "orientation™: {"x": 1.0, "y": 0.0, "z": 0.0, "w": 0.0 },
"grasp": {"width": 0.05, "speed": 0.05,"force": 30.0,
) "epsilon": { "inner": 0.005, "outer": 0.005 }}}},
case inference result (case: 1) ]
Robot Control Container |
Movelt topic: /goal_pose Skill Selector Skill 1
e { N e N {
Skill S
Execute . Topic position: (x, y, z), data || Case 1 — Skill 1 pQS't'tO?_- (Xg Y, 2)
IK C_alculatlon', < DDS/RTPS orientation: (x, y, z, w), <+ Case 2 — Skill 2 S Oren 'a IQQ.P(}XI iz, ch'
v Motion Planning grasp: (width, speed, Case 3 — Skill 1 grasp: (width, speed, force,
Manipulator force, epsilon) }epSIlon)
L J ~ } o b d
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Stem Block 1 ; Block 2 ; Block 3 . Block 4 ; FC;
SP1 SP2 SP3 SP4 LC

Split Point Output Shape Output Size Data Size (MB) FLOPs Params
SP 1 [1, 256, 56, 56] 802,816 3.16 806,830,080 225,344

SP 2 [1, 512, 28, 28] 401,408 1.53 1,040,048,128 1,219,584

SP 3 [1, 1024, 14, 14] 200,704 0.77 1,472,966,656 7,098,368

SP 4 [1, 2048, 7, 7] 100,352 0.38 811,747,328 14,964,736

LC [1,1000] 1,000 0.00 2,150,400 2,049,000
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Policy lath: ﬁac'; Action distribution _40
Random 73.9ms Full: 50.13%, Split: 49.87% ~60
Full offload only 56.6 ms Full: 100% E w0
Splitcomputing 61.5ms Split 100%
on[y -100
DQN 53.8ms Full 44.84%, Split 55.16% o
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Offload Decision DQN Reward

episode reward
= moving avg (20)

0 50 100 150 200 250 300
Episode
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[ model_ops.py [

A.EdgeAl-Split-Computing Ye——

A.EdgeAl-Split-Computing is a framework designed for the split execution of deep learning models between autonomous robots and edge
servers. The system optimizes computational efficiency, reduces latency, and ensures network traffic minimization by leveraging
distributed Al computing techniques.

x(pt_model_path, onnx_model_path) :
oad(pt_model_path, map_location="cpu’)

1. Upload model file 2. Select split point 3. Upload image for inference ; i ‘ s YD

Model Split & Inference Demo Model Split & Inference Demo Model Split & Inference Demo
1. Upload PT File Model comverted 10 ONNX Modelsplt complete

Choose File | ResNetS0 pt 2. Select Split Point ) 3. Upload Image
Convert mdcel . Split model

to ONNX ‘ e | [" ™ eww || and deploy

> fconv1/Conv_output_0 X 2| 12| s02 >

Ghoows Fie | catipg for 4, dilis ate(graph.node))):

o5 (onnx. load (model_path) )

4. Head network 5. Feature map quantization 6. Tail network inference 7. Show inference result
inference

ape. dim]

ape. dim]

Inference Result

Predicted Label: tabby

PVVVWENSN

+ shape))

Tail Network

1

]

1

1

1

1

1 3 < g E .
H : e 3 t(out_name[0], None)
i . g ‘S

1

1

]

1

\

Head Network

split_point, head_path, tail_path):
ath)

L_path, head_path, [input_namel, [split_point], check model=True)
elimodel_path, tail_path, [split_point], [output_namel, check_model=True)

https://github.com/Open-Edge-Robotics/A.EdgeAl-Split-Computing

-22 -



.|Gh Anniversary

GISC 2026

Global ICT Standards Conference 20264

ICT Standards and Intellectual Property:
Shaping the Physical Al

/ e sEEs @xlA xu._w zp @:@ e d'j&? NTP KEA ETRI



mailto:Joosang.youn@gmail.com
mailto:jsyoun@deu.ac.kr

	슬라이드 1
	슬라이드 2
	슬라이드 3
	슬라이드 4
	슬라이드 5
	슬라이드 6
	슬라이드 7
	슬라이드 8
	슬라이드 9
	슬라이드 10
	슬라이드 11
	슬라이드 12
	슬라이드 13
	슬라이드 14
	슬라이드 15
	슬라이드 16
	슬라이드 17
	슬라이드 18
	슬라이드 19
	슬라이드 20
	슬라이드 21
	슬라이드 22
	슬라이드 23

