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In	this	paper	we	discuss	Outros	Registros	[Other	Registers],	an	immersive	sound	installation	which	deals	critically	with	the	impact	of	police	violence	
in	Rio	de	 Janeiro.	 The	 aim	of	 the	 installation	 is	 to	 enable	 the	public	 to	 experience	 city’s	 violence	 in	 a	 poetic	way	 through	 sonification	of	 public	
security	data	gathered	from	the	city’s	Public	Security	Institute	(ISP)	in	Rio	de	Janeiro	in	the	period	from	2009,	when	the	city	won	the	bid	to	host	the	
Olympics	in	2016,	until	April	2016.	In	this	paper,	we	present	the	social	background	to	the	work,	followed	by	a	dissemination	of	the	technical	and	
aesthetic	aspects.	

	

Outros	 Registros	 explores	 the	 potential	 of	 sound	 as	 a	
medium	 for	 public	 engagement,	 following	 the	 work	 of	
scholars	such	as	Kate	Lacey	(2014).	It	aims	to	enable	the	
public	to	experience	Rio	de	Janeiro’s	violence	in	a	poetic	
way	through	sonification	of	public	security	data	gathered	
from	the	city’s	Public	Security	Institute	(ISP)	in	the	period	
from	2009,	when	Rio	won	the	bid	to	host	the	Olympics	in	
2009,	 until	 April	 2016.	 Scenography	 and	 lighting	 design	
were	also	key	elements	in	the	installation,	making	refer-
ence	 to	 the	caveirão,	 the	armoured	vehicle	used	by	Rio	
de	Janeiro’s	military	police	during	operations	in	the	city’s	
favelas.	 The	 project	 takes	 its	 name	 from	 the	 section	 of	
the	 public	 data	 spreadsheets	where	 the	 statistics	 about	
deaths	resulting	from	police	action	appear.		
	
In	 Outros	 Registros	 we	 merge	 two	 sonology	 fields,	 i.e.	
sonification	and	sound	installations,	to	map	data	in	terms	
of	 spatial	 sound.	 Sonification	 and	 sound	 spatialisation	
strategies	are	implemented	in	Max.	The	sonification	pro-
cess	 was	 developed	 using	 DataScapR,	 a	 stock	 market	
sonification	 toolbox	 adapted	 for	 the	 Outros	 Registros	
dataset.	The	spatialisation	has	two	dialectic	processes	or	
layers,	an	external	dynamic	layer	based	on	an	8.1	speak-
er	setup	and	a	binaural	rendering	internal	layer.	
	
Outros	 Registros	 was	 developed	 collaboratively	 by	 an	
interdisciplinary	 team	 as	 a	 result	 of	 participation	 in	 the	
Creative	 Lab	 on	 Social	 Change	 through	 Creativity	 and	
Culture	 -	 Brazil	 (October/November	 2015),	 which	
brought	 together	 Brazil	 and	 UK-based	 artists	 and	 re-
searchers	and	was	funded	by	the	UK’s	Arts	and	Humani-
ties	Research	Council	and	the	Newton	Fund.	The	installa-
tion	was	first	exhibited	to	the	public	on	16	May	2016	as	

part	of	 the	CreativeLab/	 LabCriativo	exhibition	at	Oi	 Fu-
turo,	 Rio	 de	 Janeiro,	 and	 was	 accompanied	 by	 a	 panel	
discussion,	 which	 brought	 together	 researchers	 and	 an	
activist	resident	in	a	favela.	

Background	

Social	background	
Rio	de	Janeiro	is	a	city	divided	by	wealth:	Rich	people	live	
in	walled	areas	while	a	big	part	of	the	population	lives	in	
shantytowns	(favelas).	In	the	wake	of	the	Olympics	com-
ing	to	the	city,	neighbourhoods	have	been	demolished	or	
hidden	by	walls	from	the	rest	of	the	city	so	tourists	can-
not	 see	 them	and	are	generally	underserved	by	munici-
pal	 services.	 Drug	 gangs	 control	 many	 of	 these	 favelas	
and	hence	violence	 is	 a	part	of	daily	 life.	 	Police	 squads	
regularly	enter	the	favela	 in	a	very	brutal	manner,	using	
heavy	 equipment	 and	 without	 exception	 leading	 to	
deaths.	 However,	 these	 deaths	 are	 not	 always	 kosher:	
people	get	killed	in	a	lawless	battle	and	there	is	no	justi-
fiable	reason	why	 it	should	be	condoned.	Seen	over	the	
whole	 country,	 in	 2014	 there	were	 3022	 deaths,	 which	
amounts	 to	 one	 person	 every	 three	 hours.	 To	 contrast,	
during	 the	 whole	 period	 of	 the	 military	 government	
(which	 lasted	 almost	 21	 years),	 there	 were	 434	 deaths	
and	 disappearances	 (Abramovay,	 2015).	 Although	 these	
numbers	 are	 shocking,	 society	 seems	 to	 have	 accepted	
this	as	a	part	of	 life	and	 that	 some	 lives	are	disposable.	
Deaths	become	numbers,	only	to	be	presented	in	an	an-
nual	 statistic.	 It	 becomes	 thus	 paramount	 to	 make	 the	
people	 conscious	 and	 sensitive	 about	 the	 problem	 and	
engage	them	to	ask	for	reforms.		
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Repression	and	the	caveirão	
Although	 the	war	 against	 drugs	 is	 a	 pretext	 to	 use	 vio-
lence,	it	cannot	be	denied	that	most	casualties	happen	to	
people	from	specific	demographics:	99.5%	are	men,	79%	
are	 black	 and	 75%	 are	 between	 15	 and	 24	 years	 old.	
(Amnesty	International,	2015).	Rio	is	in	fact	a	city	in	war	
and	 the	 police	 apparatus	 is	mainly	 used	 in	 a	 repressive	
way,	 with	 one	 of	 the	 most	 striking	 elements	 the	
Caveirão.	
	
The	Caveirão,	or	‘Big	Skull’,	is	an	armoured	vehicle,	which	
can	 hold	 up	 to	 11	 police	 officers	 and	 is	 used	 for	major	
security	 operations	 in	 the	 favelas	 of	 Rio	 de	 Janeiro.	 For	
this	reason,	it	needs	to	have	a	level	of	heavy-duty	protec-
tion.	The	Caveirão	is	based	on	a	security	van,	to	transport	
money	 and	 other	 valuables	 securely,	 and	 has	 been	
adapted	to	carry	the	members	of	the	BOPE	special	police	
operations	battalion,	an	elite	squad	of	Rio’s	Military	Po-
lice	which	only	goes	into	action	in	missions	in	dangerous	
areas,	against	entrenched	and	heavily	armed	adversaries.	
It	 is	 around	 3	metres	 high,	 5.6	metres	 long	 and	weighs	
almost	8	tons.	Despite	its	size	and	weight	,	it	can	reach	a	
speed	 of	 120km	per	 hour	 (Fujita,	 2011).	 Being	 used	 ex-
clusively	in	the	favelas,	it	can	be	seen	as	an	instrument	of	
oppression	 against	 certain	 ethnic	 groups	 who	 populate	
the	favela.		
	
The	 appearance	 of	 the	 caveirão	 is	 intended	 to	 instigate	
fear:	 Clad	 in	 black,	 they	 use	 a	 logo	 of	 the	 BOPE,	which	
includes	a	 skull	with	a	 sword	stuck	 into	 it	and	 two	guns	
arranged	in	a	cross	formation,	and	the	presence	of	loud-
speakers,	on	the	top	of	the	vehicle,	which	announce	the	
arrival	 of	 the	 armoured	 car.	 During	 police	 operations,	
these	loudspeakers	frequently	play	funk,	which	is	a	musi-
cal	style,	associated	with	the	favelas.	The	BOPE’s	motto	is	
as	follows:		 	

“Men	in	Black,	what	is	your	mission?	
To	enter	the	favela	and	leave	bodies	on	the	ground”!	

	
We	can	see	this	kind	of	verbal	oppression	as	well	 in	the	
statistics	 publication:	 The	 authorities	 frequently	 use	 the	
terms	auto	de	resistência	 [resistance	followed	by	death]	
or	 homicide	 resulting	 from	 police	 intervention	 (used	 in	
the	 registers	 of	 deaths	 caused	 by	 police	 on	 service	 and	
justified	on	the	basis	of	self-defence)	as	a	‘smoke	screen’	
to	cover	up	extrajudicial	executions	carried	out	by	police	
officers.	 	
	
Data	is	political	 	 	 	 	
In	 the	age	of	 information,	data	becomes	 increasingly	an	
important	element	in	decision-making,	both	in	the	public	
and	private	sector,	as	well	as	influence	political	practice.	
The	rise	of	data	gathering	has	created	both	positive	and	
negative	consequences.	Data	can	be	used	to	 tell	a	story	

in	a	positive	sense	but	also	in	a	negative	sense.	Through	
interpretation	and	rhetoric,	one	can	construct	a	narrative	
in	one’s	favour.	Rosenberg	(2013)	writes:	 	“...	the	mean-
ing	of	data	must	always	shift	with	argumentative	strategy	
and	context	—	and	with	the	history	of	both.”	Thus,	data	
as	 such	mean	 nothing	 but	 a	 stream	 of	 values:	 we	 con-
struct	a	truth	or	reality	with	the	data	through	rhetoric.	If	
we	 take	 the	 example	 of	 the	 rhetoric	 (such	 as	 auto	 de	
resistência)	used	by	the	police,	 it	seems	that	many	peo-
ple	resisted	arrest,	whereas	many	killings	are	unjustified.	
We	 can	 compare	 this	 to	 what	 happens	 in	 the	 United	
States,	 where	 black	 people	 and	 other	 minorities	 are	
more	 likely	 to	be	hit	by	police	violence	 than	white	peo-
ple.	

Motivation	for	Outros	Registros	

Outros	Registros	plays	on	several	strands:	addressing	the	
societal	issue	of	police	violence	as	described	above,	the	
subversion	of	data,	and	using	sound	as	a	means	of	story-
telling.	

Society	

In	Outros	 Registros	 we	 want	 to	 substitute	 the	 caveirão	
funk	for	a	different	sound,	produced	from	the	data	about	
the	effects	of	the	caveirão	and	other	police	actions.	The	
installation	aims	to	transform	the	instrument	of	violence	
into	a	musical	instrument,	using	only	the	top	of	the	vehi-
cle	as	a	visual	trigger	and	a	space	for	interaction	with	the	
sounds	being	generated.	We	want	to	address	the	issue	of	
police	 violence	 in	 an	 aesthetic	 way,	 moving	 away	 from	
dry	 statistics,	 which	 are	 mainly	 aimed	 at	 a	 specialized	
public.	By	using	art	and	more	specifically	sound,	we	want	
to	create	awareness	and	engagement.	

The	subversion	of	data	

By	 using	 data	 as	 source	 material	 for	 our	 work,	 we	 are	
applying	rhetoric	to	the	dataset.	We	put	a	new	meaning	
to	 the	 data:	 instead	 of	 an	 instrument	 to	 defend	 police	
actions,	we	use	it	to	bring	the	issue	of	police	violence	to	
the	public	in	an	unusual	way.		

Why	sonify?	

Our	culture	 is	dominated	by	visual	 language	and	this	re-
striction	 to	one	mode	of	 storytelling	makes	us	miss	 out	
on	 different	 ways	 of	 engagement.	 By	 using	 sound,	 we	
can	 let	 people	 experience	 the	 data	 in	 a	 different	 way.	
Indeed,	 the	most	 common	 approach	would	 be	 to	 show	
the	 data	 in	 an	 infographic	 format.	 However,	 by	 using	
sonification,	we	create	a	story	that	unfolds	over	time	and	
transform	 a	 static	 dataset	 into	 an	 aesthetic	 experience	
that	needs	time	to	be	experienced.		
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After	 having	 discussed	 the	 background	 and	 motivation	
for	the	work,	we	will	now	discuss	the	technical	aspects	of	
the	 work,	 describing	 in	 detail	 how	 we	 constructed	 the	
work.	 	

Technical	description	

	
Outros	 Registros	 is	 written	 in	 Max,	 based	 on	 the	
DataScapR	 stock	 market	 sonification	 toolbox	 (Van	
Ransbeeck,	2015a),	(Van	Ransbeeck,	2015b)	and	adapted	
to	use	the	data	for	this	installation.	The	sonification	pro-
cess	consists	of	the	following	stages:	

1. Data	preparation	
2. Data	reading	
3. Data	mapping	
4. Sound	processing	and	output	

Data	preparation	and	reading	

We	gathered	our	data	from	the	City’s	Public	Security	 In-
stitute	 of	 Rio	 de	 Janeiro,	which	 publishes	 an	 annual	 re-
port	about	security	issues	in	the	city	(see	above).	To	cre-
ate	a	broader	unbiased	view,	we	also	 included	 the	data	
from	 police	 officers	 over	 the	whole	 city	 in	 our	 sonifica-
tion.	We	 chose	 to	 take	 the	data	 from	 the	moment	 that	
Rio	 de	 Janeiro	 was	 selected	 as	 the	 Olympics	 host	 city	
(October	 2009)	 until	 the	 point	 where	 the	 data	 were	
available	(January	2016).	

	
Figure	1.	The	datareading	subpatch	allows	inspecting	the	data	visually.	

	
After	 having	 chosen	which	 data	 to	 use,	 we	 had	 to	 pre-
pare	it	for	use	with	the	DataScapR	system.	In	this	prepa-
ration,	 we	 removed	 redundant	 data,	 and	 cleaned	 up	
missing	 values.	 This	 resulted	 in	 a	 csv-file	 containing	 76	
rows	of	data	with	the	month,	the	total	number	of	deaths	
in	the	whole	region,	the	data	for	the	city	divided	 in	two	
integrated	 security	 regions	 (RISP-	 Região	 Integrado	 de	
Seguranças	 Pública)	 and	 the	 spread	between	 those	 two	

values,	 the	 data	 for	 each	 city	 zone	 separated	 (Centre,	
West,	East	and	South),	the	number	of	death	police	offic-
ers	 and	 two	 columns	 signalling	 particularly	 violent	
months	for	civilians	and	police	officers.	We	then	fed	the	
dataset	 in	 the	datareading	 patch	 of	 our	 system,	 shown	
below,	where	we	 could	 read	 the	 data	 sequentially.	 The	
system	 calculates	 the	 minimum	 and	 maximum	 in	 each	
column	 and	 displays	 this	 underneath	 the	 main	 display.	
We	 then	 read	 the	data	 sequentially,	one	 row	at	a	 time,	
updating	 every	 30	 seconds.	 When	 the	 dataset	 reaches	
the	end,	it	starts	back	over,	showing	a	never-ending	cycle	
of	violence	and	death.	

	

Data	mapping	and	sound	output	
We	 used	 the	 data	 to	 control	 musical	 parameters	 and	
mapped	 the	 values	 through	 the	 datamapping	 patch	
shown	below.		

 
Figure	2.	The	datamapping	patch	allows	choosing	the	input	data,	the	
mapping	method,	and	the	input	and	outputting	ranges.	

For	this	project,	we	chose	to	map	the	data	linearly1,	using	
the	minimum	and	maximum	of	 each	 column	 to	 contex-
tualize	the	values.	As	such,	what	could	be	a	small	move-
ment	in	absolute	values	could	be	a	far	bigger	movement	
in	 relative	 values.	 For	 example,	 if	 a	 value	 oscillates	 be-
tween	 26	 and	 30,	 in	 absolute	 values	 this	 would	 give	 a	
maximum	movement	of	4.	If	we	map	the	value	directly	to	
a	 frequency	 in	 Hz,	 the	 sound	 result	would	 be	 relatively	
static.	However,	 if	we	extrapolate	this	absolute	range	to	
a	 frequency	 range	 between	 100	 and	 400,	 the	 sounding	
result	becomes	far	more	dynamic.		

 
Figure	3.	The	contextualized	values	show	a	more	dramatic	profile	than	
the	uncontextualized	values	
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The	soundscape	is	constructed	of	several	layers,	which	
we	will	describe	hereunder.		

Oscillatorbanks	We	started	by	mapping	civilian	deaths	in	
the	 four	 city	 zones	 to	 four	 separate	oscillatorbanks.	We	
mapped	the	number	of	victims	in	the	current	month	to	a	
sinewave	 in	a	range	from	80-170,	200-290,	320-410	and	
360-430	 Hz.	 The	 choice	 for	 these	 ranges	 was	 a	 purely	
artistic	one	in	order	to	create	a	dark	ambience.	By	avoid-
ing	high	frequencies,	we	avoided	a	scintillating	effect.	At	
every	reading	of	the	dataset,	the	system	reinitializes	the	
ranges	with	a	small	random	change	so	that	the	mapping	
ranges	differ	slightly	and	offer	a	subtle	variation	at	every	
reading.	We	chose	to	use	different	ranges	for	each	zone	
of	 the	 city	 to	 create	 a	 drone	 consisting	 of	 four	 distinct	
sounds,	making	the	division	in	the	cities	clear.	To	symbol-
ize	 the	decay	of	a	memory,	we	added	 the	preceding	27	
frequencies	to	the	current	frequency,	each	one	diminish-
ing	 in	 amplitude	 the	 older	 the	 datapoint	 was.	 To	 com-
plement	the	four	drones,	we	also	mapped	the	data	of	the	
whole	 city	 to	 a	 frequency	 range	between	34	 and	 75	Hz	
(which	changes	slightly	at	every	reading	of	 the	dataset),	
combining	the	most	recent	frequency	with	its	27	preced-
ing	values	and	sent	the	sound	straight	to	the	subwoofer.	
The	 resulting	 combination	 drone,	 consisting	 of	 140	 sin-
ewaves,	 allows	 for	 frequencies	 close	 together	 to	 beat	
against	each	other	and	giving	birth	to	combination	tones.	
With	 these	 drones,	 we	 want	 to	 symbolize	 the	 chilling	
memories	people	have	of	their	death	friends	and	family.	

	
Figure	 4.	 The	 frequencies'	 amplitudes	 diminish	 the	 older	 they	 are,	
drifting	away	in	memory	like	the	ripples	in	a	puddle	of	water	when	one	
throws	a	stone	in.	

	
Midi-notes	 To	 contrast	 with	 the	 continuous	 drones	 of	
the	 oscillatorbanks,	 we	 sent	 the	 last	 frequency	 of	 the	
four	zones	through	an	 ftom	object,	which	translates	 the	
frequency	 to	 the	 closest	 MIDI-note.	 The	 resulting	 four	
notes	are	 then	 sent	out	 to	an	 instance	of	Native	 Instru-
ment’s	Absynth.	As	we	wanted	 to	 create	a	 sort	of	mini-
mal	melody,	we	 sent	 the	notes	out	with	 random	delays	

between	0	and	30	seconds.	To	create	a	dark	ambient	to	
complement	the	drone,	we	chose	the	Dark	Cymbals	pre-
set,	 a	 bell-like	 sound.	 Furthermore,	 we	 also	 used	 the	
number	 of	 death	 police	 officers	 in	 the	 whole	 city	 and	
mapped	that	to	one	pitch	between	MIDI	note	30	and	41	
(which	 changed	with	 each	 iteration	 of	 the	 dataset)	 and	
sent	it	with	a	random	delay	between	0	and	30	seconds	to	
the	Absynth	Very	Unfriendly	preset.	This	sound	is	slightly	
different	 from	 the	Dark	 Cymbals	 preset	 yet	 sufficiently	
distinct	to	symbolize	the	difference	between	civilians	and	
police	officers.	To	further	accentuate	the	difference	with	
the	 civilian	deaths,	we	did	not	use	an	oscillatorbank	 for	
the	police	officer	deaths.	This	difference	is	also	present	in	
the	 data	 themselves:	whereas	 the	 average	 of	 police	 of-
ficer	casualties	at	any	given	month	is	1	officer,	the	aver-
age	of	civilian	deaths	is	26.		

Newspaper	 headlines	A	 third	 layer	was	 the	 inclusion	of	
newspaper	headlines:	In	a	month	with	a	high	number	of	
civilian	deaths	in	a	given	month,	a	soundfile	played	for	30	
seconds	which	played	Rafucko	reading	headlines	of	dead	
civilians	such	as	“BOPE	reacts	to	attack	and	kills	bandit	in	
the	north	 zone	of	Rio”.	We	sent	 the	 sound	 through	Ab-
synth’s	 R3son8	 effect,	 which	 masked	 the	 words	 but	 at	
the	 same	 time	 added	 an	 eerie	 shimmer	 to	 the	 sound,	
contrasting	with	the	low	drones	from	the	oscillatorbanks,	
and	the	dark	sound	of	the	bells.	In	contrast,	in	the	binau-
ral	 version,	 we	 replaced	 the	 headlines	 about	 civilian	
deaths	 with	 headlines	 about	 police	 officer	 deaths	 and	
used	the	Native	Instruments	Reaktor	Flatblaster	Phonem	
Blaster	 effect	 to	 simulate	a	 low-fi	 radio	 sound.	By	using	
different	headlines,	we	wanted	to	contrast	 the	different	
perspectives:	 civilians	will	 be	 focused	 on	 civilian	 casual-
ties	while	police	officers,	 isolated	 in	the	caveirão,	or	the	
higher	class,	distanced	from	the	poverty	points,	will	focus	
their	attention	on	the	death	of	their	protection	force.	

	
By	using	these	three	layers	—	continuous	drones,	a	mel-
ody	and	spoken	word	—	we	created	a	trinity	of	elements,	
each	 linked	 to	 each	 other	 by	 contrast	 and	 similarity	 as	
shown	in	the	figure	below.	

	
Figure	 5.	 The	 three	 constituents	 of	 the	 soundscape	 contrast	 and	
complement	eachother.		
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Spatialisation	

An	 important	 aspect	of	our	 installation	 is	 the	 spatialisa-
tion	 of	 the	 different	 sound	 sources.	 We	 designed	 our	
work	 as	 an	 8.1	 installation	 (8	 speakers	 positioned	 in	 a	
circle	 and	 a	 subwoofer	 at	 the	 side)	 and	 used	 the	 HOA	
library	 (Sèdes,	 Bonardi,	 Colafrancesco,	 Guillot,	 &	 Paris,	
2013)	to	handle	the	spatialisation.	We	divided	the	circle	
in	4	equal	parts	and	let	the	sound	of	each	part	(the	oscil-
latorbank	and	the	MIDI	notes)	correspond	to	the	data	of	
one	of	the	city	zones.	We	then	let	the	4	main	oscillator-
banks	and	notes	move	at	a	very	slow	speed	(one	full	cir-
cle	 would	 take	 27	 minutes	 9.6	 seconds2)	 in	 a	 counter-
clockwise	 motion	 for	 the	 civilian	 deaths,	 whereas	 the	
sounds	 for	 the	 police	 officer	 deaths	 moved	 clockwise.	
The	oscillatorbank	for	the	subwoofer	was	centred	in	the	
circle.	 Furthermore,	when	 the	 number	 of	 deaths	would	
be	higher,	the	sound	would	move	closer	to	the	centre	of	
the	 circle,	 making	 it	 heard	 over	 the	 whole	 speaker	 rig,	
thereby	 symbolizing	 the	 bigger	 impact	 of	 the	 casualties	
on	the	population.	The	civilian	news	headlines	were	sent	
to	two	channels	opposed	to	eachother,	just	as	the	police	
casualties,	 which	 were	 perpendicularly	 placed	 on	 the	
civilian	headlines.	Finally,	 the	news	headlines	made	 two	
circles	(each	taking	16200	milliseconds3)	to	symbolize	the	
speed	of	news	but	at	the	same	time	the	ephemerality	of	
it.		

By	 letting	 the	 data	 control	 not	 only	 notes	 but	 also	 the	
spatial	 features	 of	 the	 work,	 we	 let	 space	 become	 an	
additional	medium	in	conveying	the	information.	

	
Figure	 6.	 The	 sounds	 move	 in	 different	 directions	 and	 at	 different	
speeds	

Binaural	rendering	

To	make	our	 installation	accessible	to	people	with	hear-
ing	 deficiencies,	 we	 devised	 a	 binaural	 rendering	 and	

used	tactile	feedback	to	augment	the	experience.	For	the	
tactile	 feedback,	we	used	 the	 Subpac	backpack	 (Khwaja	
&	 Kilpatrick,	 2013),	 which	 translates	 low	 frequencies	 in	
vibrations,	 thus	making	 it	 possible	 for	 hearing-impaired	
people	to	experience	the	installation.	While	experiment-
ing	with	 the	 Subpac,	we	 realised	 that	 it	would	 not	 only	
benefit	hearing-impaired	people	but	could	also	augment	
the	experience	for	people	without	hearing	 impairments.	
As	such,	we	added	the	audio	through	headphones.	How-
ever,	 to	 contrast	 with	 the	 sound	 through	 the	 speakers,	
we	 let	 the	sounds	move	 in	 reversed	directions	 from	the	
speaker	output.	Furthermore,	to	symbolize	the	enclosed	
caveirão	 space,	 we	 replaced	 the	 news	 headlines	 about	
civilian	 deaths	 with	 news	 headlines	 of	 police	 officer	
deaths.	Our	original	plan	was	to	mount	the	backpack	and	
headphones	 underneath	 the	 caveirão	 sculpture	 so	 to	
symbolize	 that	 when	 one	 listens	 through	 the	 head-
phones,	he	or	she	is	inside	the	caveirão	and	experiences	
the	 violence	 from	 the	 perspective	 of	 a	 police	 officer.	
However,	technical	challenges	made	us	move	the	binau-
ral	representation	to	the	side	of	the	installation,	which	in	
the	end	worked	out	better,	as	people	could	sit	down.	

	
In	the	table	on	the	next	page,	we	gathered	all	mappings	
and	show	how	the	data	are	used	in	the	work.		

Scenography	

Our	work	is	in	the	first	place	a	sound	installation	but	
we	wanted	to	make	the	threat	of	police	violence	vis-
ible	as	well.	We	therefore	used	the	top	dome	part	of	the	
caveirão.	By	 suspending	 it	 in	 the	middle	of	 the	 circle,	 it	
dominates	the	room,	and	weighs	down	on	the	public.	As	
the	dome	was	a	hollow	structure,	it	had	the	effect	of	an	
acoustic	 reflector,	with	many	visitors	noticing	 the	physi-
cal	vibrations.	

	
We	 incorporated	 the	 colours	 of	 the	 BOPE	 logo	 (black,	
white,	 yellow,	 and	 red)	 in	 the	 artwork	 in	 a	 subtle	 way.	
We	used	KRK	RP5	speakers,	which	are	black	and	have	a	
yellow	 speakercone.	 We	 pointed	 a	 white	 spotlight	 on	
each	speaker,	making	it	look	like	the	speakers	were	float-
ing	in	the	air.	Finally,	we	put	a	red	strobelight	on	the	top	
of	the	caveirão	dome.	As	the	caveirão	is	suspended	quite	
high,	 the	public	 cannot	 see	 the	 source	of	 the	 light,	only	
its	presence,	thereby	symbolizing	a	threat	that	 is	always	
present	yet	not	to	be	seen.	
	
Debate	
The	 installation	was	accompanied	by	a	debate	moderat-
ed	 by	 Rafucko	 (who	 is	 a	 well-known	 activist	 in	 Rio	 de	
Janeiro	and	frequently	satirizes	Brazilian	politics	with	his	
online	 videos)	 and	 counted	 on	 three	 panel	 members	
each	 from	 a	 different	 layer	 of	 society.	 Silvia	 Ramos	 is	 a	
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researcher	 on	 the	 field	 of	 public	 security	 and	 brought	
many	 statistics	 and	 data	 on	 police	 violence	 in	 Rio	 over	
the	 last	 years.	 Wagner	 Novais,	 a	 young	 filmmaker	 and	
media	 activist,	 born	 and	 raised	 at	 the	 favela	 Cidade	 de	
Deus	 (City	 of	 God),	 shared	 the	 perspective	 of	 someone	
who	is	in	the	front	line	of	the	problem	of	violence	in	Rio	
de	Janeiro.	Leo	Bertolossi,	an	art	researcher,	spoke	about	
the	marginal	art	in	Brazil	and	representations	of	violence	
in	contemporary	art.	

We	had	 invited	 a	 fourth	panel	member	 from	 the	police	
force	 who	 unfortunately	 cancelled	 his	 participation	 at	
the	last	minute.	

The	debate	was	useful	in	providing	context	to	the	public	
as	well	as	letting	people	interact	with	the	debaters,	gen-
erating	an	interesting	discussion.	

Data	 Mapping	 Sound	output	 Output	num-
ber	

Direction	of	
sound	

Number	of	civil-
ian	deaths/	zone	
in	one	month	

Value	between	80-170,	200-
290,	320-410	and	360-430	Hz	

Oscillatorbanks	combining	
84	sinewaves	in	total	with	
different	amplitudes	

1-4	 counterclockwise	

Number	of	civil-
ian	deaths/	zone	
in	one	month	

Value	derived	from	the	fre-
quency-to-MIDI	conversion	
from	the	oscillatorbanks	

NI	Absynth	Dark	Cymbals	
preset	

1-4	 counterclockwise	

Number	of	po-
lice	officer	
deaths/	zone	in	
one	month	

Value	between	30	and	41	 NI	Absynth	Very	Unfriendly	
preset	

8-9	 clockwise	

High	number	of	
civilian	deaths	

Fades	in	soundfile	playing	news	
headlines	about	civilian	deaths.	
Fades	out	after	30	seconds	

Soundfile	sent	through	NI	
Absynth	R3son8	reverb	
effect	

6-7	 clockwise	

High	number	of	
police	officer	
deaths	

Fades	in	soundfile	playing	news	
headlines	about	police	officer	
deaths.		Fades	out	after	30	se-
conds	
	

Soundfile	sent	through	NI	
Absynth	Very	Unfriendly	+	
reverb	effect	

6b-7b	(only	
in	the	binau-
ral	version)	

counterclockwise	

Table	1.	The	table	shows	how	the	data	are	used	in	the	work

	

Evaluation	and	future	work	

Although	 Outros	 Registros	 was	 shown	 only	 one	 night,	
visitors	felt	compelled	by	the	work	and	lauded	the	differ-
ent	 way	 in	 which	 the	 problem	 of	 police	 violence	 was	
brought	 to	 their	 attention.	 Many	 people	 expressed	 a	
feeling	of	unease,	as	we	 intended.	We	did	not	want	the	
listener	to	feel	comfortable	but	be	intrigued	by	the	com-
bination	of	low	drone	sounds,	bells	and	eerie	sounds.	We	
believe	that	the	work	had	an	impact	on	the	audience	and	
the	debate	offered	a	good	contextualization	to	the	work.	

	
We	will	show	the	installation	again	in	November	2016,	in	
Rio	 de	 Janeiro,	 during	 a	 seminar	 on	 public	 security.	We	

also	 hope	 to	 show	 it	 for	 a	 longer	 period	 of	 time	 to	 be	
able	 to	 assess	 audience	 impact	 on	 a	 more	 structured	
level.	 Furthermore,	we	 believe	 that	 this	 installation	 can	
be	used	to	address	issues	in	other	conflict	places	as	well	
such	as	Northern	Ireland	and	as	such	we	will	look	how	to	
adapt	it	to	a	specific	context.	On	a	more	general	perspec-
tive,	 the	 use	 of	 sonification	 to	 address	 issues	 of	 public	
interest	 can	 be	 an	 interesting	way	 to	 create	 awareness	
and	engagement.		
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1
Other	 mapping	 types	 are	 available	 in	 the	 standard	 version	 of	

DataScapR	and	are	described	in	{VanRansbeeck:2015vf}.	
2 We	calculated	the	revolution	speed	as	follows:	MC	:	Maximum	of	
monthly	civilian	deaths	=	62	
mC	:	Minimum	of	monthly	civilian	deaths=	9	
MP	Maximum	of	monthly	police	officer	deaths	=	4	
mP	Maximum	of	monthly	police	officer	deaths	=	0	
m	=	(MC-mC)/(MP-mP)=13.25	
We	interpreted	the	value	m	as	an	angular	velocity	(degrees/minute),	
which	meant	that	one	revolution	of	the	circle	would	27.16	min,	or	27	
minutes	and	9.6	seconds	

																																																																																			

	
3
	Just	as	with	the	very	slow	speed	of	the	oscillatorbanks,	we	used	the	
data	to	calculate	the	speed.	If	we	consider	A	to	be	the	necessary	time	
to	do	a	whole	turn	calculated	as	2pi/360	times	de	ratio	between	the	
maximum	month	value	of	civilian	deaths	at	the	capital	and	the	maxi-
mum	month	value	of	policy	deaths,	which	gives	us	0.27	minutes	or	16.2	
seconds.	

	


