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Robot module standardization and interoperability are one of important framework for advanced

robot rapid prototyping. To achieve robot module standardization and to enhance interoperability,
several frameworks can be presented and known such as STANAG4586, JAUS(Joint Architecture for

Unmanned System), Rt-middleware. Because of detailed documentation and various implementations,

the JAUS robot system that may be one of the dominant architecture for unmanned system. In this

paper, we describe our implementation of JAUS compliant mobile robot based on IGVC IOP challenge

rule. Implemented JAUS compliant robot modules are examined and confirmed by IGVC IOP

challenge organizer.
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Table.1 JAUS Document

Launch &
U CS Recovery
VSM I.... ______________________________ system
DLl :
ca cal
CCISM
VSM : Vehicle Specific Module
HCI : Human Computer Interface
AV : Air Vehicle
ca1 c41 CCI : Command & Control Interface
System System CCISM : Command and Control Interface Specific Module
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JAUS (Joint Architecture for Unmanned System) (3K [E
E G BHEET DA AT LDOF TV AT JMIEIT
HA U E =T 2= AMEDOTDDBERKTHS.
BRaxIva BB TT50ODEANT AT LD(1)
BRI OFMEQR) 7 A 74 7 V=3 A N O{&E(3) A
EHMEO N 78 &% HABYIZBSE 4172 . Table. 1IZJAUS Y
77 LU A &Y. JAUS A v — UL, AS5684ATHIE

Document | Release Date Title
SAE AIR5645A | 2014.09.05 |JAUS Transport Considerations
SAE ARP6012A] 2014.09.05 |JAUS Compliance and Interoperability Policy
SAE AS5669A 2014.08.05 |JAUS / SDP Transport Specification
SAE AS6057A 2014.06.03 [JAUS Manipulator Service Set
SAE AIR5664A | 2012.08.16 |JAUS History and Domain Model
SAE AS6040 2010.11.16 [JAUS HMI Service Set
SAE AS6060 2010.11.03 |JAUS Environment Sensing Service Set
SAE AS5710A 2010.08.26 |JAUS Core Service Set
SAE AS6062 2010.07.14 |JAUS Mission Spooling Service Set
SAE AS5684A 2010.07.01  |JJAUS Service Interface Definition Language
SAE AS6009 2009.04.15 |JAUS Mobility Service Set

2008412 1%, JAUS D —E AALZE 4 B 12 381 D 3iHE
SAE-AS4 & L THEH SN TV 5 20114E121F, JAUS 2 £ H
L7=®%#aR v 25, DARPA Ground ChallengelZ i35 -
ZIMLTW5S. [4]

4. FBFOMRY FOIAUS RO D—

JAUS
Message

Team’s Subsystem
—

Navigation and
Reporting
Component

JTC CVT [ta0s component

42.NLC

JAUS Component
42NLCs1

JAUS Component
P2.N47.047

| S——

COP [ e

Platform
Management
Compenent

JAUS Component
P2N+7.C+?

=3

Fig.3 The System Topology

Fig.3lc BB o AR » FDIAUS hAR B P—%7~7. JAUS
T, JTC(The Judges Testing Computer) & FES =2 b 2 —
FERMHTH. JAUSA vE—0, &~— FEE3794T
WiFi UDPiE{51Z & Y Team’s Subsystem T 2B @ o R v

MZEZET 5. 2N TN DOHEEEL F HIJAUS T AR —3
v ik, /—FRID, 2y R—%r FMDREIVIESH
HIIZIG Uiz 2 AR —3 > R SEENCISE T 5 LER &
% . JTCILCVT(the Conformance Verification Tool),
COP(the Common Operational Picture)?® 2 > DFERED 4
BEid.

CVTIZEIZA v Z—F T Y T 4 IZB7 5 IAUS A
=T EEEFETDHEODOI R =R N T, TR
v MDA BT D ZODIAUS T LR — % v b 3EN D IR
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Fig.4 IGVC D 1 Jal 5t

Fig.4IZIGVC D i il 5 & 7~ 9. IGVCITZAUVSI(
Association for Unmanned Vehicle Systems International) ™
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Table.2 1 34+ 2 JAUSH — B ZRT. A L TIE
JAUSH — B A (1)-(9) & F4%E L 72 JAUSHERLES B = AR > |k
BT 5. JAUSH —E Z(1)-(5) 1%, AS5710% ICIT,
(6)-(9)1%, AS6009% TIZ L= —EATH 5.

Table.2 FEHEFTHIAUSH—E R
AS5710

Service Name Service Detail

allows clients to subscribe to
changes in the information
provided by report messages
supported by services that
derive from this service

(1)Events Service

offers a basic interface for
acquiring preemptable
exclusive control to one or
more related services that
utilize this function.

(2)Access Control Service

provides a state machine for
component life—cycle
management to help clients
understand how the
component will react to
commands and queries

(3)Management Service

provides a means to maintain
connection liveness between
communicating components.

(4)Liveness Service

supports the

discovery of both legacy
components defined in the
JAUS Reference Architecture
versions 3.2+, and new
components

AS6009

(5)Discovery Service

Service Name Service Detail

report the local position and

(6)Local Pose Sensor Service orientation of the platform

move the platform given a
single target waypoint, desired
travel speed,current platform
pose and current velocity
state.

(7)Local Waypoint Driver
Service

move the platform given a
series of target waypoints,
(8)Local Waypoint List Service |desired travelspeed, current
platform pose and current
velocity state.

(9)Velocity State Sensor
Service

reporting the instantaneous
velocity of the platform.
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Table3 v =7 — RAEVICHAEE T HERFR
Information Sizelbytes]
Local x—coordinate[m] 4
Local y—coordinate[m]
Yaw angle[degree]
Velocity of x—way[m]

Yaw angle of robot[degree]
Waypoints[m]

Speed[m/s]
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