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Maintenance Data

Source: University of Western Australia System Health Lab (Excavator dataset)

StartDate Asset Original Short text PM Type Cost
7/1/04 A BUCKET WON'T OPEN PMO1 183.05
3/20/05 A L/H BUCKET CYL LEAKING. PMO1 407.40
5/5/06 A SWAP BUCKET PMO1 0.00
7/11/06 A FIT BUCKET TOOTH PMO1 0.00
11/10/06 A REFIT BUCKET TOOTH PMO1 1157.27
4/21/08 A REPATR LOOSE BUCKET CYLINDER PMO1 0.00
10/2/08 A REPLACE 2 BUCKET TEETH PMO1 1256.62
7/12/01 B REPLACE MISSING LIP TIPS PMO1 1281.36
7/19/01 B REPLACE LIP PMO1 1251.52
10/1/01 B rebuild lip #3 PMO1 0.00
10/10/01 B REPLACE BUCKET TEETH. PMO1 681.10
10/29/01 B Repair RH120 1lip at P&H PMO1 22611.06
11/6/01 B replace missing tip PMO1 1239.29
11/13/01 B replace missing tip& adaptor. PMO1 221.15
11/16/01 B Replace centre and LH lip shrouds PMO1 2118.87
1/15/02 B OIL LEAK ON BUCKET.... PMO1 0.00
2/6/02 B REPLACE ADAPTOR LOCK PMO1 346.47
2/22/02 B Fit a 1lip shroud PMO1 56.59
2/27/02 B Refit left lip shroud PMO1 627.85
3/8/02 B refit adapter and tooth PMO1 1186.45
3/12/02 B FIT NEW TOOTH PMO1 397.57
n
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Maintenance Data

Source: University of Western Australia System Health Lab (Excavator dataset)

Original Short text

BUCKET WON'T OPEN

L/H BUCKET CYL LEAKING.

SWAP BUCKET

FIT BUCKET TOOTH

REFIT BUCKET TOOTH

REPATIR LOOSE BUCKET CYLINDER
REPLACE 2 BUCKET TEETH
REPLACE MISSING LIP TIPS
REPLACE LIP

rebuild lip #3

REPLACE BUCKET TEETH.

Repair RH120 lip at P&H
replace missing tip

replace missing tip& adaptor.
Replace centre and LH lip shrouds
OIL LEAK ON BUCKET....
REPLACE ADAPTOR LOCK

Fit a lip shroud

Refit left l1lip shroud

refit adapter and tooth

FIT NEW TOOTH
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Importance of Visual Analysis

Human in the Loop: Make use of analyst’s tacit knowledge

Visual pattern identification: Visual representations allow
detections of patterns & anomalies



Text logs = NLP + Text Visualization

Providing contextual information when visualizing text

Visualizing intrinsic & extraneous measures to identify
patterns/anomalies

Integrating machine learning & visualization for
analysis/monitoring



Text logs = NLP + Text Visualization

Providing contextual information when visualizing text
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VizScribe: Visualizing Text + Context

Transcript

Could you go over again? | was walking in when you
Yeah. We're trying to increase the play value of these
So what | said that maybe you can have something ik
They can just snap into the base figure of the action.
And the child can explore like something like the tran{
they have a base with that. You can just plug in. Yeah
Various modalities into it. So in that way we can incre
F1 Yeah. And imagination also. The mental aspect of the
F3 Yeah. For the challenge partitd be cool | think if mayt
Graphical \iew of Transcript [click to contract view] F2 board game or something made out of these. Like ma
Oh Like the ones that play in big bang theory and all.
| mean there are those fantasy board games

No. No. No. Those are like dungeon and dragons.

transcrl pt F2: Like we can shoot Krypfonite out of the ‘ Yeah yeah yeah.
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cannon balls for getfing Super Man but not ) . .
getfing Luthor. £2 I'm talkina ahaut enmathing cimnlar

sketch Participation Chart [click to contract view]
sketch log
Speech Participation Chart [click to contract view]
speech participation

Activity Level Chart [click to contract view]

activity data
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yea h like just okay right one

inaudible think something go laughter get oh
play cross guess know board see game talk
want maybe fantasy mean make put thing also add
now uh action good f3 dice sensory idea actually
construction need kind gonna save use challenge
got canvas sorry guys whatever going sketch start
value done mmhmm ons stuff active draw 2 well
guy access much even probably lot figures base figure
keep toy number involvement many different saved
character levelaacial f1 vehicles making way things 35
presen posed user trying refresh time um
me yes mark guns able color wrte
ad cool move around square highly
a eo . rything mental give special white
\l\d ultiple motorcycle towards though
6 fion free bit 33 first sure red addons
Ive'made it'd lose high id wait ideas part
Schutes design middle increase better closer
Bles sense people it'll thinking edit face let whole lower
thanks numbers set might activity giant means working
side daniel look obvicusly pyramid gun scamper products
cannon choose change 2d big ready exists skip moving

Graphical \View of Transcript [

ck 1o contract view]
can justtake care —~weneed the -2D-2D -
ower triangle actually

F2: Yeah yeah On the level you can have
submarines. ,‘,

sketch Participation Chart [chck Sensory

nsory part of the lines
y high

nd gray

someone’s drawn over it
think so. [Laughter]

ally funny

Speech Participation Chart [ck

kly. You don'thave to literally implement all this play value and all that

That's just a framework for you to think nght?

Ckay

F That's true
F2 Okay how much tme time - Do you have a time for this?
= -

Yeah. | think we do

Okay \WWhatls the nexttask?



https://vimeo.com/169905057
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yeah like just okay right one

inaudible think something go laughter get oh
play cross guess know board see game talk
want maybe fantasy mean make put thing also add
now uh action goed f3 dice sensory idea actually
construction need kind gonna save use challenge
got canvas sorry guys whatever going sketch start
value done mmhmm ons stuff active draw 2 well
guy access much even probably lot figures base figure
keep toy number involvement many different saved
character levelaacial f1 vehicles making way things 35
present g pposed user trying refresh time um

2 me yes mark guns able color wnte
d cool move around square highly

a eo . prything mental give special white
\l\ Itiple motorcycle towards though

fon free bit 33 first sure red addons
five made it'd lose high id wait ideas part
S chutes design middle increase better closer
frules sense people it'll thinking edit face let whole lower
thanks numbers set might activity giant means working
side daniel look obviously pyramid gun scamper products
cannon choose change 2d big ready exists skip moving

e sense -
though 1 think it would m d move with a bike

Onh yean

Mm-hmm

good idea

of course | didn't start with the bike. i dontknow
Means the -

£4 [laughter]

'm just kidding

Graphic al \View of Transcript [chick to contract view]

a boss.

) access anything
sketch Participation

vers well have mountains

think there'd be several different game boards

ech Participation Chart [click to contract view]

night be a city. stuff like that

havea-

ocation

[laughter] we have the market value

to contract view] F yeah. pretty much. yeah

F uh-uh
1= 5 || Okay all right you have about eight minutes. five to eight minut u
f you want to start converging on maybe your favorite idea as a group or multiple. whatever you want
€ and just present like a very short 30-second minute thing to the rest of the class
-

All right

#= Hey guys did somebody tell you—come in here just now?
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Transcript

A [Cross talk laughter]

& 1took this off that it could be giant gun and the bad guy gets--

That is a gun. Some of them will use.

& Yeah. | know. It's hard to think of this as much else than a gun.
F Say hello to my big friend. [Laughter]

1 Or if you could also shoot these action figures out of these guns?
F | had other action figures.
3 | won't recommend it but um.

‘4 Cannon ball style there. Human cannon ball
& 1 like that one. Are you writing stuff down? It's taking me a little while to write it. [cross talk] discussion just trying to write it
2 Like we can shoot Kryptonite out of the cannon balls for getting Super Man but not getting Luthor.
3 Cannons.
F 1 think we need to start sketching also.
I'm using this for notes. That's it.
3 Let's see. We have... Aah! What the?
& Why can't they just use & piece of paper seriously.

2 This is supposed to be collaborative thing though.
F Because then when you save it all of us can see your drawing on our screens.

: interactive
Text/log

] | refreshed the page. .

2 Oh you are supposed to save it. e
a [Cross talk 00:25:54] VI W
2 Then only you can access the designs.

Then only you can access our...

= Oh okay.

] These things are confusing.
2 Yash you also have not.
No | haven't really because | was marking everything on this one right? I'm starting the sketch on this now.
Yeah writing is kind of complicated though with this.
A [Laughter]
F Yeah yeah [cross talk]

3 So basically so what if the cannon was used to get past enemy lines?

Something like tht.

Mm-hmm.

3 Kind of like the catapult in Wind Waker.
3 | don't know if that's even -

Text View



Text logs = NLP + Text Visualization

Visualizing intrinsic & extraneous measures to identify
patterns/anomalies



Qualitative text analysis

Identify concepts of interest in
qualitative data; name & tag them

Open Coding

Axial Coding Identify relationships bgtween |
concepts through inductive reasoning

Help identify concepts

Help compare concepts & identify relationships



Prototype Interface

& C | ® localhost:8000/main

e
Info

Tags

Codes

Text Display

Select lines to update word cloud; right-click selection to assign code

Mary | A tire swing .

Cathy | Oh, a tire swing

carrie || unintelligible ] they could use their arms to wrap t S s to hold on [ unintelligible ]
Um , yeah . One of our board of directors wants - would like a swing incorporated . And it's uh,

Daniel | not quite a tire swing , but it's , about, like the amusement parks that have that big boat that
sways back and forth

Group | Oh,yeah

baniel Um , they'd design that . Now | look , | look at that thing [ that's a huge OSHA issue |, but, um , it
can be done where you can strap in wheelchairs , -
and have also seats back . I'd incorporate that into it , so then - that's the one we've seen that's
been made that came with it and it's got 2 couple kids in wheelchairs , it's really - it's manually

Daniel | generated versus something that gets it going . So that's a dream of one of the board members
is to have a swing concept be , what it is . So | would say absolutely . ‘Cause you're right , these
kids don't - that's something they don't get either .
And chairs are easy to tie down . | mean those - you make it . It doesn't even require - think about
the kids - even the kids that were here , um , they're pretty stable in their chairs . You take ‘em out

Daniel | of that chair, and put 'em on a tire , for example , a lot of ‘em don't have trunk control or upper
body control . Where a wheelchair , you can get the same sensation by being in the wheelchair if
you create , if you create the swing that adapts to the chair

cathy | Would it be possible to just see the chair you use for the zip line ?

Tyler ||Yeah | thinkit's in the , um , office or [ unintelligible ]

cathy | Okay .| Engine starts in background ] [ Excessive background noise continuous |
It's the prototype for a [ unintelligible ] . But it - that chair right now is , is usable for any of the kids
who are here at, at camp today . It accommodates our kids , but it needs a few more adaptations

Daniel |, butit's, it's 100 percent - |'ve been on it . You all can sit in it and make it work . [ Background
noise ] So as, as an executive of my team , my next question would be and so when can expect
something back ?

Janice | Good question

Daniel | What kind of timeframe are you looking at on creating these ideas ?

Mary As far as our class goes, think_ we have until Friday [ unintelligible ] Friday . So , Friday [
unintelligible ] . [ Background noise |
We have design review presentation that's scheduled for Thursday Thursday night . So | think at

richard t}‘;?t time , probably st.ill_:e fairly bro-ad idg?s and i}ffr ave a'H the next week as well Iike she
said , to work on finalizing some things . So that's kinda the timeframe we're working with |
unintelligible ]

Daniel | Okay

Richard | Ideally for this project [ unintelligible ]

Daniel | Well , we would , we would expect to be in perfect formation and ready to go !

cathy | We'll start building in three weeks
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|ldentifying Concepts

Um, the maj -, the majority of the campers are gonna be with people | unintel
campers will have all the emergency equipment they need right there . So if th
anything that happens , we can address it wherever they are . Accessibility to
think we'll we do - you do that now . That's the be caution - cautious with that
my eyes , that's , that's a low , low priority .

Sure .

One approach to that may be , though , accommodating able - bodied people
might be that similar to what you do at a main entrance . The ramp is primary
also have another route that might be steps or, or a steeper ramp that's sort ¢
express route for accommodating people from two different , um , paths . Tha
be out of the question at all to have some steps or, or extra - steep -

ramping from multiple places or at least a single location . Um , one of those |
or uh, the staff that's actually working at the zip line to get up and down quick

Skim formatting (filter by information content)

Highlight parts of speech ( nouns, adjectives etc.)



transcript overview

Multiple Abstractions

information content overview

part-of-speech overview (noun)

code overview

Carrie

Tyler
Carrie

Tyler

Tyler

Tyler

So I've heard a few like counselors s
a lot of the kids were telling me like
So how come you guys don't use yol

Are they talking about the overlook -
| don't know what they're talking abo
- down here ? | wonder if that's what

they're talking about . So if you go - &
main trail that runs through camp , s
pit up here that runs down , um, beh
backs , all the way down to the lake |
there is one spot there where you co
a deck up there that overlooks the le

It's called [ sounds like ‘Tulley' | Over
spot that , that campers can go hang
some of what they're doing . Ah, and

ree kids one house zip

hink line background camp

want go right get back
orporat kind |

n
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Tyler

Daniel
Tyler
Daniel
Daniel
Tyler
Daniel
Tyler

Daniel

Tyler

Mary

o sit down at the bottom of the zip line waiting to get geared up
loud machlnery n background] one, the ramp 1o get up
oig flat black swinger arm and [ four to one | pulley system

50 tr~ramp d obviously improve hat Ithink like

the unlqueness factor of bein of itself for that
Yeah ,and, and then even mcorporatmgt e zip Ilnet ecause these kids ,\campers I|ke'-* see their
friends go
Yeah
that first push off the platform where it's like , 'Okay . I'm trusting that I'm gonna make it . " Um, right

that descent is -

g

nd , and to be with them and offer encouragement and -

Absolutely

]

ou know the kids are up there when we ran it a few weeks ago , by themselves
nght
No one else - | mean Daniel v

vas up there and
ere’'s no moral support,nrw e with them in
particularly close to who co
have a questlon for yol

useful th|ng
design that's kmd
|ncorporate 71 ma

d'you like the most

an actuzl like klnd of undeveloped
we think would be great to

of making this real ?

IS is a big great space so de5|gn elements v neﬂ‘er pa'hcular y interesting or innovative that [ screaming
in background ] you might be able to dream up to we may not think of or the designers may not think of
um specificall m assisting these kids that, um m|ght not be common sense to us with creating lot of
design o ver , but this is something unique tha

wrap your minds around . But as far as getting into th

e, you know the detail design or structural |

Mait unintelligible | or spatial relationships , um , [ it cou :i be generalizable |

Cathy And none of us have that expertise We have one key[gr‘mtelligible] and that's it . The TA _ [ Engine starts
in background ] [ But most of us are not even - unintelligible |

Tyler | Yeah , but obviously , you know -

Cathy || Right

Tyler §-it's not, it's not a totally -

Cathy | Yeah

... - unrealistic conception [ to sketch either | because you guys , you know , the existing trees and the
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about four-foot level. Anything

| above that is outside of their normal
i element. We try to bring those
elements to them, and we try to do
that at The Camp as well. So we
incorporate programming to the

extreme, and that is what can we
provide, ah, visibly challenged
population of campers from
adolescence, from child
adolescence up to adults that they
wouldn’t typically be able to do.

Codes

Text Display

Select lines to update word cloud; right-click selection to assign code

Daniel

Daniel

Daniel

Daniel

Daniel

Female

Daniel

camps who can incorporate what The Camp brings to the table , we can handle the kind of kids we bring
into our camp , and we see a facility can handle any type of camper just because of the physical demands
of the environment , um , and then the physical demand to the camper . From an equipment perspective
it's [ unintelligible | perspective . Um , i -, it is oftentimes that The Camp built new - established types of
programs who want to do through the eyes of campers . Kids that you work - have seen today , this is - I've
seen wheelchairs what there is what they see . While you have -

some kids who are ambulatory , but a lot of the kids who are in wheelchairs their life's vision is from about
four feet - about four - foot level . Anything above that is outside of their normal element . \We try to bring
those elements 1o them , and we try to do that at The Camp as well . So we incorporate programming 1o
the extreme , and that is what can we provide , ah , visibly challenged population of campers from
adolescence , from child adolescence up to adults that they wouldn't typically be able to do .

And that's their life . Sow
what they want , um what they hope
people walk through ]
Sorry , guys .
Um , swigg ;
doutriggers . These were designed , um , kind of conceptually
d'then we've created those . So literally , those canoes will not tip over
entilators in that canoe without the fear of them tipping . Um , and that

ce [ they're missing | -

ackground | Ryan, Ryan

a long time [ group of people walk through ] we've talked about how

how can we incorporate a zip line into camp activities . And if we were gonna do that, how could we
incorporate more activities . So through some work with another camp out in Adirondack , ah , how to make
, uh zip line adaptable for campers who are in wheelchairs or [ rigid ], um , we've found a way to do it and
work with the company that makes adaptive ski chairs out in Denver to create a chair that allows kids to [
master it ] - So we're pushing envelope - So the zip lining is great

We've incorporated it this year on the 100 - foot zip and that's opened the eyes to these kids and what they
wanna do further . And so now we wanna incorporate it further . [ We'll go further | always with the safety

Daniel ||aspect in mind first . So now looking at the zip line going 400 feet down across the valley . And while that's
all well and good , that's just a piece of the activity that we see and how we incorporate nature into that, the
experience , and that's where the tree house came into play
When we talk about what's that tree house incorporate , it's how do we get kids up so that it's not just the
zip line experience , it's the whole getting up and into the canopy of the tree to be a part of nature . And

B o) what does that look like for a camper um prospectively ? So getting their ideas is important . That's how we «
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Text logs = NLP + Text Visualization

Integrating machine learning & visualization for
analysis/monitoring
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What would be the ideal time to hold the event?

What kind of attendance (in numbers) do you expect?

Is there enough time to plan the logistics for the size of event?

What are the potential venues for the event?

What are the pros and cons of each venue for holding the event?

Select an ideal venue and a backup venue for the event.
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What would be the ideal time to hold the event? ‘900“009“““ 09000 oo O
&) '

What kind of attendance (in numbers) do you expect? ““ “ o““ 0
Is there enough time to plan the logistics for the size of event? 0 0 000 “00 ““
What are the potential venues for the event? .0“ “ “ ““
What are the pros and cons of each venue for holding the event? 0 “ 0“

. . . . . Select an ideal venue and a backup venue for the event. 00
‘ ° ] [ ] . How many volunteers will you need to run the event? oeacnoc

Where do you plan to recruit the volunteers?

. . . ° . What do you estimate as the budget for the event?
How do you plan to raise money?
. ® . ° @ Suggest a number of ways to raise money

Eliminate the infeasible ways of raising money.

T T T T T T T T d

& 65 ) 75 80 8 % 95 100 105 110 15 120 128 130

hnimm:ss Otherwise this sounds good to me. So | guess one of the cons here would be this like limits the
attendance that we can have. Right.
s But pros is that it ticks like the demo and, Like talking them up boxes pretty well. If we're going for
that. Okay so | think the main con is limits like capacity that we have.
hh:mm:ss QOkay does anybody have any other comments? | think that covers all our topics. Okay well let's call it a
day then.

o

event kemper h0|d even tlme aluanS im,. - 13:15:25 hello everybody this morning were going to be discussing our next set of agendas about planning the

event that we need
13:15:38 and how much money is going to require a set of heads
13:75:57 how many people
13:16:88 justifying cilities and then what do we actually need to run like we need catering so we can for health
time saturday might alumnus building s better tho stuff
16:12 consideration
15 I think along those lines | think
13:16:17 stop
13:16:28 so we dont need specific stuff for the event because the people that are doing the presentations can
also
L qe ) t0 [ I 13:16:44 be there in you really dont need a man to run the new projector and show the video of you dont even
- il need permanent staff
' , 13:16:53 also believe if we serve like poof and likes are serving food then we can reduce the main power
move people end Show pl’OfeSSOI' event matter tlme let ‘ 13:17:86 | think if we can get camper people to pay for the food like they do for other events so Im pretty sure if
i ] )| ) we can be covered
46 actually | dont think we need to make an appointment
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https://vimeo.com/315281602

Lessons Learned

Visualizing context helps analysts use experiential
knowledge in sensemaking

Tagging the data through the visualization helps
assign meaning, detecting patterns/anomalies

Visualization can be used to help make ML results interpretable
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