
CoĲtrolliĲČ IoT devices with our braiĲ, eyes, aĲd ċacial 
ıuscles. 

Project DescriptioĲ 

This pŘoject eĲvisioĲs a ċutuŘe wheŘe all sıaŘt devices iĲ ouŘ hoıes aĲd ofices aŘe 
coĲtŘolled via thouČhts, eƅe ıoveıeĲts, aĲd ċacial eƄpŘessioĲs. It aiıs to take a step 
towaŘd ıakiĲČ this visioĲ a Řealitƅ. ThouČh this souĲds like scieĲce ictioĲ, the 
ıotivatioĲ behiĲd ıakiĲČ it a Řealitƅ is to pŘovide ČŘeateŘ access to techĲoloČƅ ċoŘ 
disabled people. OċteĲ, techĲoloČƅ assuıes that ƅou have ċull use oċ ƅouŘ liıbs oŘ 
assuıes that ƅou aŘe coıċoŘtable staĲdiĲČ up aĲd walkiĲČ to the device, but this isĲ’t 
the case ċoŘ ıaĲƅ people. FoŘ eƄaıple, the Ur disabilitƅ chaŘitƅ Scope estiıates that 
oĲe iĲ eveŘƅ ͓͏͏ childŘeĲ will be boŘĲ with ceŘebŘal palsƅ1, which caĲ ıake ıobilitƅ 
dificult.  

The speciic pŘobleı I will addŘess is that oċ coĲtŘolliĲČ the plaƅback oċ ıusic via ouŘ 
bŘaiĲ, eƅes aĲd ċacial ıuscles. CoĲtŘolliĲČ the plaƅback oċ ıusic with a coıputeŘ oŘ 
Bluetooth headset ŘeŗuiŘes the use oċ ƅouŘ haĲds aĲd aŘıs, aĲd thouČh soıe sıaŘt 
speakeŘs like the AıazoĲ Echo allow ƅou to coĲtŘol plaƅback with vocal coııaĲds, I 
have ċouĲd iĲ ıƅ owĲ eƄpeŘieĲce that this is dificult to do wheĲ ıusic is plaƅiĲČ at loud 
voluıes. AdditioĲallƅ, soıe disabilities such as ceŘebŘal palsƅ caĲ ıake speech 
dificult oŘ eveĲ iıpossible to uĲdeŘstaĲd. Thus, ıƅ solutioĲ to this pŘobleı will allow 
useŘs to skip to the pŘevious oŘ ĲeƄt tŘack oĲ a plaƅlist bƅ detectiĲČ whetheŘ theƅ have 
looked leċt oŘ ŘiČht. It will allow useŘs to pause aĲd Řesuıe plaƅback bƅ cleĲchiĲČ theiŘ 
jaw. AdditioĲallƅ, it will detect the useŘ’s cuŘŘeĲt ıeĲtal state, whetheŘ theƅ aŘe ċeeliĲČ 
ċŘustŘated oŘ ŘelaƄed, ċeeliĲČ positive oŘ ĲeČative, oŘ whetheŘ theƅ aŘe ċeeliĲČ dŘowsƅ oŘ 
aleŘt, aĲd will plaƅ a soĲČ which ıatches this ıood. This will be achieved usiĲČ a 
device called the ANT NeuŘo EEGO-SpoŘt, a cap woŘĲ bƅ the useŘ. UsiĲČ EEG 
ϼElectŘoeĲcephaloČŘaıϽ aĲd otheŘ bioseĲsoŘs, it caĲ detect wheĲ the weaŘeŘ ıoves 
theiŘ eƅes ċŘoı side to side, cleĲches theiŘ jaw, aĲd eƄpeŘieĲces bŘaiĲwave patteŘĲs 
associated with difeŘeĲt eıotioĲs. The data that the EEGO-SpoŘt detects will be 
stŘeaıed to a coıputeŘ which will aĲalƅse the siČĲals, calculate what the useŘ is tŘƅiĲČ 
to do, aĲd will act accoŘdiĲČlƅ, plaƅiĲČ ıusic thŘouČh a coĲĲected speakeŘ.  

This pŘobleı pŘeseĲts a suficieĲt challeĲČe ċoŘ the ıodule. I have Ĳot woŘked with aĲ 
EEG device like the EEGO-SpoŘt beċoŘe, aĲd I also have Ĳot Řeceived ċoŘıal educatioĲ 
oĲ how bŘaiĲ waves such as alpha, beta aĲd theta waves woŘk. LeaŘĲiĲČ about this 
topic is a siČĲiicaĲt uĲdeŘtakiĲČ. AdditioĲallƅ, thouČh I have woŘked with IoT devices 
beċoŘe, aĲd have seĲt data wiŘelesslƅ ċŘoı a peŘipheŘal to a coıputeŘ via Bluetooth, I 
pŘedict that this will be challeĲČiĲČ ċoŘ ıe. 

 

 
1 httpsϡ//www.scope.oŘČ.uk/advice-aĲd-suppoŘt/ceŘebŘal-palsƅ-iĲtŘoductioĲ 



Aiıs aĲd objectives 

IĲ esseĲce, the aiı oċ this pŘoject is to desiČĲ a sƅsteı which will allow the useŘ to 
coĲtŘol the plaƅback oċ ıusic usiĲČ theiŘ eƅe ıoveıeĲts, ċacial eƄpŘessioĲs, aĲd bŘaiĲ 
waves. The useŘ will be able to skip to the pŘevious tŘack bƅ lookiĲČ leċt, skip to the ĲeƄt 
tŘack bƅ lookiĲČ ŘiČht, theƅ will be able to pause aĲd Řesuıe plaƅback bƅ cleĲchiĲČ theiŘ 
jaw, aĲd depeĲdiĲČ oĲ theiŘ ıeĲtal state, difeŘeĲt soĲČs will plaƅ which ıatches the 
useŘ’s ıood. This will be achieved thŘouČh the EEGO-SpoŘt, which will be able to detect 
these chaĲČes iĲ bŘaiĲ waves usiĲČ EEG seĲsoŘs aĲd bƅ detectiĲČ otheŘ phƅsioloČical 
data. 

TheŘe aŘe thŘee tasks iĲvolved iĲ this pŘojectϡ 

͐. Set up the bioseĲsiĲČ sƅsteı to captuŘe bŘaiĲ, eƅe aĲd ıuscle biosiČĲals, 
͑. DesiČĲ a sceĲaŘio to autoıaticallƅ coĲtŘol the IoT ЊsıaŘt speakeŘЋ, 
͒. IıpleıeĲt aĲ alČoŘithı to pŘocess the biosiČĲals aĲd coĲtŘol the devices 

ċollowiĲČ the desiČĲed sceĲaŘio.  

The ČŘeatest Řisk to the pŘoject, paŘticulaŘlƅ with tasks oĲe aĲd thŘee, is that the EEGO-
SpoŘt bŘeaks. The lateŘ iĲ the pŘoject this happeĲs, the ČŘeateŘ the iıpact this would 
have oĲ developıeĲt. The xhƅsical SeĲsiĲČ Lab iĲ the Abacws buildiĲČ has otheŘ 
bioseĲsiĲČ techĲoloČies such as OpeĲBCI CƅtoĲ aĲd GaĲČlioĲ platċoŘıs iċ the woŘst 
should happeĲ, howeveŘ it is uĲlikelƅ that theƅ would woŘk iĲ the saıe waƅ the EEGO-
SpoŘt would, aĲd thus bŘeakaČe ŘeıaiĲs a laŘČe Řisk. 

I do Ĳot ċoŘesee aĲƅ siČĲiicaĲt Řisks associated with the secoĲd task. I aı able to 
pŘovide speakeŘs aĲd coıputeŘs, iĲcludiĲČ ıicŘocoıputeŘs such as a RaspbeŘŘƅ xi, to 
the pŘoject.  

 

Feasibility 

I will be seekiĲČ ethical appŘoval to test the sƅsteı oĲ people otheŘ thaĲ ıƅselċ. This is 
so that I caĲ be assuŘed that the sƅsteı woŘks. The EEGO-SpoŘt cap is alıost eĲtiŘelƅ 
saċeϢ howeveŘ, it has beeĲ ŘepoŘted that oĲ ŘaŘe occasioĲs that iċ a peŘsoĲ has epilepsƅ, 
theƅ could sufeŘ a seizuŘe whilst aĲ EEG test is caŘŘied out. This could afect ıƅ 
chaĲces oċ ŘeceiviĲČ ethical appŘoval, aĲd so while it would be helpċul to test the 
sƅsteı oĲ otheŘ people, it is Ĳot ĲecessaŘƅ. I have beeĲ assuŘed bƅ ıƅ pŘoject 
supeŘvisoŘ that as loĲČ as I peŘċoŘı testiĲČ oĲ oĲlƅ ıƅselċ aĲd otheŘ people doiĲČ 
siıilaŘ pŘojects to ıe woŘkiĲČ uĲdeŘ the saıe supeŘvisoŘ, I would Ĳot Ĳeed ethical 
appŘoval. 

AdditioĲallƅ, I will Ĳeed to caŘeċullƅ coĲsideŘ copƅŘiČht laws wheĲ selectiĲČ ıusic ċoŘ 
the pŘoject. It is possible that I could use sıall poŘtioĲs oċ copƅŘiČhted ıusic ŘatheŘ 
thaĲ a whole tŘack, howeveŘ it would be ıoŘe siıple to atteıpt to use ıusic that is iĲ 
the public doıaiĲ. AŘchives such as the ЊOpeĲ Music AŘchiveЋ pŘovide a collectioĲ oċ 
soĲČs iĲ the public doıaiĲ. AlteŘĲativelƅ, I could iĲd ЊŘoƅaltƅ ċŘeeЋ ıusic, thouČh this 
ıaƅ Ĳot be ċeasible iċ the iĲitial liceĲsiĲČ ċee is too ČŘeat.  

 



Work PlaĲ 

Week ͐ and ͑: 

Tasksϡ 

- IĲitial plaĲ pŘepaŘatioĲ ϼthis docuıeĲtϽ 

- FiŘst ıeetiĲČ with supeŘvisoŘ 

- BackČŘouĲd ŘeadiĲČ iĲto how EEG aĲd otheŘ bioseĲsoŘs woŘk 

- BackČŘouĲd ŘeadiĲČ iĲto bŘaiĲ waves aĲd what each kiĲd oċ wave iĲdicates 

- BackČŘouĲd ŘeadiĲČ iĲto the EEGO-SpoŘt aĲd how it iĲteŘċaces with otheŘ 
devices, how it coııuĲicates. ReadiĲČ iĲto how the coıputeŘ attached to the 
speakeŘ will Řeceive data aĲd iĲ what ċoŘıat. 

- BackČŘouĲd ŘeadiĲČ iĲto plaƅback oċ tŘacks, decidiĲČ how eƄactlƅ this will be 
achieved. Decide iċ a GUI is ĲecessaŘƅ? Iċ Ĳot, caĲ this be achieved with xƅthoĲ? 

BackČŘouĲd ŘeadiĲČ will coııeĲce duŘiĲČ this peŘiod but will likelƅ coĲtiĲue 
thŘouČhout the pŘoject. 

DeliveŘablesϡ 

- IĲitial plaĲ docuıeĲt 

Week ͒: 

Tasksϡ 

- Meet with Loic LoŘeĲte LeıoiĲe, who has voluĲteeŘed to help iĲtŘoduce ıe to 
the EEGO-SpoŘt. 

- OĲce I have beeĲ ċaıiliaŘised with the techĲoloČƅ, staŘt to captuŘe data with the 
cap  

Week ͓ and ͔: 

Tasksϡ 

- StaŘt woŘkiĲČ oĲ the ıusic plaƅback alČoŘithı, at this staČe plaƅback should be 
coĲtŘolled via the teŘıiĲal ŘatheŘ thaĲ bƅ the EEGO-SpoŘt 

- CaptuŘe data ċŘoı ıƅselċ usiĲČ the cap, ĲotiĲČ wheĲ I aı ċeeliĲČ 
ċŘustŘated/lookiĲČ iĲ a speciic diŘectioĲ ϼstŘessċul/ ŘelaƄed ıoods caĲ be 
tŘiČČeŘed usiĲČ stiıulus like atteıptiĲČ to coıplete dificult puzzles aĲd 
ıeditatiĲČ. FatiČue caĲ be tŘiČČeŘed bƅ ČettiĲČ pooŘ sleepϽ 

- SeĲd data ċŘoı the cap to the coıputeŘ, Řeadƅ ċoŘ aĲalƅsis 

Week ͕: 

Tasksϡ 

- FiĲish captuŘiĲČ data ċŘoı the cap 

- Note wheĲ captuŘed biosiČĲals coŘŘelate with eƅe ıoveıeĲts/ ċacial 
eƄpŘessioĲs/ ıeĲtal states 

MilestoĲesϡ 

- Data captuŘiĲČ ċŘoı ıƅselċ should have Ĳow beeĲ coıpleted. 



Week ͖ and ͗: 

Tasksϡ 

- EĲsuŘe that oĲce data is seĲt ċŘoı the cap to the coıputeŘ, it is able to 
difeŘeĲtiate betweeĲ iĲputs, eČ. It caĲ tell wheĲ the useŘ is lookiĲČ leċt ŘatheŘ 
thaĲ ŘiČht 

MilestoĲesϡ 

- The coıputeŘ should Ĳow kĲow wheĲ the useŘ is lookiĲČ iĲ speciic diŘectioĲs, 
aĲd should uĲdeŘstaĲd the bŘaiĲ waves the useŘ is ċeeliĲČ 

Week ͘ and ͐͏: 

Tasksϡ 

- IĲput ċŘoı the cap should Ĳow coĲtŘol the ıusic plaƅback alČoŘithı 

Week ͐͐ and ͐͑: 

Tasksϡ 

- FiĲish wŘitiĲČ the iĲal ŘepoŘt. ϼNote the iĲal ŘepoŘt will be woŘked oĲ thŘouČhout 
the seıesteŘ, but the last two weeks will be ċocused oĲ iĲishiĲČ aĲd ŘeiĲiĲČ itϽ 

DeliveŘablesϡ 

- FiĲal ŘepoŘt 

 

ReċereĲces 

͐. httpsϡ//www.scope.oŘČ.uk/advice-aĲd-suppoŘt/ceŘebŘal-palsƅ-iĲtŘoductioĲ 
Scope’s CeŘebŘal xalsƅ iĲċoŘıatioĲ paČe. 

https://www.scope.org.uk/advice-and-support/cerebral-palsy-introduction

