
How	to	increase	your	influence	with	DataViz.	
	

Machine	Learning	meets	DataViz.	



Astor Place, East Village, Manhattan mamartino.com	

Cogni&ve		
Visualiza&on	
Lab	

Models	of	human	percep=on,	including	
perceptual	"laws”,	are	valuable	tools	for	

deriving	visualiza=on	design	
recommenda=ons.	
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Neuroscience data typology  |  volumetric data, dMRI structural data, fMRI connectivity 

Physical	connec=ons	(dMRI)	

Func=onal	ac=vity	(fMRI)	

MRI	brain	scan	
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Structure and Function  |  Functional MRI experiments  

Visual	s=muli	presented	to	par=cipants	in	the	scanner	

Scenes 

Objects 

Faces 

Bodies 
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Understanding human intelligence  | ~80 billion neurons, ~150 trillion synapses 
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Structure and Function  |  Functional MRI experiments  

Top view 

Bodies 

Network	in	3D	–	Comparing	networks	for	individuals	viewing	
different	types	of	visual	s=muli	

Top view 

Faces 
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Structure and Function  |  Functional MRI experiments  

Top view Top view 

2D	Force-directed	layout	of	networks		

Faces Scenes 
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Visual Analytics For Exploratory Neuroscience 

[	in	collabora=on	with	Harvard	and	MIT	University]	
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How do you know if it works? How do you 
argue that one design is better or worse than 
another for the intended users? For one thing, 
what does better mean? Do users get 
something done faster? Do they have more 
fun doing it? Can they work more effectively? 
What does effectively mean? How do you 
measure insight or engagement? What is the 
design better than? Is it better than another 
vis system? Is it better than doing the same 
things manually, without visual support? Is it 
better than doing the same things completely 
automatically?  
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Bad	

Good	
Selected	
Solu=on	

Proposal	
Space	

Vis design is a difficult enterprise  
Only a very small number of possibilities are in the set 
of reasonable choices, and of those only an even 
smaller fraction are excellent choices. 
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Analytical  
(Data Visualization) 
Science 

vNarrative 
(Infographic) 

Media 
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Example of dataviz in Systems Analysis 2015 

Example of dataviz in Systems Analysis 2015 
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How adding visual 
narrative to huge 
amounts of data can 
help scientists take 
control of information 
covered by the media, 
and revolutionize the 
way we can collaborate 
with institutions and 
politicians. 
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October	2015	 October	2015	 1,088,219	visitors	on	November	11		

Data	Dri_	-	October	2015	
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Data Journalism example 

Data Journalism example
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Smart City 
Dublin, IBM 
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Seeing comes before 
words. 
 

The way we see things 
is affected by what we 
know or what we 
believes. 
 

We only see what we 
look at. To look is an 
act of choice. 
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Use smooth animated transitions between states. 
 Provide immediate visual feedback on interaction.  

Minimize indirection in the interface.  
Integrate user interface components in the visual 

representation.  
Reward interaction.  

Ensure that interaction never “ends.”  
Reinforce a clear conceptual model.  

Avoid explicit mode changes.  
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VISUALIZATION to update 

MODEL 
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Visual Dialog 
Semi verbalization of  

visual knowledge.  
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Visualization 
expert or NOT 

Domain expert  
or NOT 

Motivation 

Personality Age/Sex 

Familiarity with 
graph/charts 

Familiarity with 
statistic 

Cognitive style 
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Luis Bettencourt | 16 
@BettencourtLuis 

You are shrewd, inner-directed and restrained. 
 
You are compromising: you are comfortable using 
every trick in the book to get what you want. 
You are reserved: you are a private person and 
don't let many people in. 
And you are cautious of others: you are wary of 
other people's intentions and do not trust easily. 
 
More than most people, your choices are driven by 
a desire for sophistication. 
 
You are relatively unconcerned with taking 
pleasure in life: you prefer activities with a 
purpose greater than just personal enjoyment. 
You consider achieving success to guide a large 
part of what you do: you seek out opportunities to 
improve yourself and demonstrate that you are a 
capable person. 

Machine Learning meets DataViz
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Dirk Helbing | 30 
@DirkHelbing 

You are skeptical, inner-directed and analytical. 
 
You are solemn: you are generally serious and do 
not joke much. 
You are dispassionate: you do not frequently think 
about or openly express your emotions. 
And you are authority-challenging: you prefer to 
challenge authority and traditional values to help 
bring about positive changes. 
 
You are motivated to seek out experiences that 
provide a strong feeling of sophistication. 
 
You consider achieving success to guide a large 
part of what you do: you seek out opportunities to 
improve yourself and demonstrate that you are a 
capable person. 
You are relatively unconcerned with tradition: you 
care more about making your own path than 
following what others have done. 

Machine Learning meets DataViz
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question answering (QA) technology *, semantic video annotation, 
summarization, video segmentation, multimodal video indexing, multimodal 

integration,  web mining, text mining, image mining, video mining, audio mining.  

TED =
VIDEO   + 
AUDIO  + 
TEXT     +
Metadata

* Question Identified most common question types occurring in the 25K questions received from TED.  

We are combining text and audio-visual features in video exploration. 
 
We are able to detect and enable the exploration of relevant fragments inside TED 
educational online videos.  
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We semantically annotate those segments via Named Entity Extraction and Topic 
Detection.  

TOPIC 
American films, Bioluminescence, Deep sea, Deep sea fish, Jellyfish, Light, 

Lighting, Ocean 

So	I	want	to	take	you	on	
a	trip	

to	an	alien	world.	
And	it's	not	a	trip	

that	requires	light-years	
of	travel,	

but	it's	to	a	place	
where	it's	defined	by	

light.	
So	it's	a	lidle-

appreciated	fact	
that	most	of	the	

animals	in	our	ocean	
make	light.	

I've	spent	most	of	my	
career	

studying	this	
phenomenon	called	
bioluminescence.	

I	study	it	because	I	think	
understanding	it	

is	cri=cal	to	
understanding	life	in	

the	ocean	
where	most	

bioluminescence	
occurs.	

I	also	use	it	as	a	tool	
for	visualizing	and	
tracking	pollu=on.	

But	mostly	I'm	
entranced	by	it.	

Since	my	my	first	dive	in	
a	deep-diving	
submersible,	

when	I	went	down	and	
turned	out	the	lights	
and	saw	the	fireworks	

displays,	
I've	been	a	

bioluminescence	junky.	
But	I	would	come	back	

from	those	dives	
and	try	to	share	the	

experience	with	words,	
and	they	were	totally	
inadequate	to	the	task.	
I	needed	some	way	to	
share	the	experience	

directly.	
And	the	first	=me	I	
figured	out	that	way	
was	in	this	lidle	single-
person	submersible	
called	Deep	Rover.	

This	next	video	clip,	
you're	going	to	see	how	

we	s=mulated	the	
bioluminescence.	
And	the	first	thing	
you're	going	to	see	
is	a	transect	screen	
that	is	about	a	meter	

across.	
(Video)	Narrator:	In	
front	of	the	sub,	

a	mess	screen	will	come	
into	contact	

with	the	so_-bodied	
creatures	of	the	deep	

sea.	
With	the	sub's	lights	

switched	off,	
it	is	possible	to	see	their	

bioluminescence	--	
the	light	produced	

when	they	collide	with	
the	mesh.	

This	is	the	first	=me	
it	has	ever	been	

recorded.	

Edith	Widder:	So	I	
recorded	that	with	an	

intensified	video	
camera	

that	has	about	the	
sensi=vity	

of	the	fully	dark-
adapted	human	eye.	

Which	means	that	really	
is	what	you	would	see	
if	you	took	a	dive	in	a	

submersible.	
But	just	to	try	to	prove	

that	fact	to	you,	
I've	brought	along	some	

bioluminescent	
plankton	

in	what	is	undoubtedly	
a	foolhardy	adempt	

at	a	live	demonstra=on.	
(Laughter)	

So,	if	we	could	have	the	
lights	down	

and	have	it	as	dark	in	
here	as	possible,	
I	have	a	flask	

that	has	bioluminescent	
plankton	in	it.	

And	you'll	note	there's	
no	light	coming	from	
them	right	now,	

either	because	they're	
dead	--	

or	because	I	need	to	s=r	
them	up	in	some	way	
for	you	to	see	what	

bioluminescence	really	
looks	like.	
(Gasps)	

Oops.	Sorry.	
(Laughter)	

I	spend	most	of	my	=me	
working	in	the	dark;	I'm	

used	to	that.	
Okay.	

So	that	light	
was	made	by	a	
bioluminescent	
dinoflagellate,	

a	single-celled	alga.	
So	why	would	a	single-

celled	alga	
need	to	be	able	to	
produce	light?	
Well,	it	uses	it	to	

defend	itself	from	its	
predators.	

The	flash	is	like	a	
scream	for	help.	

It's	what's	known	as	a	
bioluminescent	burglar	

alarm,	
and	just	like	the	alarm	
on	your	car	or	your	

house,	
it's	meant	to	cast	

unwanted	aden=on	
onto	the	intruder,	

thereby	either	leading	
to	his	capture	

or	scaring	him	away.	

There's	a	lot	of	animals	
that	use	this	trick,	

for	example	this	black	
dragonfish.	

It's	got	a	light	organ	
under	its	eye.	

It's	got	a	chin	barbel.	
It's	got	a	lot	of	other	
light	organs	you	can't	
see,	but	you'll	see	in	
here	in	a	minute.	

So	we	had	to	chase	this	
in	the	submersible	for	

quite	some=me,	
because	the	top	speed	
of	this	fish	is	one	knot,	
which	was	the	top	

speed	of	the	
submersible.	

But	it	was	worth	it,	
because	we	caught	it	in	

a	special	capture	
device,	

brought	it	up	into	the	
lab	on	the	ship,	

and	then	everything	on	
this	fish	lights	up.	
It's	unbelievable.	

The	light	organs	under	
the	eyes	are	flashing.	
That	chin	barbel	is	

flashing.	
It's	got	light	organs	on	

its	belly	that	are	
flashing,	
fin	lights.	

It's	a	scream	for	help;	
it's	meant	to	adract	

aden=on.	
It's	phenomenal.	

And	you	normally	don't	
get	to	see	this	
because	we've	
exhausted	the	

luminescence	when	we	
bring	them	up	in	nets.	
There's	other	ways	you	
can	defend	yourself	

with	light.	
For	example,	this	

shrimp	
releases	its	

bioluminescent	
chemicals	into	the	

water	
just	the	way	a	squid	or	
an	octopus	would	

release	an	ink	cloud.	
This	blinds	or	distracts	

the	predator.	
This	lidle	squid	is	called	

the	fire	shooter	
because	of	its	ability	to	

do	this.	
Now	it	may	look	like	a	

tasty	morsel,	
or	a	pig's	head	with	

wings	--	
(Laughter)	

but	if	it's	adacked,	
it	puts	out	a	barrage	of	

light	--	
in	fact,	a	barrage	of	
photon	torpedoes.	
I	just	barely	got	the	
lights	out	in	=me	

for	you	to	be	able	to	
see	those	gobs	of	light	
hilng	the	transect	

screen	
and	then	just	glowing.	

It's	phenomenal.	
So	there's	a	lot	of	
animals	in	the	open	

ocean	--	
most	of	them	that	make	

light.	
And	we	have	a	predy	
good	idea,	for	most	of	

them,	why.	
They	use	it	for	finding	
food,	for	adrac=ng	

mates,	
for	defending	against	

predators.	
But	when	you	get	down	
to	the	bodom	of	the	

ocean,	
that's	where	things	get	

really	strange.	
And	some	of	these	

animals	
are	probably	inspira=on	
for	the	things	you	saw	

in	"Avatar,"	
but	you	don't	have	to	
travel	to	Pandora	to	see	

them.	
They're	things	like	this.	
This	is	a	golden	coral,	a	

bush.	
It	grows	very	slowly.	

In	fact,	it's	thought	that	
some	of	these	

are	as	much	as	3,000	
years	old,	

which	is	one	reason	
that	bodom	trawling	
should	not	be	allowed.	
The	other	reason	is	this	
amazing	bush	glows.	
So	if	you	brush	up	

against	it,	
any	place	you	brushed	

against	it,	
you	get	this	twinkling	

blue-green	light	
that's	just	breathtaking.	

And	then	finally,	
I	want	to	show	you	

some	responses	that	we	
recorded	

with	the	world's	first	
deep-sea	webcam,	

which	we	had	installed	
in	Monterey	Canyon	

last	year.	
We've	only	just	begun	
to	analyze	all	of	this	

data.	
This	is	going	to	be	a	
glowing	source	first,	

which	is	like	
bioluminescent	

bacteria.	
And	it	is	an	op=cal	cue	
that	there's	carrion	on	
the	bodom	of	the	

ocean.	
So	this	scavenger	comes	

in,	
which	is	a	giant	sixgill	

shark.	
And	I	can't	claim	for	

sure	
that	the	op=cal	source	
brought	it	in,	because	
there's	bait	right	there.	

But	if	it	had	been	
following	the	odor	

plume,	
it	would	have	come	in	

from	the	other	
direc=on.	

And	it	does	actually	
seem	to	be	trying	

to	eat	the	electronic	
jellyfish.	

That's	a	12-foot-long	
giant	sixgill	shark.	

Okay,	so	this	next	one	is	
from	the	webcam,	

and	it's	going	to	be	this	
pinwheel	display.	

And	this	is	a	burglar	
alarm.	

And	that	was	a	
Humboldt	squid,	

a	juvenile	Humboldt	
squid,	about	three	feet	

long.	
This	is	at	3,000	feet	in	
Monterey	Canyon.	
But	if	it's	a	burglar	
alarm,	you	wouldn't	
expect	it	to	adack	the	

jellyfish	directly.	
It's	supposed	to	be	
adacking	what's	

adacking	the	jellyfish.	
But	we	did	see	a	bunch	
of	responses	like	this.	
This	guy	is	a	lidle	more	

contempla=ve.	
"Hey,	wait	a	minute.	

There's	supposed	to	be	
something	else	there."	
He's	thinking	about	it.	
But	he's	persistent.	

He	keeps	coming	back.	
And	then	he	goes	away	

for	a	few	seconds	
to	think	about	it	some	

more,	
and	thinks,	

"Maybe	if	I	come	in	
from	a	different	angle."	

(Laughter)	
Nope.	

So	we	are	star=ng	to	
get	a	handle	on	this,	
but	only	just	the	
beginnings.	

We	need	more	eyes	on	
the	process.	

So	if	any	of	you	ever	get	
a	chance	to	take	a	dive	

in	a	submersible,	
by	all	means,	climb	in	
and	take	the	plunge.	
This	is	something	that	

should	be	on	
everybody's	bucket	list,	
because	we	live	on	an	

ocean	planet.	
More	than	90	percent,	

99	percent,	
of	the	living	space	on	

our	planet	
is	ocean.	

It's	a	magical	place	
filled	with	breathtaking	

light	shows	
and	bizarre	and	

wondrous	creatures,	
alien	life	forms	

that	you	don't	have	to	
travel	to	another	planet	

to	see.	
But	if	you	do	take	the	

plunge,	
please	remember	to	
turn	out	the	lights.	
But	I	warn	you,	
it's	addic=ve.	
Thank	you.	
(Applause)	Geographic Feature: !

Monterey Canyon!

Person:!
Edith Widder!

Person:!
Dr. Seuss! Country:!

Bahamas!

Movie:!
Avatar!
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Dialog 

NLC 

Speech 

Tone 

Emotions 

Vision 

Language 

Personality 

Sentiment  

Concepts 

Relationships 

Face Rec 

Machine characteristics:   
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Opera=ng		 Knowing	 Adap=ng		 Reasoning	 Understanding	 Interac=ng	 

Natural	Language	
Understanding	
Dialog	
Speaking	
Vision	
Image	
Understanding	
Observing	

Modeling	
Rela=onships	
Connec=ng	
Padern	matching	
Meaning	
Comprehension	
Insights	
Conceiving	
Conjecture	
An=cipa=on	
Inspira=on	
Strategy	
Planning	
Explana=on	

Answering	
Computa=on	
Logic	
Summariza=on	
Abstrac=on	
Inference	
Judgment	
Valida=on	
Jus=fying	
Diagnosis	

Teaching	
Learning	
Remembering	
Domain	
Adapta=on	
Change	
Modify	
Adjust	
Reorganize	

Ontology	
Facts	
Documents	
Media	
Informa=on	
Knowledge	
graph	
Data	lake	
Corpus	
Archive	
Indexing	
Searching	
Finding	

Pipeline	
Performing	
Instrumen=ng	
Repor=ng	

Machine taxonomy :   

Automo=ve		 Banking		 Consumer	
Products		

Educa=on		 Electronics		

Energy	and	
U=li=es		

Financial	
Markets		

Government		 Healthcare		 Insurance		 Media	and	
Entertainment		
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Big Data 

Numbers 

Text 

Sounds 

Images 

Videos 

Machine 
Automated Machine  

Perception 

Semantic 
content based 

filters 

Visualization 
Mission focused 

analysis 

Near human level 
perception 

Mission relevant 
content 

From Data to Visualization:   

Mission / Task 
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What are our best 
sellers? What do we 
make the most 
money on? 

1.  Selec=on	of	the	Data	

	

2.  Iden=fica=on	of	the	Visual	

Template	/	Metaphor	

	

3.  Mapping	the	data	in	the	visual	

template	
..a size mapping so 
that more sales relate 
to a larger circle. 

Can I see this as a Arc 
Diagram?  
Stream Graph, Flow 
Map, Network 
Diagram, Dot Map 
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Evaluate the User Engagement in front the data visualization: 

Expose 
Viewing 

Involve 
Interacting 

Analyze 
Finding Trends 

Synthesize 
Testing Hypotheses 

Decide 
Deriving Decisions 

The user 
knows how to 

read data 
points. 

The user 
interacts with 

the 
visualization 

and 
manipulate 

the data. 

The user 
analyze the 
data, finds 
trends, and 
outliers, etc. 

The user is 
able to form 
and evaluate 
hypotheses. 

The user is 
able to draw 

final decisions 
based on 

evaluations of 
different 

hypotheses. 

[	N.	Mahyar,	S.H.	Kim,	B.C.	Kwon,	2015]	
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Visualization & 
Storytelling technology 
can help scientists take 
control of information 
covered by the media,  
and revolutionize the 
way we can collaborate 
with institutions and 
politicians. 



@martino_design 
mamartino.com 

mamartino.com@gmail.com 


