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Abstract

This paper introduces a graphical user interface design that is aimed to apply to the

surveillance and security robot, which is the pilot program for the army unmanned light combat vehicle.
It is essential to consider the activities of robot users under the changing security environment in order
to design the efficient graphical user interface between user and robot to accomplish the designated
mission. The proposed design approach firstly identifies the user activities to accomplish the mission in
the standardized scenarios of military surveillance and security operation and then develops the
hierarchy of the interface elements that are required to execute the tasks in the surveillance and security
scenarios. The developed graphical user interface includes input control component, navigation
component, information display component, and accordion and verified by the potential users from the
various skilled levels with the military background. The assessment said that the newly developed user
interface includes all the critical elements to execute the mission and is simpler and more intuitive
compared to the legacy interface design that was more focused on the technical and functional
information and informative to the system developing engineers rather than field users.
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» Environment Analysis
+ Task Analysis
* User Analysis

Phase 1. Analysis

8-

Phase 2. Design

-

Phase 3. Evaluation

« Metaphor Design
+ Information Design
« Interaction Design
+ Interface Design

= Analytical Evaluation

Fig. 1. GUI design phases
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Table 1. GUI design procedure in design phase

Desi
e Contents
Procedure
Metaphor | show the relationship between the objective area of system to
Design develop and the acknowledged concept
Information | provide users with the meaningful information by collecting
Design and managing the various data
Interaction | include the process that users input the information  and the
Design system displays the results
Interface |+ decide how to display the information and function in the
Design input and output equipment of the system
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| Surveillance/security mission analysis |
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Fig. 2. Task hierarchy of surveilance and security operation
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User activities| « write mission to order robot

* write mission statement

- include the critical elements in the mission
statement

Methodology | - allow the mission input in voice and text
- upload the mission statement file
- use the GUI tool bar

+ on-screen GUI

+ H/W element
GUI

) - voice input using microphone
Configuration P g P

- mission button

* Keyboard, text input window

* Icon for mission input and pop-up window
Configuration

* Icon to recall mission thread and pop-u
Elements pop-up

» Microphone

= H/W button for mission types

Fig. 3. GUI elements identification procedure
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Table 4. Influencing factors on GUI design

Influential Uncertainty | Impacts Influential uncertainty | impacts
Factor ty factor ty| 1mp
Mission | (D 34 6.5 User | @ 29 59
terrain/
Threat 5.1 6.3 39 3.6
a ® climate 2
T Logisti
TS g | 30 31 % @] 23 | 30
available support
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level
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Fig4. Analysis of influencing factors and critical Factors
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« troops available: single user operate multiple robots and
Troops coordinate with the manned systems Table 5. GUI design scenarios
* logisti rt: maint d suppl.
OBISIC SUPPOTT: IAIITENANCe and Suppy Classification Threat Level Technology Maturity Level
Time « time available: time allowed to start or complete the mission Scenario 1 (+) High () Autonomous
Civilian | © technological maturity level: performance capacity of robot Scenario 2 (9 High () Semii-autonomous
and command control equipment
Scenario 3 (-) Low (+) Autonomous
Scenario 4 (-) Low (-) Semi-autonomous




Table 6. Critical influencing factors and impacts

Classification Contents
* High: increases the contingent event and
requires the user reaction to the events as
Threat well as the several safety element
Key * Low: stylized system for the expected threat
Driving
Factors | Technol * Autonomous: involve when the situation
ogy requires, otherwise execute another mission
Maturity * Semi-autonomous: continuously monitors
Level the situation and involve whenever required
* Mission: issued additional mission including
surveillance and security
Mission
* Mission: firm fixed mission on surveillance
and security
Driving * Professional: well experienced expert
User
Factors * Enlisted: requires some trainings
* Reaction time: identify and input the
Time requirements when operate robot
available * Reaction time: minimized the user’ role to
identify and input the requirements
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Fig. 5. Causal loop between influencing factors
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+ Keyboard, text input window to type in the
mission

* Ican for mission input and pop-up window
to select the appropriate element from the
pop-up window
Interface

Configuration

Icon for mission recall and pop-up window
to select the pre-written mission thread

+ Microphone for mission input

+ H/W button for mission types to input
mission

(13 Icon to recall mission thread and pop-up
) Icon for mission input and pop-up window

Prioritization | @ Keyboard, text input window
of Interface @

H/W button for mission types
elements

& Microphone

Fig. 6. Example of prioritizing GUI factors
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Table 7. Critical Function of GUI

Function Contents
* confirm mission: mission from the chain of command for robot
* input mission: input the robot mission
. » modify mission: modify the robot mission
Mission .. .
* execute mission: execute the scheduled mission
management

« cancel mission: cancel the current or scheduled mission
* stop mission: stop the current mission
Return to Base: return to the specified location

driving remote control: control the driving equipment
Remote | surveillance remote control: control the surveillance equip.
control |+ shooting remote control: control the shooter equipment

emergency stop: stop robot when emergency

« specify the operator: transfer the operating authority

Authori . . ot g
. Y. specify the manager: specify the operator who will directly one
setting
to one control the robot
Switch * system switch: system power switch to control robot
* system reset: system power on/off
management . . .
* robot power switch: power switch of robot mount equipment
« robot: initial setting for mission
General . .
settin * map: specify map setting
g . volume control: volume control for microphone and speaker
* system: check the syst ting diti
Information |- SYSE™: check the system ope.na g con ition
check * robot: check the robot operating condition

« video information: check the video information from the robot

Check
mission

Choose a robot from the
operating robot group

Input mission for a individual
robot or group robots

Input Select
mission Robot

Call Embedded PC
robot

External storage
Input 5 N
new Input task in detail
mission

Initial setting

Choose a robot from
the operating robot
group
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Fig. 9 A screen capture of the suggested GUI design
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