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Manipulator design

**Human-arm inspired design

¢

¢ Hydraulic actuators

B

J5

\[’N

J6

+»Closed linkage mechanism

+* Micro Hydraulic Power Unit

M7

J8

Size, workspace

Fire door width: < 800 mm

2.2m

1.1m

16

St =S, St XISA = HEI A S|
y 5
[Conventional HPU]
* Noise & Smoke
- Electrically driven
- Compactsize
+ Large volume - ng!1 power density
+  Low power density * Absence of flow controller - Variable flow rate control
y 6
A Control system
Human-in-the-Loop Leader-follower robot system
Modeling and Simulation
Control command 2 Serisor dat RN Sensor dat

,/ Control command Serisor data N ensor data
I \ Robot status
I Sensor data : Control )
: Model status , comman

|
l !
| |
| |
| |
| |
| I
| |
| I
I |
! Simulator Leader ,' Follower
\\ . /
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ARMstrong robot

* Valve control
* Connecting hoses
* Hazardous material

* Heavy weight lifting
* Assembly (from LAN

* Fire equipment control

Item Specification
Size 180 (L) x 70 (W) x 120 (H) cm
Weight 620 kg
Speed 6 km/h
Arm length 110 cm
woes Mo e
Payload 200 kg = 100 kg x 2

* Construction tool

» Stacking bricks

* Debris removal

*  Waste disposal

* General door open
* Dismantling

* Logistics

Applications

handling

cable to heavy pipes)

handling

18
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Weight (w/o bat.) | [kg]

Dewalt
Haj42|A0EES
QI E 2l|%| (1/2014])
DCF892

OR2E &A|

QIE x| M E2|7 Y4 .
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_____ g
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3D Modeling 3D printed model E

3 :8.4Mpa (PLASE
Z3b 2|t 0.58mm (HEE 0.64)

2= 13.1%)

=E HZ 48 OAH SHAEHTHIOIA JHRE

ARMstrong OFAE] §2 QIE{H 0] A

* EEAZ EX Y LEE HOIE fIet OrAE R4 QB TO|A
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x4 speed
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ARMstrong Dex

[Accident Response Manipulator]

28

St LS AL, St EXISA = HEI A S
g 29
Mobile Platform
Main Components
“Onbo E—
\
Mountable design
Lift
g 30
40 kg Biceps Curl test 20kg Weighted Two-Arm Sling Pull-Up
500ml Water bottle throwing test Sawing a thick wood beam (40 x 90 mm)
29
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Long-distance teleoperation test

« 2025 IEEE World Haptics Conference (25.7.9)

* Remote communication
» Suwon Convention Center <= KAERI (Daejeon)
» Direct distance: 100.0 km

* Network: KT 5G

» System
e Leader: KAIST, dual arm robot
+ Follower: KAERI, ARMstrong dex

+ Task: Bolt Fastening

iwpark@kaeri.re.kr

30
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ZHEIH A DY SUALL, 5 0|=0] £2 A, tHEHEH| 2024.5.10.

2 FN T L AP AES 2 RE: (7] AL ALE) nF AN T L AT A5 2RE: (71T AH)

o o
o7 2107 7 5]
= 5 1L g e o > _x
g A YA AR 7] &
IR
X EM: https://kdoyoung tistory.com
nF QAN ZTE NB A ZRE2 (7] & ALH) 6 8
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2 FN T L AP AES 2 RE: (7] AL ALE)
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