An approach to Facilitate the TO of a vehicle in the space 3D
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1. Abstract

Teleoperation (TO) is an important step in the new technologies that able robots to wjtkratenancontrol
andsupervision. TO provides a hightafe robot operation icertain activities. Actuallythe mainproblem is

the skill required to operate thesgstemsThe user requires both,tagh knowledge abouthe teleoperated
system “TS” (commands, controls, interpretation of multiple information source, and so onfighdexel of
experience in thepecifictask (nuclear maintenance, underwater searspese exploration, etcyhe aim of
thiswork isthe development of a friendly user interface (Ul) to a teleoperated vehicle (TQkg gpace 3D.
The base requirement is that this interface may enabkyshem to anyiser with a certaitevel of skill in the
specific task with a low level of knowledge of TS. Finally, an Ul for an Underwater Robot (UR) is presented.
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2. Introduction

In spite ofall its advantages TO is a hard tgslot all the signals fromthe vehicle may be
understandable bsll users) [AMAT 95 a, b] and is associated to advarmeeratorswith
large experience arfugh skill*. Thecost ofthis speciauser arevery highand linits the use

of the system byanother user. Taskisualization is a key problem in TO sino®st of the
user's controtlecisionsare based on visual infoation. All data that the TO\ends to the
user's computer igery important{HIRAI 92]. The Ul plays animportant role in the data
representation.A single user may not understand all the (unformated) information at a time.

The user interface development &myTOV is very hard. Eactwork team wll have different
needs (Table 1) during the time the robot will take to be fully assembled and operative.

Initial | Each card status must be observed in dethié response of each card to the detected excitation must be also ob3bevedain
State | problem of this stage is the operativity of the different boards.

Devel | The interconnected operationalf boards must bebserved. Also the flow of informatiahrough the connections, ahdw this flow
oping | affects the operation of any board In this stage the gHig®t, sensorgnd so on, are adjusted. This stage requires high visualizatipn of
state | all conditions to facilitate calibration. The main problem of this stage is the interconnectivity and the adjustmentsl@dlipdirts.

Using | We only need the “essential” information to operate. Other information can create both distraction or confusion. The emairs hel)
time use of the system.

Table.- 1 Requirement in each stage of Robot design
2.1 Alternative Solutions in T. S.
The Figure 1 [FIORINI93] JPLATOP: Jet Propulsion Laboratory

Advanced TO presents a complete user interaction for advanced TO
two static robot arms, the user needs to handle 6 different monitors!.

3. Enhance the Information Efficiency in TOVs

As it has been said, TO is a haagk and requires lsigh mentaleffort.
To reduce this mental effort we may use:

Fig.- 1Interface JPLOT.

O Mimic diagrams (system’s virtual representation) to enable the fast magnification of system details.

O Color codificationwith realistic representation. For instantee mostcommon colorassignation to the water is the
blue, and it is accepted world wide, see [JOVI'Ct6Zind other common colors interpretation.

O Space representation of vehicle displacement. In order to reference the us@rQWtimobilization isvery important
to present a coherent reference system. In this way, the user can build the environment of displacement.

! The use of a TOV in the space 3D demands agegblory perception, selection of signals, memory, and delivery of conclusions and decisions,
from the displays available to this purpose, without seeing directly the environment of the vehicle.



Clear reference and a suitable versatility in the change of perspective.

At least two levels of zoom, that allow the user to have a better perspective.

Of a large monitor with high color resolution so it may simplify the tele-visualization of the vehicle.

O The displaying of different information using the same graphic (icons, etc), to reduce the space occupied in screen.

4. An Example of an UR Interface . v

a Sin referencias

Above, we saw some rules to desigaser interface toperate || zomo orawt| | T | SR
a TOV in the space 3DNow, we vill definethe interface to [ Fors e s
teleoperate an UR. If the T8esignerdoes notpresent a® | . wawd ¢ e yiaie o
coherent referenceystem tathe user of a TOVs/hemay not| - | orow K

follow the vehicle displacement. In Fig. 2, mhay be seen
different perspective toepresent a single underwaterhicle. =
Figure 2e shows in a single interface all the information the u
mayneed to understand tlsgstem. In an UR a coherent refereagstem isthe mother boat
(where the UR goes out!), bottom of the ssaface, northndication, etc. This information
should have different colors to differentiate each of the different conditions.
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%ezr Different perspectives of a TOV in the space

Based on the recommendation explained in this article, we defingelface shown ifFig.- 3.
There are thregeneral columns adata, thdirst column defineshe displacement ithe three
possible directions, and also the orientationianlihation ofthe robot. In thesame column, a
window shows the recommendation of thestem, andhe bottom dowrwindow lets the
information command teontrol the robotThe nmain window (second column) is tasualize
a perspective representation of the upstement and location ohe robot, thereference
systemthe task point, andtherinformation thatmay helpthe user’s S

job. The last column isomposed of a series of commands #ratble |- ., .
the different controls available to manipulate the interface. gl T .

5. Conclusion | ALE

This paper describes the characteristic design that some designe E:
consider in his/heS. and theinterface between such TS andL ' 2]
. . Fig.- 3 Interface for an underwater vehicle
vehicle inthe spaceAlso an example of g&leoperated underwate
vehicle isdescribed. The improvement efficiency isobtained by reducing theumber of
variablesshown, selectinghe representativeariables, and representing different variables in
the same figure in a graphical way. InT®V it is very important torepresents a coherent
reference system that can be followedhsy user; in such way the s/he requires @inimum
informationabout thesystem behavior (energgic), and it constitutes a single functiomat

may be easily tracked by an appropriated algorithm, while providing correct advise to the user.
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