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Introduction

A Advanced information display technologies are under development
to support flight efficiency, increase situation awareness, and
decrease workload

A Synthetic and enhanced vision
systems (SVS and EVS)
present database-driven and
real-time view of outside world,
regardless of visibility Databases

A Added information or
simultaneous presentation may
produce visual display clutter

A Clutter may inhibit processes or

tasks technologies are Synthetic Vision  Enhanced Vision
designed to support
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Contributors to Display Clutter

A Clutter is an unintended effect of displaying visual imagery that may
obscure or confuse other information

A Clutter as a function of density

I Global: total number of unigue entities or items in a display relative to a
spatial area

I Local: amount of information surrounding a critical display area
A Clutter as a function of size or similarity
I Size of a visual target of interest within a display
I Similarity of objects to visual target in physical appearance or luminance

A Data-driven or bottom-up factors
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AN-CENTERED
INEERING

Contributors to Display Clutter

A Clutter is an unintended effect of displaying visual imagery that may
obscure or confuse other information or that may be redundant or
not relevant to the task at hand

A Pilot expectancy and information value can influence attention
allocation and visual processes

i Irrelevant information has been shown to hinder information access in terms of
locating, attending to, or monitoring display features

I Redundant pieces of information contribute to perceptions of clutter
i Irrelevance and redundancy are shaped by domain knowledge

A Knowledge-driven or top-down factors
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Research Objectives

A Bottom-up and top-down parameters generally examined
In isolation

A Present study designed to assess pilot perceptions and
identification of both bottom-up and top-down
contributors to display clutter

I Pilots expected to report utility of both factors in describing
clutter

I Manipulations of both factors expected to directly influence
perceptions of clutter
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Method

A Participants
I 4 expert test pilots
I 3 male, 1 female
I Age, M =47.5years
I Experience, M = 5325 total flight hours
I Experience flying commercial transport aircraft
I Familiar with advanced technologies such as SVS/EVS
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HUMAN-CENTERED
I YNJENGINEERING

A 5 types of information
elements manipulated to
drive bottom-up (e.g.,
density) and top-down
(e.g., redundancy)
perceptions of clutter

A SVS: wire-frame terrain =z
model representation




H.n.__.- ENGINEERING

Display Elements

A 5 types of information
elements manipulated to
drive bottom-up (e.g.,
density) and top-down
(e.g., redundancy)
perceptions of clutter

A EVS: thermal imagery
representation
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A 5 types of information

G/S

elements manipulated to ¢

15

drive bottom-up (e.g.,
density) and top-down
(e.g., redundancy)
perceptions of clutter

A TCAS: traffic icons e 218

LOC A/T
FD




A 5 types of information
elements manipulated to
drive bottom-up (e.g.,
density) and top-down
(e.g., redundancy)
perceptions of clutter

A Tunnel: pathway e 131
guidance




Display Elements

A 5 types of information
elements manipulated to
drive bottom-up (e.g.,
density) and top-down
(e.g., redundancy)
perceptions of clutter

A Symbology: primary
mode instrumentation
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