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Abstract 

A software tool was designed and Implemented that leads acctdent mvesugators through the 
steps of a Systemauc Error and Risk Analysts (SERA), a classtficatton scheme based on 
Perceptual Control Theory and developed at DRDC Toronto The software presents an 
mveshgator wtth a senes of questions about an accident and generates conclusiOns about the 
nature of the failure and its probable pre-condttlons. A graphical dep1ct10n of the dectston 
tree allows users to navtgate easily among the steps of the analysts At the end of the process, 
the software produces a report detatlmg failures and pre-cond1t1ons, and provtdmg eqmvalent 
terminology from the AGA 135 HF ACS classtficatwn scheme 

A help system was developed that makes context-sensitive help avatlable to the user at 
vartous stages of the process In prehmmary work to lay a foundatwn for mtelhgent aidmg, 
users' activities are tracked by the software m a way that can be used in future to provide 
intelligent and adaptive help To Illustrate the potential use of the trackmg mechamsm, the 
software was destgncd to monitor user actions and offer help whenever there IS a long delay 
wtthout mput 

Resume 

On a con~u et mis en a:uvre un outtllogictel qui mde les enqueteurs d'acctdent a executer les 
etapes d'une analyse systematique des erreurs et du nsque (SERA), systeme de classificatiOn 
base sur les princ1pes du contr6le perceptif et developpe par le RDDC Toronto Le log1ctel 
presente a I' enqueteur une sene de questwns sur un accident et genere des conclusions sur Ia 
nature de Ia defmllance et les condttlons prealablcs probables Une representation graphtque 
de l'arbre de deCISIOn permet aux utlhsateurs de naviguer aiSement parmi les etapes de 
!'analyse A Ia fin du processus, le logtciel prodmt un rapport detmllant les defmllances et les 
condtuons prealables et fourmssant Ia termmologie eqmvalente du systeme de classificatiOn 
du SACFH AGA 135 

On a developpe un systeme d' mde contextuelle auquell 'utthsateur peut avou recours aux 
diVerses etapes du processus Au stade prehmmmre, en vue d'etabhr une fondatlon pour l'mde 
mtelhgente, les activttes des utthsateurs sont smvtes de pres par le log1ctel d 'une fa~ on qm 
pourra etre utthsee a l'avemr pour offnr de l'atde mtelhgente et adaptative A t1tre 
d'tllustratlon de l'ubhsahon potenbelle du mecamsme de SUlVle des actlvttes, le logtctel a ete 
con~u pour survetller les actwns de l"utlhsateur et offnr de I' mde lorsqu 'tl y a un intervalle 
prolonge sans entree 
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Executive Summary 

A software tool was designed and implemented that leads accident mvestigators through the 
steps of a Systematic Error and Risk Analysis (SERA), a classificatiOn scheme developed at 
DRDC Toronto That scheme combines InformatiOn Processmg and Perceptual Control 
theones mto a model for mvestigatmg accidents and preventmg future recurrences 

The SERA tool presents an investigator with a series of questions about an accident and 
generates conclusiOns about the nature of the failure and Its probable pre-conditions Users 
are able to modify responses to previous questions usmg a familiar "wizard" interface that 
contams choice pomts With "Next" and "Previous" buttons Introductory questiOns require 
textual descnptions and are followed by Yes/No questions with areas for addmg additional 
remarks Answers to the Yes/No questiOns determme the user's path through a decision tree 
and result m sets of conclusiOns about active fmlures and concomitant pre-conditions If any 
conclusiOn does not ah>rcc With the user's understandmg of the situation, SERA Imtiates a 
review of previous answers to help resolve the discrepancy 

SERA mcludcs a Flowchart Wmdow with a graphical depiction of Its decision tree The 
nodes of the tree are selectable and users can navigate qmckly and easily among the steps of 
the analysis w1th a s1mple chck of the mouse Pop-up labels provide bnef descnpbons of the 
nodes and appear whenever the user pauses the cursor over an Item Nodes and hnks are 
coded by colour and shape to md1catc thclf type and a legend appears m one comer of the 
flowchart wmdow to help users d1scnmmate among them 

At the end of the process, SERA produces a report detmhng fmlures and pre-conditions, and 
providmg eqmvalent temunology from the AGA 135 HFACS classificatiOn scheme, currently 
m usc by the Canadwn Forces Users also have the ab1hty to ovcmde the default HFACS 
tcnnmology and specify other eqmvalcnts In addition to bemg able to export the report to a 
text file, which can be re-fonnattcd easily in a word processor to smt the needs of the user, the 
complete file, contauung all of the mtcrface mformation, can be saved and returned to It at a 
later tunc 

A help system was developed that makes context-sensitive help available to the user at 
vanous stages of the process Help screens can be accessed from most wmdows by chckmg 
on a questwn-mark 1con and additiOnal explanatiOns appear m pop-up wmdows when the user 
pauses the cursor over the dcscnptwn of a fmlure 

In prehmmary work to lay a foundatiOn for mtelhgent mdmg, users' activities are tracked by 
the software m a way that can be used 111 future to provide adaptive help To illustrate the 
potential use of the trackmg mechamsm, the software was des1gned to mom tor user actwns 
and offer help whenever there IS a long delay without mput The activities of the trackmg 
mechamsm arc stored m a log of user actiOns mamtamed by the system Future work will 
mod1fy those representatiOns 111 ways that permit more effective mtelhgent and adaptive 
mdmg for the SERA user 

iii 
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SERA was wntten m Java to provide maXImum fleXIbility for future enhancements while 
ensurmg cross-platform compat.Jb1hty Verswns have been dehvered for Wmdows and 
Macmtosh platforms, but m future the software could be ported to a variety of other systems, 
includmg web browsers and handheld devices such as the Palm or PocketPC thereby allowmg 
mvestigators to conduct SERA analyses m the field 

Edwards, J L 2002 Design and Implementation of a Software Tool for Human Factors 
Accident InvestigatiOn and Classification (PCTACT) AC242, DRDC Toronto CR 2002-168 

iv 
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Sommaire 

On a con~u et mts en reuvre un outillogtctel qm mde les enqueteurs d' acctdent a executer les 
etapes d'une analyse systematique des erreurs et du risque (SERA), systeme de classification 
base sur les pnnctpes du controle perceptif et developpe par le RDDC Toronto Ce sysreme 
combme les pnnctpes du traitement de I' information et du controle perceptif dans un modele 
pour enqueter sur les acctdents et empecher les recurrences futures 

L'outtl SERA presente a l'enqueteur une sene de questions sur un acctdent et genere des 
conclusiOns sur la nature de la defatllance et les condttions prealables probables Les 
utihsateurs peuvent modifier leurs reponses aux questions precedentes au moyen d'une 
mterface d'assistant famthere qm contient des options avec des boutons Smvant (Next) et 
Precedent (Prevwus) Des questions prehmmmres extgent des descnptions texte et sont 
smvtes de questions de type om/non avec des champs permettant d'entrer des remarques 
supplementatres Les reponses aux questtons om/non determment le chemm de 1 'utthsateur 
dans un arbre de dectston et donnent heu a des ensembles de conclusiOns au sujet de 
defatllances actives et des condtttons prealables connexes St une conclusiOn donnee ne 
concorde pas avec l'mterpretation de la sttuatton par l'utthsateur, SERA lance une revue des 
reponses anteneures pour atder a resoudre la diVergence 

SERA comprend une fenetre a ordmogramme avec une representation graphtque de 1 'arbre de 
dectston Les nreuds de 1 'arbre sont selecbonnables, et les utthsateurs peuvent navtguer 
raptdement et atsement parmtles etapes de I' analyse au moyen d'un stmple chc de la sourts 
Des etiquettes mstantanees donnent de breves descnptwns des nreuds, et elles apparatssent 
lorsque l'uttlisateur arrete le curseur sur un nreud Les nreuds et les hens sont a code de 
couleur et de forme indtquant leur type, et une legende apparait dans un des coms de la fenetre 
a ordmogramme pour atder 1 'utthsateur a les dtstmguer les uns des autres 

A la fin du processus, SERA prodmt un rapport detmllant les defatllances et les condtttons 
prealables et fournissant la termmologte cqmvalente du systeme de classtfication du SACFH 
AGA 135, actuellement utthse par les Forces canadtennes De plus, les ubhsateurs ont la 
posstbthre de surpasser la termmologie Imphcite du SACFH et de specifier d'autres 
equivalents En plus de Ia posstbthte d'exporter le rapport vers un fichter texte, qm peut etre 
reformate aisement dans un trmtement de texte selon les besoms de l'utthsateur, le fichter 
complet, comprenant toute l'mformahon d'mterface, pcut ctre sauvegarde pour y revemr plus 
tard 

On a developpe un systeme d'atde contextuelle auquell'utthsateur pcut avotr recours aux 
dtverses etapes du processus On accede aux ecrans d'atde a parttr de la plupart des fenetres 
en chquant sur une tcone a pomt d'mterrogatton, et des explications supplementmres 
apparatssent dans des fenetres mstantances lorsque l'utthsateur arrete le curseur sur Ia 
descnpt10n d'une defmllance 

Au stade prehmmaue, en vue d'etabhr une fondatton pour l'atde mtelhgente, les activtres des 
utihsateurs SOnt SUIVleS de pres par le logtCiel d'une fa~;on qm pourra etre utihsee a l'avemr 
pour offnr de I' aide adaptattve A titre d 'Illustration de l'utthsatwn potenttelle du mecanisme 

v 
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de smvte des activtres, le logtctel a ete con~u pour surveiller les actiOns de 1 'utilisateur et 
offnr de I' aide lorsqu'tl y a un mtervalle prolonge sans entree Les actlVltes du mecanisme de 
smv1 sont stockees dans un JOurnal des actions utihsateur mamtenu par le systi~me Les 
travaux futurs modtfieront ces representations de fa~on a offnr a 1 'utthsateur de SERA de 
l'atde mtelhgente et adaptative plus efficace. 

SERA a ete ecnt en Java pour offnr une souplesse maximale aux ameliOrations futures tout en 
assurant la compatibtlite inter-plates-formes Des versions ont ete hvrees pour les plates­
formes Wmdows et Macmtosh, mats a l'avemr le logtctel pourratt etre adapte a une variete 
d'autres systemes, y compris les explorateurs Web et des dispositifs portabfs tels que les 
ordinateurs de poche Palm ou PocketPC, ce qui permettra aux enqueteurs d 'effectuer les 
analyses SERA sur le terram 

vi 



P518636.PDF [Page: 11 of 47]

Table of contents 

Abstract 

Resume 

Executive Summary 

Sommmre 

Table of contents 

Background 

Research Approach 

Study Objectives and Work Items 

The Mam SERA Wmdow 

Splash Screen 

Navigation 

Introduction Screen 

QuestiOns Requmng Textual Responses 

Questions Reqmnng "Yes'' or "No" Responses 

Conclusion Screens 

Pre-Condition Screens 

Additional Pre-Conditions Screen 

Confinnation Process Screens 

Analysis CompletiOn Screen 

V 1ew Report Screen 

Review "Other'' Pre-conditions 

The SERA Flowchart Wmdow 

Node and Lmk Representations 

Legend and Labellmg 

SIZing and Scalab1hty 

Flowchart Navigation and Associated Constramts 

. 1 

. lll 

.V 

Vll 

1 

3 

3 

5 

5 

5 

6 

6 

6 

7 

7 

8 

8 

8 

9 

.9 

10 

10 

10 

10 

11 

vii 



P518636.PDF [Page: 12 of 47]

Menu Commands 

Ftle Menu 

Edit Menu 

Vtew Menu 

Help Menu 

Storage of Textual and Flowchart Data 

Ftle Input and Output .. 

Propnetary Ftle Format to Save and Restore the Current State 

Exportmg the Report to a Text Ftle 

Standard Help System 

Contextual help 

Pop-up Wmdows Containmg Supplementary InformatiOn about Fatlures 

Perceptual Control Theory Overvtew 

Intelhgent and Adaptive Help 

HF ACS Eqmvalents and Database Output 

Contract Extenswn 

Remarks for the Indtvtdual Pre-condttlons 

HF ACS Eqmvalent Categones 

Report Output 

Implementation Platforms 

Opportumtles for Future Enhancements 

Add support for styhsed text 

Implement an automatic save mechamsm 

Implement a Palm or PockctPC verston 

Create a web stte tmplementatlon 

Incorporate nsk management analysis 

V ahdate the theory 

Create pop-up labels m the flowchart wmdow 

Expand the contextual help matenals 

12 

12 

12 

13 

13 

14 

15 

15 

15 

16 

16 

16 

16 

18 

.20 

.21 

21 

21 

22 

23 

24 

24 

24 

24 

24 

. 24 

25 

25 

25 

viii 



P518636.PDF [Page: 13 of 47]

Extend the trackmg capabilities 

Intelligent Adaptive A1dmg 

References 

Annexes. 

25 

25 

....... 27 

29 

ix 



P518636.PDF [Page: 14 of 47]

Background 

Identlfymg and ehmmatmg factors that lead to acctdents ts essential to preventmg future 
recurrences Due to advances m eqmpment rehabthty, acctdents are more hkely to be the 
result of human error than mechamcal error To facilitate the mvesttgatlon of human errors, It 
Is useful to have a systematic process for analysmg the causes of failures and condtttons that 
lead to those fmlures One such system ts the Perceptual Control Theory Accident 
Classtficatlon Tool (PCTACT1

) (Hendy, 2002) While other acctdent mvestlgatwn tools are 
based on descnptive models, SERA ts grounded in a theoretical approach that combmes 
Information Processmg and Perceptual Control theones (Hendy, East, and Farrell, 2000; 
Hendy, Ltao, and Milgram, 1997, Powers, 1973) SERA provides 

a tool for mveshgatmg the human factors causes of accidents and mcidents, 

a means of classtfymg accidents and mcidents, and 

the basts for a nsk management tool 

To prevent future accidents, their causes need to be tdentlfied and steps taken to elimmate the 
conditions that led to the errors Current accident investigation tools, such as the Human 
Factors Accident ClassificatiOn System (HFACS) used by the Canadian Forces Directorate of 
Flight Safety, have been developed by analysmg factors that contnbuted to a senes of specific 
accidents Because they lack a sound theoretical foundation, tt ts difficult to say whether they 
model cause and effect relatiOnships m a consistent and rehable manner In contrast, SERA 
provides a theoretical basis for tdenttfymg cause and effect relations m acctdent mvestigatwns 
and IS subJect to checks on consistency and completeness as well as rehabihty and vahdtty 

In addttlon to helpmg determme the type of fmlure that occurred, SERA Identifies the most 
hkcly pre-condtttons that led to the fmlure These are conditions that would have to be 
changed m order to prevent a recurrence of the mc1dent A s1gmficant advantage of SERA ts 
that It provides a more comprehensiVe taxonomy of fatlures and pre-condttlons than existmg 
acctdent mvesttgatton and classtficatwn tools hke HF ACS HF ACS (Shappell and 
Wtegmann, 2000) was developed by analysmg a database of specific acctdents, so there 1s the 
nsk that Its taxonomy ts mcomplete or redundant due to hnutatwns m the data In contrast, 
the theoretical underpmnmgs of the SERA model help ensure the development of a cons1stent 
and complete taxonomy 

In order to facthtale the use of the SERA model, a software representatiOn of the system ts 
needed to provtde acctdent mvesttgators wtth an efficient way to perform SERA analyses 
Such a software tool also would facthtate the collection of data that could help refine the 
SERA model Itself Thts proJect mms to address these Issues 

1lmlllghout the re~t of this report, the name ot the ~oftware will ret1ect the recent name change of 

"Sy~tematlc Error and Risk Analyst~" and the associated acronym, "SERA." 
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The purpose of th1s contract wtll be to destgn and bmld a software tool that will lead acctdent 
mvestigators through the steps of a SERA analysts The software tool wtll present the 
mvestigator wtth a senes of questions and analyse the respondent's answers in terms of the 
source of fmlure and pre-conditions that led to that fatlure In addttion to provtdmg standard, 
contcxt-sensttlve help to the user, the tool wtlllay a foundation for mtelhgent a1dmg and 
mcorporate one or more exan1plcs m the final implementatiOn 

2 
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Research Approach 

Usmg IP/PCT theory and Hendy's denved SERA conceptual tool, a comparable software 
system was to be designed and Implemented The software tool would take a user through a 
step-by-step process that charactenzes accidents m terms of active failures and their pre­
conditions and would be designed for accident mvestigators as they gather mformation m the 
field The prmcipal elements of the program were to be. an easy to use interface, standard 
and mtelhgent help, and, cross-comparisons to Similar results from the HF ACS tool 

The proposed SERA tool would be designed to lead the mvestigator through a senes of yes or 
no quest10ns modelled on Hendy's flowcharts These questions would follow decision 
ladders which lead to conclusiOns about the active failures that caused the accident and the 
pre-conditions that led to those failures At the conclusiOn of the question-answering phase, 
the SERA tool would present the user with a report detailmg the type(s) offmlure that led to 
the accident and the associated pre-conditiOns, as well as equivalent termmology from the 
Canadian Forces modified AGA 135 HF ACS specification 

Help would be made avatlable to the user at each stage m the process For each question 
presented, context-sensitive help would be readily accessible mcludmg definitiOns of terms 
and descnptwns of factors to consider m answering the particular question A graphical 
overview of the hne of questwnmg was to show where the user IS m the process thereby 
prov1dmg a better understandmg of the overall procedure The software also was to 
mcorporate a foundation for mtelhgent mdmg by trackmg an mvestlgator's mterface actiOns 
Among other tlungs, the user mterface trackmg was to include mformat10n about the tlmmg of 
the user's mput, allowmg the system to offer help to the user when It detects a long delay m 
answenng a questiOn 

Study Objectives and Work Items 

The following study objectives and work items were identified t(.)r this project: 

To design and bmld a software tool that will lead accident mvestlgators through the steps 
of a SERA analysis The software will have the followmg features 

A clear, mtmhve mterface that presents the user with a senes of questiOns based 
on the decision ladders outlmed m the Hendy's PCTACT (SERA) techmcal 
report 

Summary conclusiOns about the nature of the fmlure and probable pre-conditions 
that could have led to that type of fmlure 

A report detailmg these findmgs 

A revision support function allowmg users to modifY responses to previous 
questions 

3 
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Context-sensitiVe help at each stage of the analysis, w1th definitions of terms and 
other relevant background mformation presented 

To construct a database to accommodate the results of SERA analyses and lmk the SERA 
tool wtth that database 

To provtde for cross-compansons to HF ACS terminology 

To provtde support for mtelhgent aidmg m the followmg forms· 

Trackmg of user mterface actwns, 

Offenng of help when there are excessively long delays wtthout user mput, 

Offenng of help m the face of apparent confuswn on the part of the user (e.g 
when the user repeatedly returns to modify answers to prev1ous questions), 

Possibly mcorporatmg an mformatwn-retneval agent for obtammg up-to-date 
mfonnahon on fatlures and pre-conditions from the world wtde web 

4 
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The Main SERA Window 

The roam SERA wmdow presents mforrnatlon m a var1ety of formats, dependmg on where the 
user ts in the process These screens mclude prelimmary mforrnatton on the mvestigator and 
the acctdent; descnptwns and remarks about the unsafe act and the perceptiOns, goals and 
actions ofthe crew; Yes/No questions, concluswns about fatlures, candtdate pre-condttions; 
help, coniltct resolutiOn, and report Followmg a descriptiOn of the introductory splash screen 
and the nature of navtgabon wtthm the SERA software tool, de tat led descnptlons of these 
screens are gtven 

Splash Screen 

Thts screen appears when the program ts first launched and can also be triggered from the 
"About SERA" 1tem m the Help Menu The wmdow includes the title of the software, the 
author and comnusswner of the software, and copynght mformahon The accompanying 
graphtc deptcts a CF -18, a Hahfax-class fngate and a Coyote personnel earner (representmg 
the three services of the Canadtan Forces) as well as a mamtamer workmg on a CF-18 The 
splash screen can be dtsnussed by chckmg anywhere m the wmdow 

Navigation 

Navtgatwn among the questions m the SERA analysts 1s accomphshed by usmg "Next" and 
''PreviOus" buttons whtch are located m the bottom-nght comer of each screen Thts enables 
users to eastly move among the questiOns and conclusions m the same famthar manner that 
they \\'Ould navtgate m a standard ''wtzard'' mterface 

The pnmary benefit ofnav1gatmg usmg the "Next" and "Prevwus" buttons IS that 1t provides 
a simple way for the user to return to exanune pnor responses wh1le preservmg the state of all 
subsequent answers 

Users can also navtgate by chckmg Items m the flowchart wmdow This allows the user to 
raptdly move to other locatiOns 111 the decision tree without the need to repeatedly chck the 
"Next" and "Prevwus" buttons (See the "SERA Flowchart Wmdow" section below) 

Each tune the user navigates to a new screen, a transition effect, much hke those used m 
PowerPomt and other presentatiOn software, IS used to g1ve a visual cue as to the dtrecUon of 
the movement 111 the decision tree Downward motion m the tree IS conveyed by scrolhng the 
new screen up from the bottom Simllarly, lateral movements m the tree result m the new 
screen scrollmg from the nght stde of the wmdow Box-out transitiOns are used 111 situatiOns 
where the user ts Jumpmg ahead to a dtscrete locatiOn in the dectston tree When the 
"PreviOus" button ts chcked, the transthons move m the opposite duectwn A honzontal 
bhnd effect IS used when help ts presented, and the effect ts reversed when the help ts 
disnnssed 
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Introduction Screen 

This screen presents the mvestigator w1th a bnef descnpt1on of the software and prompts the 
user to enter some basic infom1ahon Th1s mcludes the author, the author's umt, the title of 
the report, a bnef descriptiOn of the mcident, and the dates and times of both the mcident and 
the entry of the report When the program is first launched, the report date and time are filled 
m automatically with current values 

The user can chck on the astensked(*) "Perceptual Control Theory" footnote at the bottom, 
left-hand comer of this wmdow Domg so bnngs up a bnef descnption of the theory for 
interested users 

Questions Requiring Textual Responses 

There are two types of question m the SERA tool those that reqmre textual answers from the 
user, and those that need a "yes" or ''no" response The first four questwns m the analysis are 
of the first type and the remamder fall mto the second category The Yes/No question screens 
also provide a place to enter textual responses and, for each questiOn, this area IS appropnately 
labelled so as to provide gmdance to the user on the nature of the descnptlons to be entered 

The first four questions reqmre the user to Identify the followmg 

the unsafe act that led to the accident, 

the crew's perceptions as they relate to the unsafe act, 

the goals of the crew, and, 

the crew's actions 

Textual answers arc entered mto an editable text area which follows each questiOn A second 
text area allows the entry of any additional remarks the mvestlgator may have These remarks 
provide detmls on the mcident bemg mvestigated that can be useful to other mvestigators 
rev1ewmg the results 

Questions Requiring "Yes" or "No" Responses 

The questiOn screens that call for "Yes" or ''No" responses form the backbone of the SERA 
deciSIOn trees The user's answers to these questiOns detennme the path through the decision 
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tree and thereby result m conclus10ns about the active fmlures and concomitant pre-conditions 
which led to the accident 

In the early stages m the development of this software, the yes or no answers were selected 
usmg rad10 buttons, which due to theu nature had the potential to mislead the user into 
thmkmg one answer was more probable or desirable than another To avmd thts problem, a 
new mterface element was designed using "Yes" and "No" labels that appear below each 
question When a question IS first displayed, neither Item ts highlighted To provide feedback 
to the user that the Items are selectable, a famt grey ellipse enctrcles each Item when the 
mouse pomter passes over top When the user selects either "Yes" or "No", that Item ts 
circled m white to mdicate the user's chmce 

As with the first four questions. there is a text area whtch permits the entry of any additional 
remarks the user may have In the case of the Yes/No questions, the title ofthts text area 
changes accordmg to the particular question This gmdes the user to provide specific 
mfom1ation relevant to that question 

Conclusion Screens 

When the user has answered enough questions for the software to come to a determmation 
about failures that may have occurred, this mforrnation IS presented m a conclusion screen 
Each conclusiOn screen gtvcs the user a hst of one, two or three possible fmlures dependmg 
on the context If none of the conclus10ns seems appropnate to the user, the followmg, 
additiOnal chmce 1s avmlable "The above conclusion(s) do not fit with my understandmg of 
the situatiOn " Selectmg this opt10n and chckmg the "Next" button takes the user to the 
confim1ahon process, descnbcd below 

If one of the conclusiOns docs smt the situation, the user selects the associated checkbox to the 
left of the descnphon and proceeds to the pre-conditions screen 

The user can obtam addttlonal mformahon about a particular conclus10n by pausmg the 
mouse pomter over top of that descnplion A pop-up wmdow appears with a more detailed 
descnpt10n of the fmlure TI11S feature keeps the quantity of text m the wmdow to a mmimum 
and ehmmates the need to scroll 

Pre-Condition Screens 

A pre-condition screen appears after the user has chosen one of the possible fmlures m a 
conclus10n wmdow and chcked the "Next" button In the first part of this screen IS a hst of 
the most likely pre-condlfwm· given the type of fmlure that occurred The next sect10n 
con tams general pre-cond/twn.1· that could be factors m any type of failure Each Item m 
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these sections has a Yes or No option next to 1t that can be selected according to whether or 
not the user beheves that Item contributed to the fmlure 

The last question on the screen asks whether the user beheves there are other pre-conditiOns 
that may have played a role m the failure If "Yes" IS selected then the next screen in the 
process will be the "AdditiOnal Pre-Conditions" screen, descnbed below Otherwise, the 
questionmg contmues at the top of the next branch of the deciswn tree 

Additional Pre-Conditions Screen 

This screen IS mvoked when the user indicates from the pre-conditions screen that there are 
additional pre-conditions that do not fall mto any of the pre-defined SERA categones There 
are two text areas, each allowmg the entry of an additional pre-conditiOn If there are three or 
more to enter, any remammg ones can be typed m the third text area To the nght of each of 
these boxes IS an associated text area to accommodate an explanation of why the user beheves 
that pre-conditiOn was a factor m the accident 

Confirmation Process Screens 

The confirmation process IS undertaken when the user finds that the possible conclusiOns 
offered by the software are not consistent With h1s or her understandmg of the accident 
situation The final chmce m each conclusiOn screen IS checked when the user feels that none 
of the conclusiOns IS appropnate to the s1tuatwn When the associated checkbox IS selected 
and the "Next'' button Is pressed, the software presents the user w1th a senes of screens 
summanzmg each question and the user's answer For each one, "Yes'' or "No'' can be 
pressed to md1cate whether the ongmal answer was correct or not The process can be stopped 
at any time by chckmg the "Cancel" button, whereupon the user IS returned to the conclusiOn 
screen that was displayed before the confim1ation process began 

If, dunng the process, the "No" button IS pressed, the user IS returned to that earher question 
so that the answer can be revised Alternatively, If all of the questions are answered "Yes" 
then the anginal responses are JUdged to be correct and the user has the option of re­
examnung h1s or her chmce of concluswns, startmg over, or ex1tmg the applicatiOn 

Analysis Completion Screen 

When the mvestigator has fimshed answenng all of the questions m the dec1ston tree, a screen 
1s presented to mform h1m that the analysis ts complete At th1s pomt, the user has the option 
ofviewmg a report summanzmg the findmgs of the analysts or rev1cwmg the additional pre­
conditions 
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View Report Screen 

This screen is accessed from the "Analysts CompletiOn" screen and can also be viewed at any 
pomt m the process by selectmg the "Vtew Report" option m the "VIew" menu It presents a 
report summanzmg the current results of the analysts The contents of this report can be 
output to a text file by selectmg "Export " m the "File" menu 

The report IS dtvtded mto three sections correspondmg to the three branches of the decision 
tree perception, goal (mtcnt) and action Wtthm each section, the user's responses and the 
failures and pre-condttwns are hsted The questions and answers are rephrased as statements 
to facilitate the mtcgratwn of this mformatwn mto an investigator's personal report Pre­
conditions are grouped accordmg to whether the user answered "yes," "no" or neither 

Review "Other" Pre-conditions 

This screen IS accessible through a button m the "Analysis Completion" screen It provides a 
Simple mechamsm by which the user can return to the "Additwnal Pre-conditions" screens to 
revise or add to those responses This optiOn was mcorporated to give the user additional 
flexibility m the tmung of this mput 
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The SERA Flowchart Window 

The flowchart window appears to the nght of the mam wmdow and gtves a graphical 
overview of the deciswn tree It tells users at a glance where they are m the process and 
where they have been 

Node and Link Representations 

In the flowchart, questions are represented as blue rectangles Concluswns start out as blue 
circles, but when a particular fa1lure IS identified during the analysis, that cucle becomes a red 
s1x-pomted star to fac1htate rapid tdentlficatwn of failures m the flowchart Pre-conditions 
appear as blue ellipses m th1s wmdow "Yes" answers to questions are shown as green hnks, 
and ''no" answers appear red to enable the user to qmckly see where m the decision tree a 
particular response w1lllead 

At the start of the process, the shapes m the flowchart arc drawn only m outlme As the user 
answers questwns, those nodes are filled 111, clearly showmg the path that the user has 
followed The node correspondmg to the currently-displayed mformatwn IS drawn With a 
bold outline When the user returns to a prevwus node 111 the flowchart, the bold outline 
moves to reflect the change to the current focus and the shadmg remams m place for all other 
answered nodes to md1cate where m the tree the user has been 

Legend and Labelling 

In tl1e upper, left-hand corner of the flowchart wmdow IS a legend wh1ch Identifies the vanous 
shapes and colours of the nodes and lmks m the flowchart, and what they represent The three 
branches of the deciSion tree, correspondmg to Perception, Goal (Intent) and Action, have 
been labelled to further prov1de context for the user 

Sizing and Scalability 

The flowchart wmdow IS scalable to allow the user to expand or contract it accordmg to the 
screen space available Restnctlons on the mmimum size of the wmdow have been Imposed 
to prevent reducmg the wmdow beyond the pomt of leg1h1hty 
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Flowchart Navigation and Associated Constraints 

In addition to providmg a graphical depletion of the user's location m the process, one of the 
pnmary purposes of the flowchart window 1s to allow the user to navtgate to any pomt m the 
analysis with a click of the mouse button 

The user is able to navtgate to any screen that has already been vis1ted, correspondmg to 
nodes that are shaded in the flowchart Addthonally, the first queshon m each of the three 
branches of the dectsion tree can always be chcked This allows the user full flextbllity for 
begmning the quest10nmg m any of the three branches Unshaded nodes below these 
questions cannot be selected because the software cannot determme a umque path when the 
yes and no quest10ns above have not been answered 
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Menu Commands 

It ts standard for applications to have at least a "Ftle" menu, an "Edtt" menu and a "Help" 
menu SERA has these, as well as a "Vtew" menu For maxtmum usabthty, the menus have 
been destgned to con tam the typtcal items users expect to see The remamder of thts section 
contams descnptwns of the vanous menu 1tems for each of the SERA menus 

File Menu 

The "New" command m thts menu allows the user to clear all of the current answers and start 
over wtth a blank report 

The "Open" command presents the user wtth a standard file dtalog box and will open up a 
selected report that was previOusly stored usmg the "Save" command 

The ''Save" menu 1tem stores all of the mfom1at1on that has been entered m the current report 
m a smgle file Thts file uses a propnetary file format that IS not destgned to be human­
readable or editable The exact state of the software ts preserved when thts command IS 

mvokcd 

When the user wtshes to spectfy a new name for the file, the "Save As " command wtll 
allow thts 

The ''Export '' command wtll output a summary of the results of the SERA analysts to a text 
file 

The "Qmt" menu Item allows the user to ex1t the applicatiOn 

Edit Menu 

The "Edtt" menu 1tems functiOn as they do m most applicatiOns These commands allow the 
user to mampulate text m the edt table text boxes wtthm the software 

The "Cut" command deletes the currently selected text and places It m the chpboard, whtle 
the "Copy" menu Item copies It to the clipboard without deletmg It first The "Paste" 
command mserts the contents of the clipboard at the current locatiOn of the msertwn pomt 
The "Clear'' command deletes the text currently selected The "Select All" command allows 
the user to select all of the text m the text area that Is currently bemg edt ted 
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View Menu 

The "V1ew" menu allows the user to select between two different viewmg modes in the 
application When the programme IS first launched, It is in "VIew Questionnaire" mode 
Through the "VIew" menu the user can toggle to "VIew Report" mode and back to the 
questiOnnaire This enables the user to examine a summary of the findings at any pomt m the 
process and return to the questions without losmg her place 

Help Menu 

The "About SERA" menu Item mvokes the SERA splash screen, descnbed previously 

The "Page Help'' opt10n bnngs up a help screen with mformatlon relevant to the current 
wmdow, 1f such help IS available 

In the Macintosh version of SERA, the system automatically inserts three additional 

menu items at the top of the "Help" menu. The first two, "About Balloon Help" and 

"Show/Hide Balloons" are standard Macintosh menu commands available in all 

applications. The third item, "Show/Hide Contextual Menus" has no functionality in 

this software. These menus do not appear in the Windows version of SERA. 
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Storage of Textual and Flowchart Data 

The software was designed to allow convement modificatiOn of all textual mformahon 
presented m the programme This matenalis stored in a smgle editable text file, which means 
that there is no need to modify programme code m order to revise the questions, conclustons, 
pre-conditions or help mformatlon 

Also stored m this file is information about the logic of the deciston trees and the geometry of 
the flowchart This leads to the possibthty of modifying not only text, but the sequence of 
questions and conclustons, or even the entry of additional questions Some of these changes 
could require mmor modifications to the programme code, but future verstons of the software 
could allow full flexibility in this regard 

The text file IS divided mto separate entnes correspondmg to the vanous screens in the 
software, and they are del muted by stnngs of pound ("#") symbols Each entry contams some 
or all of the followmg mfonnatwn, dependmg on the type of screen to which It corresponds 
the text of the questwn, conclusiOn, pre-conditions or help, position m the flowchart, title for 
the "addthonal remarks" area, and a re-wordmg of the question m the form of a statement for 
entry mto the report 
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File Input and Output 

Proprietary File Format to Save and Restore the Current State 

The current state of the analysis can be stored at any time usmg the "Save" or "Save As . " 
command m the "File" menu, and can be retneved later using the "Open" command m the 
same menu This capability makes use of a propnetary file format to store all data that have 
been entered by the user Th1s mcludes 

answers to the mtroductory questwns (author, umt, title, descnptlon, dates and 
times), 

textual answers, 

answers to the "yes" or "no" questions, 

concluswn chmces, 

pre-condition mfonnahon, 

additional remarks 

Exporting the Report to a Text File 

The report that 1s avmlable to the user at the end of the analysis can be output to a text file 
through the use of the "Export " command m the "Ftle" menu A d1scuss1on of the format of 
this report IS found under "VICw Menu" m the "Menu Items" section, above 
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Standard Help System 

There are three components to the standard help system m SERA contextual help ts available 
for specific pages, help wmdows dtsplay detmled mformatwn about failures, and there IS a 
smgle help screen provtding background mformatwn about perceptual control theory 

Contextual help 

Contextual help ts available for all of the question, conclusiOn and pre-conditions screens 
The content of the help ts denved from Hendy's PCTACT (SERA) report As such, 1t mostly 
provides general mformahon on the SERA process and lacks specific gmdance on the use of 
the software Future work on SERA could address thts Issue 

There are two methods of mvokmg contextual help chckmg the question mark Icon m the 
upper nght-hand comer of the wmdow and selectmg "Page Help" 111 the "Help" menu The 
help appears usmg a honzontal bhnd transition effect It can be dismissed by chckmg the 
"Retum" button, or by chck111g anywhere 111 the w111dow The help 111format10n IS dtsmtssed 
usmg a reverse honzontal bl111d effect If a particular screen lacks a question mark Icon, there 
IS no help avmlable for that screen 

Pop-up Windows Containing Supplementary Information 
about Failures 

In any of the conclusiOn screens, the user can pause the cursor over a particular conclusiOn to 
bnng up a w111dow conta111mg a more detmled descnpbon The cursor must pause for 
approxunately a second before the help wmdow wtll appear, to reduce the hkehhood that a 
user nught trigger tt unmtenttonally When a help wmdow IS dtsplayed, the user cannot 
proceed until thts wmdow has been dismissed by chcking anywhere withm Its boundanes 

The descnphons of the fmlures are taken from Annex B of Hendy's report The first sentence 
about each fmlure appears 111 the ma111 conclusiOn window and gives a bnef descnption of that 
Item This allows the user to vtew all of the chOices without the need to scroll The full text 
of the descnphon appears 111 the pop-up wmdow, whtch IS stzed accordmg to the amount of 
text to be displayed and positiOned to appear below the descnptwn 111 the ma111 wmdow 

Perceptual Control Theory Overview 

In the mtroductory screen the user can chck on the astensked(*) PCT labelm the lower left­
hand comer to brmg up a screen contammg a bnef overview of Perceptual Control Theory 
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Thts feature was added because many users w1ll not have had prior exposure to th1s theory, 
and some undcrstandmg of 1t 1s necessary m order for users to provtde meamngful answers to 
the questions m the SERA analysts 
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Intelligent and Adaptive Help 

The goal of the intelligent and adaptive help component of thts contract was hmtted largely to 
crcatmg an mfrastructure to track user actions and exploring how that mfrastructure could be 
used to add adaptive functionality to future verswns of the software One stmple mechamsm 
was mcorporated in thts version but future work could create a more comprehensive help 
system Some of these are dcscnbed in the "Opportunities for Future Enhancements" sectiOn 
below 

To lay the groundwork for an mtelhgent and adaptive atdmg system, user interface actions are 
momtored by the software These include activities such as chcking the mouse on a push­
button, selecting a checkbox, and choosmg a "Yes" or "No" answer The context of the 
actiOn IS also stored, mcludmg the mterface object mvolved, where the user ISm the process, 
and time-stamp mformation 

Future work could extend mtcrface monitonng to mclude mference of the user's goal m 
perfomung a particular actiOn, and making judgements about how that action might fit mto a 
larger plan That mformahon could then be used to determme what the user IS trymg to 
accomphsh and thereby providmg the basis for assistance to further that aim This could 
mclude quenes to validate the user's mtended plan, help descnptlons tmlored to the pursmt of 
that plan and, even automatwn of select processes m the service of the user's goals 

A Simple example of a current mtelhgent help capability IS the provision for help when there 
IS a long delay Without mput from the user The software Implicitly mfers from this delay that 
the user may be havmg trouble dec1dmg how to proceed and therefore should be offered 
assistance The system then dtsplays a help dtalog box askmg tfhelp 1s needed and, If so, 
takes the user to a help page spec1fic to that context 

If a user IS collectmg mformatwn m the field, there may be delays as materials are bemg 
gathered To prevent tlus help feature from bccommg a nmsance to the mvestlgator, these 
automatic messages may be disabled by chckmg a standard. "Don't Show Again" checkbox 
before dismissmg the wmdow 

Smce the user's actwns are bemg tracked. there IS the potential for the system to determme 
whether a user has gone back to revise earher responses In future, th1s fact could be used as 
an mdicatwn that the user IS expenencmg confusion about how to answer the questiOns, and 
the system could offer appropnate help This feature was considered for ImplementatiOn m 
the current versiOn of the software, but It was detemuned that a more fundamentaltssue 
should take precedence. namely resolvmg conflicts between the system's conclus10ns and the 
user's understandmg of the accident situation Consequently, a "confim1at1on mechamsm" 
for resolvmg those conflicts was designed and Implemented as part of the current work 

Also considered for the help system was the possibility of mcorporatmg an mformatlon 
retneval agent Because the software has been wntten m Java. It IS well smted to the 
mtegrallon of an agent teclmology to access the mtemet Smce the mformat10n on the world-
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w1de-web IS constantly changmg, there IS the potenttal for retnevmg more current mformat10n 
about fa1lures and pre-cond1ttons than could be obtamed usmg a stattc help system. 

Dtscusswns were held regardmg posstble destgns for such an agent. Pnor expenence 
constructmg mformatwn-retneval agents in other contexts would facihtate the design and 
Implementation of an agent for SERA lmhal work could allow the automated searching of 
one or more general Internet search engmes A second phase could mcorporate the retrieval 
of mformahon directly from Sites with content that IS spectfic to accident mvesttgation 
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HFACS Equivalents and Database Output 

All of the fmlures and pre-conditions have been associated wtth eqmvalents from the AGA 
135 HFACS acctdent mvestlgatlon system currently used by the Canadtan Forces The 
category eqmvalents were denvcd from Tables 3 through 6 m Hendy's report That 
mformatwn ts mcorporatcd into the report that SERA produces at the end of each analysts 
For each fatlure and prc-condttlon, the name ofthe equivalent HFACS category IS provided 

An ongmal goal for this contract was to hnk thts software with a database of accidents that 
have been investigated usmg the HF ACS approach As a consequence of other work on the 
proJect and after discussions With the Scientific Authonty, spcctficatwns for how that 
mformatwn ts to be organised for mcluswn mto a database and the ImplementatiOn of that 
functiOn were deferred to future contract work 

The exported report at the end of the analysts con tams all of the mformatwn that would be 
contamed m a database entry In future, when a format for the database has been determmed, 
the software could be modtfied to output the report m a fomi suitable to that database 
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Contract Extension 

Upon completiOn of the first phase of the SERA work it was determmed that several features 
were missing from the programme - features that had emerged as essential to the software 
but whtch had not been mcluded among the onginal work Items The contract was extended 
to allow for the mcluswn of these Items, which are descnbed below 

Remarks for the Individual Pre-conditions 

One feature the onginal SERA Implementation lacked was the abtlity to enter remarks for 
each pre-condition This is Important because there IS a need for the mvestigator to JUStify 
why a particular factor was or was not a precursor to the fmlure that occurred 

In order to avmd mterface clultenng, an approach was devised that permitted the use of the 
eXIstmg area for typmg m comments m the pre-conditions wmdow When the wmdow first 
appears, the headmg above that text area mdicates the pre-conditiOn to which the remarks 
apply, e g, "Additional Remarks for MONITORING AND SUPERVISION" As the user 
answers yes or no to the remammg questions, the headmg changes to mdicate that the remarks 
apply to that pre-conditiOn and the contents of the text area update accordmgly. 

HFACS Equivalent Categories 

The ongmaltmplcmentation of SERA had the capabthty of gencratmg a report detaiimg 
eqmvalent HF ACS termmolOb'Y for each conclusiOn and pre-condition based on the SERA­
HFACS mappmgs given m tables 3 through 6 of Hendy's (2002) report Thts arrangement 
gave no flexibility for the mvestigator to tmlor HF ACS results to the particular accident under 
mvestJgatwn As a consequence, a way was devised to ovemde the suggested eqmvalents 

That capabthty was mcorporated through the addttlon of an "HF ACS" button in the 
conclusiOn and pre-condition wmdows When selected, the button mvokes a new "HF ACS 
Eqmvalents" wmdow contammg a hst of the 24 categones from the AGA 135 HFACS 
standard Each item has an associated checkbox and, when the wmdow first opens, Hendy's 
suggested eqmvalents are pre-selected The user then has full fleXIbility to deselect any 
default categones that are not smtable and to select other Items that are relevant to the 
particular conclusion or pre-condition 

In the conclusiOn wmdow, the "HFACS" button IS dimmed and cannot be selected until the 
user has chosen one of the possible fmlures In the pre-conditiOns wmdow, answenng one of 
the ''yes" or ''no" questions changes not only the mode of the remarks area, described above, 
but also tells the system the pre-condition to which the HF ACS eqmvalents apply 

21 



P518636.PDF [Page: 35 of 47]

It is Important to note that the same 24 HF ACS categories are available for both the 
concluswns and pre-conditions While It is the case that certam HF ACS categones are 
associated with failures and others relate to pre-conditions, Hendy has demonstrated that there 
are situatwns where, for example, a SERA failure will be eqmvalent to an HF ACS pre­
condition It 1s for th1s reason that all HF ACS choices are made avmlable to the user each 
time the wmdow IS mvoked, g1vmg the mveshgator maXImum fleXIbility 

To complete the ImplementatiOn of the new HFACS support and the remarks for the 
mdividual pre-conditions, data structures were added to store this extra mformatwn 
Furthem1ore, the Save and Open commands were modified to accommodate the additional 
data and compatibility with the onginal file format was mamtamed so that old data files could 
still be opened Lastly, the report output was altered to mtegrate the new data 

Report Output 

The format of the report output reqmred modificatiOns, both to accommodate the new 
mfom1atwn mentwned above and to enhance readability Concluswns were re-organised so 
that the type of failure was followed Immediately by the HF ACS eqmvalent mformatwn, 
which m tum was followed by any remarks entered by the user This format has the 
advantage of groupmg the mformahon logically mstead of presentmg It topically, thus 
elumnatmg the need for the user to JUmp to vanous parts of the report for related mformatwn 
The same re-orgamsatwn was apphed to the pre-conditiOns 

Wordings in the report were also changed to improve readability The descnptlons of the 
concluswns and pre-conditions were mmimised to reduce the length of the report and the pre­
conditions were re-worded so that they appear as statements rather than questwns 

In response to user feedback on the readability of the report, an extra sentence was added 
before each set ofpre-conditwns answered "No" The change was made to mdicate more 
clearly that those are factors that do not contnbute to the acc1dent under mvestlgatlon The 
added sentence reads. "NOTE These pre-conditiOns ARE NOT considered to be 
contnbutory '' 
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Implementation Platforms 

Candtdate Implementation software were C and Java runmng on Microsoft Windows 
platforms Although the SERA tool could be developed usmg a wide variety of other 
software languages, e g , V 1sual Basic, it was decided that the use of C or Java would allow 
greater fleXIbility for future enhancements Both languages allow for portab1hty to other 
hardware platforms and integration wtth software agents The use of Java permtts 
Implementation as both a stand-alone applicatiOn and as an applet accessed vta the world­
wtde-web and executed m a web browser 

Java was chosen for this Implementation because It ts the more portable of the two languages, 
thus providmg the most fleXJbthty for future Internet capabilities The Windows 
compatlbthty enables the software to run on the maJonty oflaptop computers, thus gtving 
greater scope for usc m the field 

The ftrst phase of SERA development took place on the Macmtosh usmg Metrowerks 
CodeWarnor software It was then ported to the Wmdows platform usmg Metrowerks for the 
PC As expected, mod1ficat10ns to the Java programme were necessary due to differences m 
the behav10ur of the two opcratmg systems Contract extensiOn work followed a similar path 
of mhal development on the Macmtosh and a subsequent port to Wmdows on the PC 
Vers10ns for both platfonns arc now avatlable 

The flextbthty of Java IS unnustakable Due to 1ts portabthty, there IS the potential m future to 
produce versiOns of SERA that would run on Sun Solaris systems, UNIX/LINUX boxes, 
Wmdows CE and other PDAs, and even m browsers over the web 
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Opportunities for Future Enhancements 

Future work on the software could encompass some or all of the followmg items 

Add support for stylised text 

Th1s would enable bold, 1tahc and underlined text to be used m the questions, conclus10ns and 
help descnpt10ns 

Implement an automatic save mechanism 

Th1s could be des1gned to automatically save a backup file penod1cally while the investigator 
1s conductmg an analysts In the event of a system crash, most 1f not all of the entered 
mformat10n could be recovered from th1s file the next time the apphcahon was launched, 
much as it 1s handled 111 M1crosoft Word, for example 

Implement a Palm or PocketPC version 

Th1s would allow a user to perform a SERA analysts 111 the field usmg a PDA or other 
handheld dev1ce 

Create a web site implementation 

Because the software has been wntten m Java, much of the mterface could be adapted for use 
on a web stte w1th mm1mal mod1ficatlons to the programme code One maJOr area that would 
need to be redes1gned would be the storage of the report at the end of the analysts Th1s 1s due 
to secunty restnct10ns unposed m Java that prevent programmes that are runmng m a web 
browser from accessmg a user's local hard dnve 

Incorporate risk management analysis 

Hendy's report d1scusses methods for applymg the perceptual control theory to nsk 
management assessments These techn1ques could be mcorporated mto a future release of the 
SERA software 
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Validate the theory 

A study could be done to systematically compare the results of SERA analyses wtth those of 
an established acctdent classificatiOn tool such as HF ACS Statistical analysts could shed 
hght on the efficacy of the SERA approach 

Create pop-up labels in the flowchart window 

Th1s would prov1de pop-up descnptton labels m the flowchart wmdow when the user paused 
the mouse pomter over a partlcular node 

Expand the contextual help materials 

The matcnal m the contextual help system would benefit from revisiOns and add1tions The 
current help has general mformation about the SERA process, but lacks spec1fic matenal on 
the features and usc of the software tool One or more "instructiOns" screens could be added, 
as well as more detmled dcscnptwns of the md1v1dual pre-conditions 

Extend the tracking capabilities 

The help system could be extended to allow more elaborate trackmg of user actiOns In the 
current versiOn of the software, certam mterface actiOns are not momtored, such as 
repositlonmg wmdows or movmg the mouse over a "Yes" or "No" button causmg It to be 
h1ghhghted This mformahon could be mcorporated mto a model of the user 

Intelligent Adaptive Aiding 

Future work on the help system could mcorporate a user model that would mamtam a 
database of different users, then hab1ts and preferences The system could draw mferences 
about a user's capabilities and knowledge based on that mfom1atJon, and the results of such 
mferences could provide a basis for adaptive mterfacmg For example, tf the system 
detemuned that a user had a large amount of expenence With the software, the descriptiOns of 
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failures and pre-conditions could be shortened thereby stmphtying the dtsplay and reducmg 
the need for scrolhng On the other hand, if the user was a comparative novice the system 
could provide detmled descriptwns and additwnal mstruchons Such knowledge of a user's 
profic1ency could determine the level of help to offer m other contexts 

One other useful form of mtclhgent help to the SERA user would mvolve companng the 
results of the analysts w1th prevwus results to tdent.Ity sim1larit.Ies Th1s "case-based" 
approach could be accomphshed through pattem-matchmg in the database of prevtous reports 
By drawmg the user's attcnt10n to other reports where the same or stmilar types of failure 
have occurred, the mvestlgator m1ght dtscover valuable mstghts m the factors that other users 
have considered m similar acctdent situations 

Another future enhancement could provtde help to the user when an action is performed that 
has no effect Examples of this type of action mclude 

chckmg the dimmed "Next" button when neither "Yes" nor "No" has been 
selected m a quest10n screen, or 

chckmg a node m the flowchart that has not yet been VISited and not at the top of 
one of the three branches 

The system could detect these actwns and provtde mformat10n detmhng why they had no 
effect 
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Collage.jpg 
• This image file contains the collage that is displayed on the splash screen. 

Dialogs.java 

• This file contains the Java code for the dialogue boxes, including the HFACS 

window, the help prompt, the pop-up help windows and the "save changes" 

prompt. 

Flowchart.java 

• This file contains the Java code necessary for the SERA Flowchart window. 

Main.java 

• This file contains the Java code that serves as the main entry point when the 

application is launched. 

Main Window .java 

• This file contains the Java code necessary for the main SERA window. 

SERA.mcp 

• This is the Metrowerks Code Warrior project file. 

Title.jpg 

• This image file contains the graphic of the SERA title that is displayed above the 

collage on the splash screen and at the top of all subsequent screens. 

Tree. txt 

• This file contains the text of questions, conclusions and pre-conditions, as well 

as infmmation on the relationships among the nodes in the SERA decision tree. 
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14. ABSTRACT 

A software tool was designed arid Implemented that leads accident mvestigators through the steps of a 
Systematic Error and Risk Analysts (SERA), a classification scheme based on Perceptual Control Theory 
arid developed at DRDC Toronto The software presents ari mvesbgator with a senes of questiOns about 
an accident and generates conclusiOns about the nature of the fmlure and its probable pre-conditions A 
graphical depiction of the decisiOn tree allows users to navigate easily among the steps of the analysis At 
the end of the process, the software produces a report detailmg failures arid pre-conditions, and providmg 
eqmvalent terminology from the AGA 135 HF ACS classificatiOn scheme 

A help system was developed that makes context-sensitive help available to the user at vanous stages of 
the process In prehmmary work to lay a foundation for mtelhgent mdmg, users' activities are tracked by 
the software m a way that can be used m future to provide mtelhgent and adaptive help To Illustrate the 
potential use of the trackmg mechamsm, the software was designed to mom tor user actions and offer help 
whenever there is a long delay wtthout mput 

RESUME 

On a con~u et filS en reuvre un outillogiciel qm aide les enqueteurs d'accident a executer les etapes d'une 
analyse systematique des erreurs et du nsque (SERA), systeme de classificatiOn base sur les pnncipes du 
controle perceptif et developpe par le RDDC Toronto Le logiciel presente a 1 'enqueteur une sene de 
questions sur un accident et genere des conclusiOns sur Ia nature de Ia defmllance et les conditions 
prealables probables Une representation graphique de l'arbre de decision permet aux utihsateurs de 
naviguer aisement parmi les eta pes de I' analyse A Ia fin du processus, le logiciel prodmt un rapport 
detaillant les defaillances et les conditloPs prealables et foumissant la termmologte eqmvalente du 
systeme de classificatiOn du SAC'' A C ·\ 13 ·. 

On a developpe un systetne d'a1de contextuelle ,,, ~ .. ~;;1 :<Lt peut avoir recours aux diverses etapes 
du processus Au stade r>\.,~hmm<J:.n o!n ,•up d 'rtabhr une f0ndation pour l 'mde mtelhgente, les achvites 
des uti]isateurs SOnt SUIVIt,;. l~ pi·· -~~-le i<lg",;.:;: d: ·''le fa~on QUI pourra etre utihsee a ]'avemr pour offrir 
de I'm de intelhgente et adaptative f.. ''u c .; 'c,i , ;; . Jn de l'utlhsatwn potentielle du mecamsme de smvie 
des activites, le logiciel a ete ccc .. · pn.._,, .<.:. c: ~s actwns de l'utihsateur et offnr de l'mde lorsqu'Il y 
a un mtervalle prolonge sans e., .. r<',.. 
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(U) HUMAN ENGINEERING TOOLS, HUMAi~ FACTORS ENGINEERING, SYSTEMATIC ERROR 
AND RISK ANALYSIS TOOL, SERA 
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