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Welcome from the Head of Department

Celebrating Collaboration

| would like to take this opportunity to thank
our clients and our IXN teaching coordinators.
We are particularly grateful for our IXN advocate

The student project work you will see in today’s .LVH /A\ANOLZ H[ 4PJYVZVM[ OV OLSWLK [\

ZOVAJHZL YLALJ[Z OV~ JVTW\[LY ZMAWIK [OL WYVQLJ[ "P[O +Y +LHU 4VOHTI

touch every element of our daily lives. Studying and Dr Graham Roberts back in 2011. We also

Computer Science has developed not only [OHURZ 3LL :[V[[ HSZV H[ 4PJYVZVM[ HU

their analytical thinking, but their ability to Fu, who provide vital support. Together with

collaborate, and work together to tackle the our Technical Support Group, Professional

most challenging of problems with creativity. :LY]PJLZ [LHTZ -PUHUJL 4HUHNLYZ HUK
*VTT\UPJH[PVUZ HUK ,]JLU[Z 4HUHNLY [O

As a department, we are proud of our all worked tirelessly to support students on their

strong focus on solving real-world problems. projects, and have pioneered innumerable new

Introducing our students to clients as early opportunities for them.

as possible is a core principle of our teaching

agenda. This not only raises motivation — it also I would also, of course, like to thank the students

accelerates learning and makes theoretical themselves. They have shown a great capacity

concepts applicable. Our students’ project work for innovation, resilience and collaboration this

is the product of a successful combination of year — please take every opportunity you can to

client-facing work and the world-class teaching ask them questions about their experience and

VM VY KLKPJH[LK HIJHKLTPJ Z[H Htake advantage of their new thirst for knowledge
and understanding!

Student projects are facilitated by the

Department’s unique Industry Exchange Network With best wishes,

(IXN), which partners students with clients to Professor John Shawe-Taylor

work on projects both internally within UCL

and externally, with local businesses, charities

and healthcare providers. This academic

year has provided a number of exciting new

developments for the IXN, which is now

matching more students to a more diverse

range of projects than ever before.




Healthcare Projects

Consulting for Public Wellbeing

Our healthcare projects unite students with clients, hospitals and charities through a shared interest in
the potential of digital technologies to improve health and wellbeing. Our clients are experts in health
and medicine, the human sciences and legal and policy matters, and our students bring to the table
expertise in data and computational sciences to address complex research problems of practical
relevance to the future health of people and populations.

The healthcare industry is in need of computer scientists with special skills in research and software

LUNPULLYPUN :[\KLU[ WYVQLJ[Z YHUNL O\NLS® ~P[O MVJ\ZLZ VU HZZPZ[P]L [LJ(
tracking apps and even future NHS software systems. The knowledge they gain in core fundamentals,

however, will open doors to careers across the entire span of computer science disciplines.
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Student Abstracts

Authors: (TLSPH :[H]LSL® 6»+\H" -YHa (OTHK
9\ZZLSS *VVR" HTLSPH V»K\H™ "\JS HJ \F
HOTHK "\JS HJ \R Y\ZZLSS JVVR '\JS H.
Year Group: *647.*

Authors: Olivia Phillips, Federico Ziviani, Client: 4HZ 7VY ;0*

*HTLYVU 4VY™" VSP]PH WOPSSPW ZTechhd&®idsJ )RV [Z[YHW 7/7 4°:83

MLKLYPJV aP]PHUP "\JS HJ \R

JHTLYVU TVY"™ "\JS HJ \R ! ;O0PZ .(4,05 ~"LIZP[L "PSS HJ[ HZ O\
Year Group: *647.* for gender equality initiatives, where they can
Client: (ZZVJPH[PVU VM 4LKPJHS 9L Zredisted Beir campaigns and display them on
Charities an interactive map. It brings together gender

Technologies! )VV[Z[YHW 7/7 4°:83 equality campaigns to share information through
a cross-platform strategy for sharing experiences
: The web application allows charities and thoughts among women around the world.
to sort and review funding applications for the
(ZZVIPH[PVU VM 4LKPJHS 9LZLHYJO *OHYP[PLZ
(49* ;0L YL]PLALYZ HUK JVTTP[[LL, TLTILYZ
can also use the application to access and
review all the submitted applications.

Authors: David Rudolf, Edward Gerrard,
AH LK (S»5LOH"HU" KH]PK Y\KVSM '\JS
HJ \R LKA"HYK NLYYHYK "\JS HJ \R aH L
HSULOH HU "\JS HJ \R
Authors: Jan Wadolowski, Joseph Courtley, Year Group: *647.*
"HT\LS )YHKZOH”" QHU A"HKYV SV”"ZRHent:'Sdt®n community farm
HJ \R QVZLWO JV\Y[SL" '\JS HJ \Rclndidgiéss OVUPJ :8SP[L 4°:83
IYHKZOH”A "\JS HJ \R
Year Group: *647.* : This app provides Sutton Community
Client: PAARS Farm with a platform that allows volunteers to
Technologies! +QHUNYV Q8\LY ™ :83P][L register their details, login and logout for the
purposes of working at the farm. It provides
: PAARS (Parent Abuse and the admin team with easy means of access to
Reconciliation Service) is a small charity based volunteer data and its graphical and tabular
PU ,UALSK [OH[ VHLYZ H JHYPL[  WualitatdrR JIhZ apy incorporates local and
WHYLU[Z HUK JHYLYZ [OH[ Z\HLY kehaddaabases fd stérivg the information,
children. This project was to redesign their these are linked to the registration Google
website to make it look more professional and Forms on the farmers website.
easier to use. The new website is to contain
most of the content as their old website, with the
additional features of events and articles pages.
(U HKTPUPZ[YH[VY WVY[HS PZ HKKLK MVY Z[HH [V
straightforwardly customise the content.



Authors: Philip Spencer, Dimitrios Selalmazidis,
Authors: -PSPWWVZ AVMHRPZ 4HYR Y HAJRUWE@ELZZHUKYV" WOPSPW ZWLUJLY
HTT® 3PT" ASPWWVZ aVMHRPZ  "\JBSHHJ\RR TKHYTRP[YPVZ ZLSHSTHaPKPZ '\JS
IHJROV\ZL '\JS HJ \R ROHP SPT HYWBRHI\IRV K»HSLZZHUKYV "\JS HJ \R

Year Group: *647.* Year Group: *647.*

Client: Ovarian Cancer Action Client: Peace Child International

Technologies: lonic 3, Angular 4, Typescript, Technologies! OVUPJ :83P][L

/;43 :*:: *VYKV]H 4°:83 :83P][L

4PJYVZVM[ (a\YL . Ishango is a mobile phone based

app, which is designed to help poorly educated

: Ovarian cancer is a deadly disease West African women better understand the

with a very low survival rate. Recent research businesses that they run. The users of this

suggests that exercise contributes to cancer app, who can neither read nor write, make a

survival and recording exercise through an app living from operating small business activities in

OHZ ZOVAU [V IL ILULAJPHS 6\Y H\aVIoPafiohOih Wedt Africa but have a limited
L_LYJPZL HWW KL]LSVWLK ZWLJP Adderstanding\bihow tel danage that business

cancer patients. The front-end is built using the HUK PU WHY[PJ\SHY JHZO Av~ KLI[ JVU[YVS
OVUPJ /;43 :*:: WLZJYPW][ HUdtodkedhtrBIHYiis app enable the users to
4 frameworks, along with Cordova Plugins. monitor cash, keep track of stock, and debts.

The back-end is implemented using lonic’s

VAU :83P[L Z[VYHNL TVK\SL HSVUNZPKL H 4°:83
KH[HIHZL ~OPJO PZ OVZ[LK VU H 4PJYVZVM][
Azure server for remote storage.

Authors: Tarig Jamal, Felix Ingham, Chengjia
/IVUN" [HYPX QHTHS "\JS HJ \R MLSP_ PUNOH
\JS HJ \R 1LZZPJH OVUN '\JS HJ \R
Authors: Tomasz Czernuszenko, Sean Lee, Year Group: *647 7
5H\T (U[LZRP" aJHI[Ja'\JS HJ \R ZClidnii: Géat Ormond Street Hospital
\JS HJ \R UH\T HU[LZRP '"\JS HJ \Rchnologies! 9 2?43 /;43 *::
Year Group: *647 7
Client: 4PJYVZVM[ KPZHIPSP[ YPNO[Z\Ra¥:NTNe application is designed to help
Technologies! 5VKL QZ 9LHJ[ 4VUNYV +Xklinicians and researchers working at GOSH
who might have little-to-no prior programming

: bResilient aims to provide a means for knowledge to learn the statistical and analytical
disabled people to create a bank of knowledge language R. The app is developed in R and
on how to tackle challenges they face in their Shiny as an interactive quiz format which guides
everyday life. This will be achieved by creating an the clinicians progressively through a learning
online platform allowing to exchange information session to adopt programming skills that they
on how to deal with everyday challenges like could use later on for clinical data analyses
work, relationships and getting around the city. using R language implemented in GOSH
To meet all these requirements, we are extending Digital Research Environment.

an open sourced forum in Node.js and React
gives to customise if for use of disabled people
by making it appealing, intuitive, and accessible.



Authors: Alexandros Frangos, Klajdi Lamce,

I1PHOHV >HUN" HSL_HUKYVZ MYHUNVZ
‘'\JS HJ \R QPHOHV "HUN '\JS

RSHQKP SHTJL
ac.uk

Year Group: *647 7
Client: Great Ormond Street Hospital
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healthcare industry by reducing the time that
doctors must spend in analysis and increase the
time they are able to spend on treatment or the
number of patients they are able to treat.

"\JS HJ \R

thors: Charalampos Anastasiou,
Technologies! 9\1° 6U 9HPSZ 7VZ[NYL:43 P ou

: DRIVE is the new Great Ormond Street
Hospital Digital Research and Innovations unit.
The aim of this project is to develop a prototype
of an interactive website (and a KIOSK website)
for DRIVE, on which content can be regularly
updated in addition to presentation of live data
feeds from the hospital regarding activity and
operational use.

There is currently a UCL kiosk app for the
Engineering Faculty fto easily share and push
content, so we are developing a new fork in the
existing code to implement this in the Hospital.

9HO\S 2\Y\]PSSH )PUNXPUN :OP" JOHYHSES
‘'\JS HJ \R YHO\S R\Y\]PSSH
"\JS HJ \R

HUHZ[HZPV\
HJ \R IPUNXPUN ZOP
Year Group: *647 7
Client: NHS Digital

Technologies! 1H]H:JYPW][ 4°:83 7/7
and LUIS.

: We have produced a machine learning
bot utilising the Language Understanding
OU[LSSPNLU[ :LY]PJL I 4PJYVZVM[ [OH]
7/8 HUK .(+ X\LZ[PVUUHPYLZ ;0L IV[ "P
whether a patient has a particular scalability of a
mental health illness. By interacting with the user,
the user’s responses will be stored in a database
through Azure for analysis by a clinician at a

later date.
Authors: Ashley Allen, Joey James, Konrad
5PLKaPLSZRP" HZOSL® HSSLU "\JS HJ \R
QVL QHTLZ '"\JS HJ \R
RVUYHK UPLKaPLSZRP '"\JS HJ \R

Year Group: *647 7

Client: Experto Crede, NHS Digital
Technologies: lonic, node.js, Azure
183 +H[HIHZL

1 4HU® KVJ[VYZ "VYRPUN PU

face long delays in getting expert opinions,

for example, on whether a sample of cells is
cancerous or not. Traditionally the sample
would need to be sent for analysis and then the
results sent back, however, this can be a lengthy
process. As such we have developed an app
that allows the user to take pictures, tag these
pictures with data and then send these pictures
to whomever they wish to get their opinion.

The results are then sent back to the user

for review. We hope this app will impact the

Authors: .YHUP[ 4\SSHOHZHUP +\SH ("\ZOTH
:L[O 4HY['UHZ 1HUVUPZ" NYHUP[ K\SH
HJ \R H'\ZOTHHU ZL[O "\JS HJ \R THY[ L
QHUVUPZ "\JS HJ \R

ear Group: _*647 7

Iilérq:é('}[réga‘t] S{nlo'nd Street Hospital

Technologies! <UP[" 4°:83

: The project will be built for Great
Ormond Street Hospital and it will be aimed at
paediatric patients . The project is an augmented
reality game similar to Pokemon Go! that gets
children to compete with each other in collecting
augmented reality rewards around the hospital.
So our solution was to have a target image
system using the Vuforia library for Unity which



has images of crucial areas in the hospital that . Currently almost all hospitals use

may present animals or rewards. These then paper and draw by hand, many elements of

reward the person, and they are limited in time to [OPZ WYVJLZZ JHU IL THKL TVYL LIJPLU[ HUK
collect these rewards. A high score table is used ILULAJPHS MVY KVJ[VYZ ;0L PUP[PHS WYVISL
to store the score of each child. The impact of that physical storage of paper poses many

this game is to hopefully keep the child’s mind PUJVU]JLUPLUJLZ! PUZ\IJPLU[ ZWHJL SHIVYPYV
VH VM [OL OVZWP[HS HUK THRL [hdtifklcbrBulikiggracess ¥f retrieval, greater

as a result. possibility for loss of patient information, lack

VM X\HU[PAJH[PVU L[J

To solve this problem we are developing a
web app that allows doctors to draw over and
modify medical templates to provide a visual

t f patients’ diti Not onl
(UkYLH sHIPS yLsHoviHUL® Pz REER RIS Te e
HJ\R aP PUN JOLUN "\JS HJ \R 9 P

by the web app as medical conditions with
UHIPS ILSHOV\HUL "\JS HJ \R N

X\HU[PAJH[PVU VM KYHA"PUNZ "OLYL HWWYVW"
Year Group: *647 7

Client: UCL Institute of Child Health, ;Z'S ‘;:Z‘t’!'L:ZZ?CZIefz;‘zdinazdd;z;e;sg:;o
4PIYVZVM[ <2 P

. . allow for easy retrieval.
Technologies: Unity y

Authors: Bo Xi Isaac Lee, Ziying Cheng,

. Cystic Fibrosis (CF) is a genetic
JVUKP[PVU [OH[ HHLJ[Z Z\HLYLY Z MMf&LTHIZR Y- Ok =0l
lack of adherence to long-term treatments is
HJVTTVU WYVISLT MVY WH[PLU[ZAZthars:Y PUN )MYMATLSK @VUN *OV +H]PK

chronic diseases like CF. The solution is to 7VVYX\LY' .VUaHSLa" TH_ ILY[ALSK "\JS HJ \R
create an enjoyable and long-term game that "VUN JOV "\JS HJ \R KH]JPK WV\YX\LY" "\JS
complements the CF physiotherapy process. ac.uk

The project revolves around the idea that if the Year Group: *647 7

treatments are enjoyable, patient adherence to Client: UCL Institute of Child Health

the treatments will improve and thus keeping the Technologies: Unity

patients healthier. Concurrently, the game can

be used as a mean to obtain data to monitor the : The project is to build a game for

health status of the patient and also to study the children with Cystic Fibrosis to encourage

LIJHJ® VM WO ZPV[OLYHW ™ MVY [Otheid uhfi@rtake[bMathirg exercises. The
game idea is that players are required to direct
themselves through gates of alternating color
to score points, Tapping, the button will change
the turning direction from left to right. While the
player is moving down, an avalanche is chasing

and if the player does not blow into their
ph smf? e, the avalanche will consume them.
ajgo L d number of breaths have been
the avalanche will subside and slaloms
stop to allow for a break. This will continue until
the player breaths again.

Authors: 4HRP ,NH~H 2HP *OVP
(IK\SYHaLR" THRP LNH"H '\JS HJ
JOVP "\JS HJ \R NHZZHU HIK\SYI?ﬁ
ac.uk en
Year Group: *647 7

Client: Great Ormond Street Hospital

Technologies! /;43 *:: 1H]HZJYPW /;43
*HU]JHZ 18\LY" (a\YL



STUDENT SHOWCASE / BOOK OF ABSTRACTS / 7

Authors: 5SHU_P AOHUN 2ZLUPH 7H]SPUH 8F

Authors: 4PUN'P 3PT ?PHUN 3P @VTYHUN'HUWBWIP aOHUN '\JS HJ \R RZLUPH

TPUN'P SPT
HJ \R "VTUH NOHUUHT
Year Group: *647 7

Client: Great Ormond Street Hospital
for Children

Technologies: Unity and Vuforia

: The client for our project is Great
Ormond Street Hospital for Children (GOSH), one
of the world’s leading hospitals for children. The
primary purpose of the project is to provide a
form of entertainment or stress relief for children
who are either undergoing treatment in the
hospital or visiting or accompanying a relative
that is undergoing treatment. Since being in
a hospital can be an intimidating experience
for children, the purpose of the application
is to encourage the kids to engage with their
environment via “hotspots” around the hospital,
learn interesting information, and have a bit of
entertainment. For this source of entertainment,
we have designed an application that allows
users to view an augmented reality and
interesting facts about the hospital by scanning

89 JVKLZ H[ KLZPNUHJ[LK WVZP[PVH%F;_}-}I?\KVL}Q\&Té

hospital. Hopefully, this application will entertain
children and encourage them to interact with

KPHLYLU[ WSHJLZ HYV\UK [OL OV
VM HSS [OL KPHLYLU[ WVZZPISL

images they can view, while teaching them
some interesting facts along the way.

"\JS HJ \R aJHI_S "\WM8H]SPUH
'\JS HJ \RYear Group: *647 7

‘\JS HJ \R X TLUN'\JS HJ \R

Client: Great Ormond Street Hospital
for Children

Technologies! 4VUNV +)
android

UVKL QZ UHI[P]L

: The application is designed to facilitate
HUK PTWYV]L [OL WYVJLZZ VM [YHPUPUN
in the hospital. At the moment, the necessary
information is presented in a dull way and does
not hold attention, which makes the reader bored
and distracted very fast. This app aims to make
learning more entertaining, transforming the
process of learning into a game with quizzes,
levels and leaderboards. This should allow
people to memorise new information easier
and enjoy the process.

Authors: Nikhil Kunde, Alexander Saoutkin,

UPROPS R\UKL "\JS HJ \R
ILIV\[RPU "\JS HJ \R aJHIZH:
ac.uk

ear Group: *64 7
Al R Sl

echnologles: Django

: We have a developed mobile app
which displays the graph of the data collected
from the patient. The client wants us to make
a website which links the data with the mobile
app, and the website can display the graph as
well. Secondly, the client wants us to add login
authentication feature to the mobile app. Finally,
the client wants us to make the website to be
online, in other words, to put the website to run
on the ucl server.



Authors: 8PUP ;HUN (KHTVZ /HKQP]JHZPSV\
Authors: 5P[OPU (UHUK @P AOVUN :LHMV@WM]Z 4HRZPTV]Z" XPU'P [HUN "\JS HJ \|
2PT" UP[OPU HUHUK '"\JS HJ \R al&&OVR'OBKQP]HZPSPV\ "\JS HJ \R QHYVZSH

HJ \R RPT RPT '"\JS HJ \R THRZPTV]Z '"\JS HJ \R
Year Group: *647 7 Year Group: *647 7
Client: <*3 OUZ[P[\[L VM *OPSK /LHS[OliertPANFEXNWUL ;\UIYPKNL >LSSZ 5/: ;Y\Z][
Technologies: Unity Technologies! 4°:83 +QHUNV /;43 *::
Bootstrap

. Project Fizzyo is an initiative that aims
to improve physiotherapy for children with cystic ' 4HYJVZ 2H[JOI\YPHU PZ H JVUZ\S[HU]
AlYVZPZ ;0PZ PZ KVUL I’ JYLH][P WNhdpaedit ZurgEoH fvho currently uses a
reward patients for performing their exercises KH[HIHZL PU 4PJYVZVM[ (JJLZZ [V PUW\[ HUK
well. Our project is to develop one of those view information about his patients with foot
NHTLZ :WLJPAJHSS  V\Y NHTL P Zattho@nalikes L THecuTdnKdatabase system
sidescroller where the user controls a rocket KVLZ UV[ "VYR ~LSS HZ P[ PZ UV[ LIJPLU[ UVY
ship to dodge asteroids and escape the solar it be viewed online. The goal is to reproduce
system. The aim is to complete the level as fast the patient management systems with foot
as possible, and this is achieved by carrying out HIUVYTHSP[PLZ HZ H ~LI IHZLK :83 ["WL Z Z[LT
their physiotherapy better. We would like our which can be accessed through the hospital
game to result in an engaging experience that server.

improves the user’s quality of life.

Authors: Rajan Hirani, Saleh Khalil, Sander Da
Authors: Oliver Vecchini, Ahmed El-Herazy, 4H[H 4PYHUKH" YHQHU OPYHUP '\JS HJ \R ZI
@P \U 3\" VSP]LY JLJJOPUP "\JS HRIOWRSHOTLK S HJ \R ZHUKLY TPYHUKH '\JS H.
LSOLYHa" '"\JS HJ \R "P'\U S\ ‘"\J%aHGroup: *647 7
Year Group: *647 7 Client: Institute of Child Health
Client: 4PJYVZVM[ .YLH[ 6YTVUK :[Y DédhrologidsPH,HRShiny
Technologies: Unity, .NET, UWP
. Growth is an important aspect for

I -VY JOPSKYLU ~"OV Z\HLY MHVIOFPZKPZ KL]JLSVWTLU[" P[ JHU ZOV”A HU  LHY

AlYVZPZ WO ZPV[OLYHW" [YLH[T Ldighs\a dis&Ses & Udw Sdhild responds to

sets of breathing exercises that are daily and treatment. This can be monitored by generating

SHZ[ \W [V HU OV\Y" HKOLYLUJL [\grq@Pcharfty. The[grdblém is that generating

is often less than satisfactory due to the tedium growth charts for children is complex, as there

of the exercises. This project aims to ‘gamify’ HYL V[OLY MHJ[VYZ [OH][ JHU HHLJ[ NYV~A[O Z\
the exercises (and so attach entertainment to sex (boys and girls), ethnicity etc. The project

them, with the hope of improving adherence goal is to create an application to eliminate

to treatment) by making a game using paper-based growth charts. This will mean that

physiotherapy equipment as input. health-centres will be able to store and create

growth charts for child patients on a web app,
which would make a big impact on the future of
monitoring the growth of children.



Authors: 9HSM 4PJOHLS @HW
:OLU" YHSM "HW
HJ \R RHPS\U ZzOLU
Year Group: *647 7

"\JS HJ \R

‘\JS HJ \R O zZ\U
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A"OPSL 4°:83 "PSS Z[VYL WH[PLU[ KH[H
end will use Python to improve integration on

; C

/HP _P HbbkiNsidesl 2HPS\U

"\JS

Client: )YPKNL /V\ZL 4LKPJHS 7YHJ[PJL 5/:

Digital
Technologies! /;43 *::

! ;O0LYL HYL THU® KPHLYLUJ
conditions that signify an illness in children,
including body temperature, blood pressure and

TLU[HS Z[H[L O[ JHU IL KPIJ\S[ M

track of all of these parameters and maintain a
record of a child’s vitals. Our web app aims to aid
.7Z SPRL V\Y JSPLU]J
children at risk of infection or sepsis by making
it easy to input a patient’s health conditions and
visualise the results in a red/amber/green format
based on a set of parameters. This can provide
guidance on possible courses of action and help

+QHUNV 4°:83

+Y ([PH 9HAX PU PKLUJPM‘

Authors: Shan Sam Gao, Shoaib Omar, Rodion
NC}-&W%E' %HT NHV "\JS HJ \R ZOVHPI
I-HY "\ gﬁ-lJ \R YVK TH[]LL] '"\JS HJ \R

Year Group: *647 7

lient: Great Ormond Street Hospital

gci:]ﬁ[olbjeLY 'EJ7?_WT UVKL QZ 4°:83 O0OVUPJ
C, 0T

: Our product is zﬁngjeu at sick children

(aged under 7) who are hospitalised for
prolonged periods of time. Being in hospital is a
scary experience for most children, and anything
that can aid connections with friends and family

7Z [V TVYL LHLJI[P]LS" HUK L1JpLGTEeR RSP gl more atease.

patients using conclusions drawn from the app.

Authors: :PTVU -H[[HS @PMHU 3P\
ZPTVU MH[[HS '\JS HJ \R
HJ \R ZLOLQ ZL[OP "\JS HJ \R
Year Group: *647 7

Client: )YPKNL /V\ZL 4LKPJHS 7YHJ[PJL

Digital
Technologies: 4°:83 7 [OVU
Bootstrap.

;43 *::

I >VYRPUN AP[O V\Y JSPLU][
our goal is to build a web-based app with a
portal that allows GPs to enter a patient’s name,
diagnosis and medication list, which then gets
forwarded to the patient and the clinician to
advise them on what blood tests are required

hysiot
HUK [OL MYLX\LUJ' VM [OLZL YLZ\%ga

intervals (based on a list of medications). The
solution to this will be to build both the front and
back-end of a website. The front-end will be

The Touchstone is an 10T device developed at
UCL that allows family members to transmit
recorded messages and soothing sounds to a
child’s bedside from a family member’s mobile
phone app, so that they can continue to feel
connected even at times when their family

: In@rhisgrs mp@ridt be present.

aJHIP\O'\JS

51/:

Authors: Samuil Stoychev, Lovepreet Singh, ali
aPH" ZHT\PS Z[Vv'JOL] '"\JS HJ \R SV]LW®

ZPUNO '\JS HJ \R aJHlaPH'\JS HJ \R
Year Gri T *6 4 7
SHUTELY IO

Technologies: unity

1 409( 9LOHI PZ H 9VTHUPHU
JVTWHU® "OPJO VHLYZ ZVM["HYL WHJRH!
r@gy %LE ﬁiws t%ji‘evelop a car game
L
will played by patients via Kinect Xbox
as a part of their physiotherapy. The game is
developed using the Unity engine.

IHZLK VU SHUN\HNLZ Z\JO HZ /;43 HUK *::
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Authors: :LHU 3LL (IX 20HPY\KKPU" ZLHU
SLL "\JS HJ \R HIX ROHPY\KKPU Authd§ HBURZZH 3PU -HYLLK (OTLK AOPaOL 2?2\

Year Group: *647 7 JHULZZH SPU "\JS HJ \R MHYLLK HOTLK "\JS
Client: UCL Engineering HJ \R aOPaOL _\ "\JS HJ \R
Technologies: Java Year Group: *647 7

Client: Great Ormond Street Hospital for
' 7YVQLJ[ 4VVUZOV[ ] PZ H Kiidden, NHS Foundation Trust

preprocessing application that aims to transform Technologies! +QHUNYVY 7°'[OVU :83P]JL
data to be ready for machine learning. Data

may originally come in the unnormalised and : Development of an Integrated

inconsistent forms, full of missing values and Care Pathway Platform that monitors the

outliers. This application aims to use logical and comprehensive four-part treatment plan of
Z[H[PZ[PJHS HSNVYP[OTZ [V A_ [OlntZamudtiiat Betiod/Zyspdithnjections for

aims to show how the data is preprocessed in children with muscular dystrophy. Helps

an instructive nature to teach users how data is clinicians access, analyze, track, and edit data
preprocessed. for patients. Built modularly and securely with

+QHUNV HUK :83P[L

Authors: ;PLYUHU >H[ZVU O0"HU 4LOHUKH
:[HUSL® 4"HUNP" [PLYUHU ~"H[ZVU Authdr'§ =PRHZO 7HUQP 'HY 3\TPUN 1P @\ZP AO\
HJ \R PA"HU TLOHUKH "\JS HJ \R ZPRUBIZIO WHUQP HY '"\JS HJ \R S\TPUN QP '\.

TAHUNP "\JS HJ \R HJ \R "\ZP aOV\ "\JS HJ \R

Year Group: *647 7 Year Group: *647 7

Client: NHS Client: <*3 OUZ[P[\[L VM *OPSK /LHS[O 4PJYVZVM
Technologies! (UKYVPK :83P][L Research UK

Technologies: Unity
! ;O0PZ HWW YL]VS]LZ HYVAUK 4HJOPUL

Learning. Currently the NHS are unable to detect 1 4VZ[ JOPSKYLU ~"OV Z\HLY ~P[O J Z[PJ
people’s emotions from a mobile phone viewing AIYVZPZ [LUK [V H]VPK TVUV[VUV\Z [YLH[TLUI:
angle. Our app allows the user to tag people’s which take at least an hour a day, severely

emotions at points in a video, which will allow harming their health and chances at recovery.

4HJOPUL 3LHYUPUN TVKLSZ [V IL [WHRQUK {FakLYLJ[ 4PJYVZVM[ 9LZLHYJO PU
these emotions. collaboration with University College London

Institute of Child Health (UCL), aims to make

the treatment process more fun by introducing

interactive games for children, controlled by their

IYLH[O 4HNPJ)VVR PZ VUL Z\JO NHTL! P[ PZ H
virtual, interactive book, where, by breathing into

the device, the words magically appear on the

virtual page.
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Authors: =SHK 9LWPUZRP® @\[PUN +AutNorsARHIMII (OTLK +\UJHU 9VAL 3P /V\"
+VUN" ]JSHK YLWPUZRP® "\JS HJ \RHIMAUNOTLK '\JS HJ \R K\UJHU YV~L
KLUN "\JS HJ \R aP"HUN KVUN "\WSHJUW S OV\ "\JS HJ \R

Year Group: *647 7 Year Group: *647 7

Client: 4PJYVZVM[ 5/: Client: Great Ormond Street Hospital

Technologies: Unity Technologies! 9LHJ[ OVUPJ UVKL QZ 4VUNV+
: A project dedicated to creating a : Our client Ward Priestman wants us

IL[[LY [OLYHW  L_WLYPLUJL MVY RoRteateZhtdppYd?® BOISWICaNeT DRIVE. DRIVE
J'Z[PJ AIYVZPZ (U LUKSLZZ Y\UU wil He Wged td EoTidct p@dHifsplay data about
uses the breathing therapy device as a controller the hospital (such as amount of blood used
to motivate children by entertaining. [VKH" L[J [V WYV]PKL H 89 JVKL NLULY|
that people can gain access to events using
their phone, and a ‘security level’ page, which
details how secure the GOSH network is. Our
solution will be built in lonic and solves these
problems using a combination of typescript and
Authorss @PMHU @HV :VUPH :OHO (%R ?'?ﬁj . The result‘will be an app that brings
>HUN" * "HV '"\JS HJ \R ZVUPH ZQIY L1 THU S KPHLYLU[ HZWLJ[Z VM [OL

4315 210NN AHUN 195 0o I e U e oo ey
Year Group: *647 7 P P '

Client: Institute of Child Health

Technologies: Java

: The project is aimed at developing a
mobile software that cooperates with a device

to keep track of inhaling medication usage. The Authors: @PV[H 2YHZOPH *OYPZ[PHU 4HYI[P
usage data is collected by sensors and is sent :HKOIOH 6K\M\"H )YVSNLY" "PV[H RYHZOP'
to the application via Bluetooth. The application HJ \R JOYPZ YPVZ '\JS HJ \R ZHKOIOH
processes the data and interprets it to the users IVSNLY "\JS HJ \R

with a calendar. This could encourage patients to Year Group: *647 7

adhere better to their medication plans. Client: Great Ormond Street Hospital

Technologies: lonic

: The main aim of this app is to support
[OL [YHPUPUN VM UL"S" YLJY\P[LK TLKPJ
so that they can familiarise themselves with
the safety tools and procedures used at Great
Ormond Street Hospital. This app aims to give
Z[HH PUZ[HU[ HUK LHZ® HJJLZZ [V LK\JH][
information about these tools whenever it is
convenient: on the go, at home, or on the wards
with patients. We have included a notes-to-self
feature giving users a convenient way to keep
record of how they have used the integrated
tools. The app includes a slick and intuitive user
interface with interactive design to ensure it is
easy and enjoyable to use.
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Authors: Sifang Du, Cao Khanh Nguyen, Authors: Tobias Edwards, Zhengxian Fan,
4VZ[HMH OIYHOPT" aJHIZK\'\JS HJ 1IRURPWBBOU" aJHI[LK'\JS HJ \R aJHlaMH'\JS
ROHUO '"\JS HJ \R aJHIVTT'\JS HIHR\R aJHIPU_'\JS HJ \R

Year Group: *647 7 Year Group: *647 7
Client: Great Ormond Street Institute of Child Client: 4PJYVZVM]
Health Technologies: Unity

Technologies: Unity
- We have created a game which fully

. Cystic Fibrosis is a chronic, life- utilises the breathing equipment to encourage
limiting disease, and the main treatment for CF is patients to complete their physiotherapy, thus
physiotherapy as a series of breathing exercises. improving patient adherence to this form of
Patients need to do physio twice a day, and life-long treatment.

the length of the treatment is quite unbearable
for kids as the process is too dull. To make the
treatment process more fun for kids, we made
H AZOPUN NHTL [OH[ PZ JVU[YVSSLK’I" [OL -Paa V
device. We hope this little game we designed

can make the treatment more interesting, and

therefore increase the quality of their treatment.

Authors: Tianhao Wu, Pooja Sridhar, Zhichao

>HUN" aJHIM_"\JS HJ \R aJHIWZY'\JS
HJ \R aJHlIa”H'\JS HJ \R

Year Group: *647 7

Client: 4PJYVZVM]

Technologies: Unity

Authors: Syed Fehed Wasti, Anjana Ratnayake, ' 7TH[PLU[Z Z\HLYPUN MYVT * Z[PJ -PIYVZ
?PU +LPR .VO" aJHIZM~"\JS HJ \R raukHuUsvaly untiSrtake time-consuming and

HJ \R aJHI_KN'\JS HJ \R dull physiotherapy. In order to motivate young

Year Group: *647 7 patients and improve treatment quality, we made

Client: Propagator a “clicker heroes” idle game that can interact

Technologies: lonic, Firebase with the therapy procedures, so children will

be happier about their treatment. This project
I ;3VKH™ P[ PZ KPIJ\S[ [V NL[ [Ons td imgrBvkHh® health conditions and
H[[LU[PVU ULLKLK 4LKPJHS JL U][ Yrhake\physiotlirekapy more enjoyable.
mobile applications that answer questions and
monitor how well a patient is doing, however
these apps are not very engaging and most
users stop using it within a month. Our team
decided to produce an app aimed at teenage
patients with Juvenile Idiopathic Arthritis and
to make an engaging app, we implemented
features that appealed to teenagers. The result
AHZ H *YVZZ 7SH[MVYT 4VIPSL (WWSPJH[PVU [OH]
allows patients to talk directly to clinicians and
follow exercise tutorials to improve their
physical health.
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Authors: AHR :[LMHU 4VYNHU AVUN "AUth6r®@\HSLRZLP 9VaOUV] 4HJPU 7YHZRP ¢
2°'SH 2YPaPH 4HYJLSSH (N\PSSV" OHHIMIPIIPISHISLRRLP YVaOUV] '\JS HJ \R
aJHla"J'\JS HJ \R aJHIRRT'\JS HJ \RRYHZRP '\JS HJ \R THYPH PHJVIPJP '\.
Year Group: *647 7 Year Group: *647 7

Client: Institute of Child Health Client: <*3 OUZ[P[\[L VM *OPSK /LHS[O 4PJY
Technologies! )VV[Z[YHW +QHUNV :83MmRlchnologies: React, node.js

: One in every 2500 babies born in

: Our team'’s task is to recreate the
<2 J[LK I° [OL JOYVUPJ SPML S

*7863 X\LZ[PVUUHPYL MVYTZ [OH[[\?\lY JSBE I_\IZ [ . [ .

r Cystic Fibrosis (CF). Series of

. . . . genetic disorde
to assess the quality of life of children with . ) .
. ) breathing exercises called CF physiotherapy are

cerebral palsy in order to evaluate if Botox

. . reﬁqi \eéi g the main treatment, which children
Sz oL s 1® BBz ss Suzireun nux tkeviz
. . - P . A"PSS VHLY LU[LY[HPUTLU[ [V [OL WH[PLU[Z
copies are distributed to the children/parents.

hysioth d track their physical state and
The project goal is to recreate the questionnaire physioferapy and frack teir physical stare an

. . progress to make for a seamless experience
forms to be more engaging, and digitise the data . . . .
. . . . for patients and their families, as well as their

so that it is easier and less time consuming to

physiotherapists and project researchers. The

search, store and collect. - . . -

application aims to stimulate the patients and
give their doctors the information necessary
to prescribe an accurate amount of breathing
exercises, which is crucial in prolonging the
lifespan of children with CF.
Authors: AP_\HU >HUN :L'LK 5HZYVSSHOP"
aJaSa” '\JS HJ \R THOKP UHZYVSSHOP _"\JS
ac.uk
Year Group: *647 7
Client: SuperCarers
Technologies: React Native

Authors: )OHYNOH]P +HTVKOHYHU @\UN *OHL
O]JH'SV :[LMHUV]" )OHYNOH]P KHTVKOHYHU
\JS HJ \R "\UN JOHU "\JS HJ \R P]H SV
Z[LMHUV] '"\JS HJ \R

Year Group: *647 7

Client: 5\ILSK /LHS[O

Technologies! 5VKL QZ ,_WYLZZ QZ 4PJYVZVM|
Azure, JSON, AWS Lambda (for testing)

: The project target is to deliver a cross-
platform app for carers to check-in and check-
out of shifts on their phones.

: Our team aims to create Alexa Skills
Kit that can be run on the Alexa platform. The
purpose of this application is to simplify the
booking process for the users. We plan to use
Alexa’s Automatic Speech Recognition (ASR)
and Natural Language Understanding (NLU)
engines to develop a user-friendly, simple-to-
use and highly interactive application, which
creates a booking process that is as pleasant as
having a normal day-to-day conversation. We
also hope to extend the application with the Jovo
framework, which will allow our application to be
JYVZZ WSH[MVYT [O\Z HSSVAPUN 5\ILSK
reach a wider target market.
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Authors: Gavin Shek, David Stepanovs,

"HXPI 1THOHUNPY" NH]PU ZOLR

KH]PK Z[LWHUV]Z
ZHXPI QHOHUNPY
Year Group: *647 7
Client: UCLH PEACH
Technologies: Java, Apache Kafka, Apache
NiFi, Apache ZooKeeper, Spark, ARX, Spring
Framework, Elastic Stack, Kibana, Docker,
4PJYVZVM[ (a\YL

"\JS HJ \R
‘\JS HJ \R

: This project has two primary
objectives and they are to extend an existing
data anonymiser tool and to further develop
UCLH’s PEACH core analytics system by
providing a visualisation solution. The data
anonymisation tool is a piece of software which
anonymises sensitive patient information, for
use in various areas of research and statistical
records. Whilst it is important to remove any
identifying information from sensitive medical
data, due to privacy and legal reasons, it is
also vital to maintain enough detail for use. The
core analytics system provides a modern data
analytics suite. This would support routine care,
business intelligence and research.

Authors: Jessica James, Justin Targovet, Lucy

Sl
>HSZO" QLZZPJH QHTLZ "\JS HJ \R"'P zjﬁe@
Ny

[HYNV]IL[ '\JS HJ \R S "HSZO
Year Group: *647 7
Client: NHS

Technologies: BigChainDB, Django, TensorFlow,

@V\[\ILFKS (WPJSPLUJ

: We are creating a hands-free notebook

system for doctors and nurses. Using machine
learning and voice recognition, our application

will allow doctors to record and save patient data

- without typing it out. These notes will be stored

safely using blockchain technology, to ensure the

JVUAKLU[PHSP[> HUK WYP]HJ"

Authors: 4HYPH 4PZJVA\YPKV\ 5HKPT ,KKL

.VTLa +HYLU (SMYLK" THYPH TPZJV\YPKV\ '
"\AJSSHBARR UHKPT NVTLa '\JS HJ \R KHYLU

HSMYLK "\JS HJ \R

Year Group: *647 7

VM

Client: NHS, NTT Data
Technologies: Android, Java, Dictionary API,
Vuzix smart glasses

: Our goal is to provide medical students
with a learning tool that will help them follow a
GP consultation whilst not disrupting its general
Av~r B6\Y JSPLU[ +Y ([PH 9HAX PZ L_WSVYPUN |
use of augmented reality as a teaching tool. The
student will wear a pair of smart glasses during the
consultation. When medical words come up on the
conversation in real-time, the student will have the
VWWVY[\UP[" [V ZLL [OL KLAUP[PVU VU [OL NSH:

Authors: 4HYPHT (IIHZ (IOPUH[O 2\THY
=PQL"RHUULU =PQH HYH[UHT" THYPHT HIIHZ
HJ \R HIOPUH[O R\THY "\JS HJ \R ]JPQL 'RHUU
"HU "\JS HJ \R
Year Group: *647 7
Client: NTTData
Technologies! (a\YL 7/7 4°:83 (UKYVPK /P[VL
studies using polysomnography
ncomfortable for patients especially
In the case of children. Our team is providing a
Proof-Of-Concept implementation of NTTData’s
hitoe smart t-shirt system for use as a wireless
sensor suite in sleep studies at Great Ormond
Street Hospital's (GOSH) Respiratory Sleep Clinic.
We will be modifying the existing Hitoe Android
app to store data in the cloud. A physician can
then view this data in real-time through a web
portal. Our project will pave the way for future
development of the Hitoe as a viable replacement
for polysomnography in sleep studies, providing

E ﬁrwtrtﬁbl_? a}_ri\d potentially more reliable
sourc

p dat for physicians.
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Authors: 4HZORVVY (OTLK 6[OUPLS (Authgr&\BVH 3\[OP 4VOZPU (OTLK 4VOHTTIL

3V\ +HUJOLU" THZORVVY HOTLK
V[OUPLS HKLVZ\U
ucl.ac.uk

Year Group: *647 7
Client: <*3/ OTHNPUN

Technologies: Unity, C#, itksnap

: Cryoablation is a method used to
remove kidney tumours in cancer patients,
involving the insertion of needles through the
skin and towards the tumour. This app is an
Augmented Reality Proof of Concept simulation
that explores how accurately we can carry
out Cryoablation, when basing the insertion of
needles on holographic guidelines or targets.

Authors: 4P X\LS 9PNV
,SIPUPH *\P" TPX\LS YPNV
HP[PTV] '"\JS HJ \R LS]PUPH J\P
Year Group: *647 7

Client: UCL, NHS

Technologies: Apple ResearchKit, Swift (I0S),
1H]JH (UKYVPK +QHUNV 7°[OVU
Azure

: NeuroResponse is a cross-platform
mobile health monitoring and tracking tool
tailored to patients with multiple sclerosis.
The main aim of the app it is to be used by
the patients themselves in order to track their

"I\ FHIH®R" UVH S\[OP

ucl.ac.uk
Year Group: *647 7

9HKPVSVN" +LGNeAtYQddedHealth, NHS Digital

Technologies: React

: Our aim is to streamline the process,
through which medical professionals look for

"\JS HJ \R TVOZPL
‘\JS HJ \R SV\ KROL®LU\JS HJ \R TVOHTTLK HIK\SSHO

TLKPJHS YLZV\YJLZ" J\YYLU[S  [OPZ WYYV

JLY [PTL JVUZ\TPUN HUK PULIJPLU]J

our solution aggregates results from multiple
trusted sources and then uses natural language
processing to tag medical data with the
appropriate terminology. The impact of this will
hopefully save the precious time of doctors that
JHU IL \ZLK TVYL LHLJ[P]LS"

"HUaOHY (P[P TN
"\JS HJ \R ZHUaOHY

Auti@s:HRaraFDolga, Fazaan Hassan, Cavan
JSHIJR" YHYLZ KVSNH '"\JS HJ \R
OHZZHU "\JS HJ \R JH]HU ISHJR
Year Group: *647 7

ClietZ 4R ¥ \BBV M [

Technologies: Unity, Node.Js, Express,
4VUNV+) 4SHI (a\YL

. Virtual Therapy is a 3D audio-feedback
system created in Unity to aid those with visual
impairment and lower back disabilities. It focuses
on correcting the posture of a user through a

Z'TW[VTZ TVUP[VY [OL ZPKL LHL Jezie¥ &l pleadart ¥ound iterations, thus guiding

treatments and regain a sense of control over
the disease. The iOS version features integration

the user to his/her desired position. This is done
without the help of a therapist. We hope it can

VK

MHaHH!
"\JS H.

AP[O (WWSL 9LZLHYJO2P[ VHLYPUNLY\ZH & [FPU[LYUH[PVUHSS" [V WVZP[P]LS"

dynamic active tasks.

who require it.
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Authors: WeiHang Huang, Thomas Collyer, Tsz
/L> 3HT" "LPOHUN O\HUN "\JS HJ ARhof©O @NHHAL 7PUKLY :LIHZ[PHU =HSLU[PU
JVSS'LY '"\JS HJ \R [Za SHT '"\JS)AVYSRJ\ *OYPZ[PHU 3P\" "]JL[[L WPUKLY '\JS

Year Group: *647 7 HJ \R JHSLU[PU ZLIHZ[PHU I\YSHJ\ '\JS
Client: NTTData HJ \R JOYPZ[PHU SP\ "\JS HJ \R
Technologies: JavaSockets, Java Sphinx4, Year Group: *647 7
Google Cloud Vision Client: UCL
. There are countless children in hospital : The concept behind our project is a
staying for long periods of time for pre- and set of tools that can be used for further research
post-treatment, away from their friends and into the analysis of wellbeing for assistive
MHTPS® JH\ZPUN H KLAJP[ PU ZV JecHrBlogits] Tetaih] Raslthat each element
To tackle this, we bring in SOTA, a friendly of our project can be extracted and utilised
storytelling robot. A child presents SOTA with for further development processes. To provide
their favourite toy and in return an interactive this, we have developed aspects that cover
storytelling experience will be presented. We the visualisation of data, retrieval of health-
hope by doing so will bring a more positive related data from a Fitbit API, a data-emulation
hospital stay for the child in addition to generator linked to the cloud and an application
promoting more social engagement when that displays data on a user interface for an
they converse with SOTA. end user.
Authors: Wojciech Golaszewski, Darius-Grigore Authors: *VZTPU =SHKPHU\ 9°V 4VJOPa\RP

7VW (KYPZ 20HU" "VQJPLJO NVSHAUKVZRPLSRWS. 9VQHZ 1HYHTPSSV" aJHIJ]S"\J¢
HJ \R KHYP\Z WvwW "\JS HJ \R HKMPZARRGHHIYTV'\JS HJ \R aJHIHMY'\JS HJ \R

ucl.ac.uk Year Group: *647 7
Year Group: *647 7 Client: UCL/GOSH Institute of Child Health
Client: 4PJYVZVM[ *VYWVYH[PVU Technologies! 9LHJ[ 5VKL QZ <UP[® 7VZ[YL:83

Technologies! (UKYVPK (a\YL 5V:83 75®NW@[THYL1: 4VJOH UWT

: Smart Bike Platform V3 is a mobile : The goal of the game developer
HWWSPJH[PVU WYVQLJ[ ILPUN JY Litdreworki¥tg pdoMiceR way for clinicians to
7VSSVJR PU JVSSHIVYH[PVU *P[Oasses3 e impadtlof gamifying Cystic Fibrosis

Corporation), a leg-paraplegic and blind athlete, physiotherapy treatment. This will be achieved

to assist him in his hand-bike training. Our through the creation of a Unity package which
application will be used to gather data (e.g. heart sends all relevant data during treatment

rate) from a biometric smart shirt, report this sessions, and through the Fizzyo Web portal,
KH[H PU YLHS [PTL [V 4HYR HUK 2ZWykeYelthg@ata kstdisplay@d/ Yhe game developer
future analysis. To increase accessibility, the app web application will be used by developers

will be fully voice-controllable and have a largely to change games, add achievements for their

ZPTWSPALK <0 AP[O JVPJL MLLKIHddes, and view game leaderboards, providing
an accessible way of managing them. This
should provide a better experience for integrating
games into the Fizzyo framework, and ultimately
motivate further developers to contribute to
Cystic Fibrosis research.
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Authors: Nathan Djanogly, Dongfan Zhang,
4HY[VU ;HRHJZ" aJHIUKQ'\JS HJ \RAuthosRCaroline Smith, Jason Deakin, Aisha
aOHUN "\JS HJ \R THY[VU [HRHJZ(OTHK"HIHRVSPUL ZTP[O '\JS HJ \R QHZ

Year Group: *647 7 KLHRPU '"\JS HJ \R HPZOH HOTHK '"\JS |
Client: NHS Year Group: *647.*

Technologies! 3HYH]LS 4°:83 1H]HZJY elight: NHS North Tyneside Clinical

Python, Java, Raspberry Pl Commissioning Group

Technologies! OVUPJ :83PJ[L
. Every year in NHS hospitals,

thousands of pounds and countless lives are ' 0[ PZ VM[LU KPIJ\S[ MVY WLVWSL |
lost due to lost, stolen or misplaced medical access mental health service information due

equipment. Currently, hospitals rely on to the disparate nature of information sources.

antiquated systems: paper, check-in lists or Frequently, there are also long waits to access

employee memory. Our vision is to solve this NHS services, meaning people require access

problem by using wireless beacon technology to self-help resources to bridge the gap. An

to track and locate these items, saving the NHS application was therefore requested by NHS

time, money and ultimately human lives. North Tyneside Clinical Commissioning Group

to provide a focal source of information on local
mental health services and self-help techniques.
Our mobile mental health application is tailored
to the needs of people who may be feeling

) ! in need of help. This f
Autors: (OTLK (AM* 2ypz[p Hu vTv{ HREGY 1Ieele o0 T ORe
(JX\HHO /HYYPZVU" HOTLK HAM  TILHJ"CR g

| igabl lication, that i
RYPZIP HU [VTV] 138 13 \R NP KLYTRRARIG e and alows iscreet
OHYYPZVU '"\JS HJ \R !

Client: UCL Institute of Child Health
Technologies: lonic, Firebase

: The project was to digitalise the Cystic
Fibrosis questionnaires and design an app which Authors: Christina Kronser, Ned Lloyd, Lorenz
AVASK THRL ASSPUN V\[ HSS X\LZ[BVIVSKP'YLAYFZIWSH RYVUZLY '"\JS HJ \R
HUK LIJPLU[ ;0L YLZLHYJOLYZ "VSX/IKL [OASHHMWR SVYLUa S\IVSK[ '\JS |

to quickly gain the data they require to carry out Year Group: *647.*
further quantitative analysis. Client: (ZZVJPH[PVU VM 4LKPJHS 9LZLHYJO
Charities

Technologies: Bootstrap, Ruby, Rails,
7VZ[NYL:83

! (49* PZ HU HZZVJPH[PVU VM TLKPJ
research charities that consists of 142 member
charities spending over £1.6bn on medical
research in 2016. Once a year, they collect two
data sets from their members in order to help
demonstrate their impact: research expenditure
and grants data. This is currently done through
a labour- and time-intensive process by sending
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out data requests as word and excel forms Client: NHS North Tyneside Clinical
whose data is then manually added to Commissioning Group
a database. Technologies! OVUPJ :83P][L

'V OLSW (49* MHJPSP[H[L [OLPY ~WbsfMiZElddry patidht faid &evthe largest

member network, the goal of this project is to cause of emergency hospital admissions in older

digitalise the data collection process through WLVWSL ~P[O H ZPNUPAJHU[ ULNH[P]L PTWHJ
a web-based application. The web-based tool long-term patient health outcomes and a cost to

collects the research expenditure data through the NHS of more than £2 billion annually. Due to

a web form with a set number of questions and the pressure on the current health service caused

provides the ability to submit the grants data by mainly by the increasing aging population,

\WSVHKPUN H *:= ASL ;0L HKTP U REinoldgivaysdutiods @edd to be found to help

possibility to view selected key statistics on his with self-management. This project sets out to

dashboard, draw several reports analyzing the develop a fully working intuitive mobile app to

charities data and add new or edit details allow a patient to better understand the risks,

of existing charities. AUK ZVS\[PVUZ HUK [OLYLMVYL PTWHJ[ VU OL

outcomes. This app also provides appropriate
user-risk assessments to help strengthen
patient-doctor liaison for NHS North Tyneside
Clinical Commissioning Group.

Authors: Sameen Asghar, Zhimeng Chi, Jingyao

*\P" ZHTLLU HZNOHY "\JS HJ \R aOPTLUN

JOP "\JS HJ \R QPUN'HV J\P "\JSHiER

Year Group! *647.*

Client: Great Ormond Street Hospital Authors: Blair Butterworth, Alperen Karaoglu,

Technologies! )VV[Z[YHW 7/7 4°:83 (IK\'S 8HKPY (SP *OLUNO\P -HU" ISHPY
IN[[LYAVY[O '"\JS HJ \R \JHIHR "\JS

: Care pathways are used to HJ \R HIK\S XHKPY HSP '"\JS HJ \R JOLUNO\P
determine the best possible course of action MHU "\JS HJ \R
in the treatment of a patient with a particular Year Group: *647.:
condition. Clinicians at Great Ormond Street Client: Ripple OSI, NHS Digital
Hospital for Children (GOSH) are using paper- Technologies! 1H]H 1H]H:JYPW[ UVKL QZ /;43
based Individual Care Pathway (ICP) forms in *:0 1:7 .YHKSL ;YH]PZ *\J\TILY 14LJ[LY
the treatment of patients with Cerebral Palsy. GIT, Github, Codecov, Codacy, OpenEHR,
This ICP form is 18 pages long, which makes 6WLU,470 +VJRLY
P[ SHIVYPV\Z MVY JSPUPJPHUZ [V ASS V\[ HUK [OLYL PZ
always a risk of losing patient data. This web : The healthcare software market is
application makes this process more user- a lucrative one, but one that is dominated by
MYPLUKS® HUK LIJPLU[ HUK HSZV ZJwall humthé& bf companies. Startups, like
patient data in a secure manner. our client, would like to enter this market but

to do so the market will need to adopt open
standards. Our project is an attempt to entice
the market to adopt our clients open source
standard, OpenEHR, by making it operable with

idely used medical standard, FHIR.
Authors: OHIYP 4LO[H +VUHS 433H\N LR yidely used medical standar

ltion, the OpenEHR Facade, does thi
LYTHU 4HSZHNV]" ZOHIYP TLO[H oW(3qution, the Open acade, does tis,

| HR gpplications to use OpenEHR
HI\R KVUHS TISHINOSPU "\JS H?Jﬁ@ﬁ&i? Y Aiough our soluton
THSZHNV] "\JS HJ \R P y 9

TLL[Z [OL JSPLU[Z HPT ZPNUPAJHU[ "VYR YLT
Year Group: *647.*
up turn our solution into a releasable product.



About the IXN

;OL <*3 0?5 "HZ IVYU V\[ VM V\Y TV[P]H[PVU [V JOHUNL [OL AVYSK >L HYL /
that there are many problems in this world, big and small, and, from the very start of their

programmes, students should develop their innovative thinking and have the opportunity

to make their work visible.

;OL OUK\Z[Y® , JOHUNL 5L[*VYR 0?5 ~"HZ JYLH[LK H[ <*3 | +Y +LHU 4VOHT!
+Y .YHOHT 9VILY[Z <*3 *VTW\[LY :JPLUJL HUK .LVH /\NOLZ 4PJYVZVM[ <2
educational methodology enabling students to enhance their degree training in a wide variety of

real-world problem-solving projects as part of their courses. Now in its sixth year, the IXN continues

to match real-world clients and their problems with UCL Computer Science students, from

BSc (Hons) 1 "LHY SL]JLS [OYV\NO [OL 4:J SL]LS ;0L <*3 0?5 JVTWYPZLZ THU T
both within UCL Computer Science and externally, who support teaching, lab work, administration,

AUHUJPHS VWLYH[PVUZ L]JLU[Z HUK W\ISPJ YLSH[PVUZ

“Our UCL CS students play a fantastic part in a joint venture with scope for future engineering

KLILSVWTLU[ * L_WSHPUZ +Y +LHU 4VOHTLKHSS H 7YPUJPWHS ;LHJOPUN
Systems Engineering group. “The industry sector for international software engineering teams is

NYVAPUN ZPNUPAJHU[S' HZ JVTWHUPLZ YLS' TVYL VU [LJOUVSVNPLZ HUK V
of the world. Bringing this process into academia is the next logical step.”

OU [OL JVU[L_[ VM WYVISLT IHZLK SLHYUPUN WYVQLJ[Z HYL UV[ AJ[PVUHS
presented by a real client, investigated using state of the art technologies and the client’s knowledge

base. Having run the programme for six years, we have seen students develop invention and

inspiration, and our graduates go on to change the world.
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The Objectives of
the IXN

Collaborate, Innovate, Pioneer

UCL'’s Department of Computer Science and the
IXN promote a teaching framework that allows
both specialist and interdisciplinary engineering
education to be delivered intelligently across the
ALSK VM *VTW\[LY :JPLUJL

Although a strong disciplinary engineering
foundation is vital, modern engineering problems
do not respect disciplinary boundaries. The
opportunities provided by the IXN encourage

Industry Projects

Consulting for the World of
International Business

Each year, we continue to develop

relations with industry sectors to reinforce

the key strength of our programme. It

[HRLZ H SV[ VM [PTL HUK LHVY[ MVY H SHYN
company to on-board students who are

yet to graduate, and yet to work full time.

The organisations that back our students

through these projects have joined the

UCL family, by supporting the students

Z[\KLU[Z [V AVYR VU PU[LYKPZJPW S P turng tewhYime St @ta, methods,

the framework is built on a number of innovative
teaching and research methods, which encourage
personal and professional development as part

of the degree process.

The primary objectives of the IXN include:

materials, and, most importantly, their

mentorship. This gives our students the

JOHUJL [V ZLL AYZ[ OHUK [OL U\HUJLZ HUK
KPIJ\S[PLZ [OH[ HYL JVUMYVUI[LK I" JHYPV\Z
industry sectors, using systems that are

intended for public use.

(WWYLJPH[L [OL "PKL YHUNPUN HWWSPJH[PVUZ

of Computer Science

A4HZ[LY JVYL KPZJPWSPUHY  JVUJLW[Z KLSP]JLYLK

in the context of departmental and
interdisciplinary research

,UNHNL PU WYHJ[PJHS HWWSPJHISL SLHYUPUN

from the start

(JX\PYL KLZPNU HUK WYVMLZZPVUHS WYHJ[PJL

skills

/HIL [OL VWWVY[\UP[" MVY WLYZVUHSPZLK

learning

The IXN's dedication to innovative teaching
methods and an industry-oriented curriculum
are dynamic, progressive and unique.



Student Abstracts

Authors: .\U >VV 7HYR
N\U WHYR "\JS HJ \R
HJ \R "LP [HU

Year Group: *647 7
Client: 4PJYVZVM]
Technologies: 5VKL QZ 4°:83

"\JS HJ \R
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Authors: Krzysztof Obasi, Jiahui Ho, Eloise

1vouz[vU" aJHIRKV'\JS HJ \R QPHO\P OV

HJ \R aJHILZQ'\JS HJ \R
Year Group: *647 7

;LYY >P S SPHUTlent>U0R Dephrtment of Computer Science
[LYY  ~"PSSPmddindlogiesdSUKYVPK 1H]H

Google Image Vision APIs

I >P[O (HVYKHISL ;LJOUVSVN" HJ[ [OL
(a\YL Z][Viyréfmirt of the industry the aim of our app is for

A4PJYVZVM[ *VNUP[P]L 1H]H:JYPW |ttobe udediKconuilction with any fridge and

: The application we have developed
PZ H MVVK KPHY"
services. Our application is a web app and
retrieves an image of the food and an image of
the user’s face from the cloud storage providers.
Our application then recognises the food and
emotion of the person, automatically generates
star ratings of the food and shows information in
card format on the screen. The application can
also suggest restaurants that the user might like
based on the star ratings.

Authors: Samuel Bouilloud, Carlton Ji, Rudraksh
:OHURHYHU" ZHT\LS IV\PSSV\K

Android Tablet to turn it into a Smart Fridge. It

JHU IL \ZLK [V OLSW \ZLY SP]L JVZ[ LHLJ
IHZLK VU [OL 4 Rrdchd Mdngy tosiNHuoRdPgrused groceries.

Authors: Venet Kukran, Sidak Pasricha,

(IKPYHOTHU 4VOHTLK" A*()=2<'\JS
HJ \R ZPKHR WHZYPJOH'\JS HJ \R HIKPY|

TVOHTLK'\JS HJ \R

Year Group: *647 7

Client: UCL Department of Computer Science
Technologies! (UKYVPK :[\KPV :83

"VAIStrdid OWR prgjPduviia to develop an

QP "\JS HJ \R Y\KYHRZO ZOH U R H apHlidation \oliff fot $maiR fridges to help people

Year Group: *647 7
Client: Andiamo
Technologies: lonic

: Our goal is to create an app for the
patients of Andiamo, a small company that
creates orthoses for disabled children. When
the patients want to reach Andiamo, they
should be able to use the app to send basic
feedback (images, audio record). Like this, the
communication between the patients and the
JVTWHU PZ JLY® ZPTWSPALK

better manage their food and usage. The
application would allow users to quickly check
what was inside their fridge and see how the
ingredients they had and could buy could be
used. The application would be able to take the
ingredients in the fridge, and suggest recipes
based on the contents, so as to help users fully
maximise their food and avoid food wastage,
which is a large problem in our society.

83P[L
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Authors: Georgia Preda, Kenneth Forbes Lay,

(IK\'Y 9LQHO" NLVYNPH WYLKH '"\JS HJ \R
Authors: (UKYLP 4HYNLSVP\ 1HJVI 4VaZHIRA'\JS HJ \R YLQHO YLQHO "\JS HJ \R\
7O0PSVUHZ +LTL[YPV\" HUKYLP THYeaLGrdoup\ *6'47 7
\JS HJ \R QHJIVI TVZZ '"\JS HJ \R GNeBtPSENIVMVZVM[ *P[PLZ <USVJRLK

KLTL[YPV\ "\JS HJ \R Technologies! :*PM[ <UPALK ;-3 (70 4PJYVZVM]
Year Group: *647 7 ;s YHUZSH[VY (70 61JL (70
Client: Financial Conduct Authority
Technologies: Spring Boot, Python, Angular, : According to the latest estimates, there
4VUNV+) +VJIJRLY 2\ILYULJ[LZ are just over two million people in the UK living
with sight loss and a large percentage struggles

. IntelliReg is an intelligent application [V NL[ V\[ HUK HIV\[ PU [OL <2 4PJYVZVM[ *P[I
that uses an Inference Engine to help users Unlocked - Productivity is an iOS application that
answer legal questions, apply and complete the seeks to ameliorate this problem by providing
registration forms with the UK Financial Conduct the visually impaired with relevant information
Authority. In order to deploy the application, when they make and plan their journey from one
[OL [LHT HSZV KL]JLSVWLK 4HZ[LY péind t§¢ arto®ér.JiBere dre three main features
an extensible CLI application that allows easy and these includes a public transport journey
deployment, updating, scaling and testing of WSHUULY \ZPUN [OL <UPALK ;YHUZWVY[ -VY 3\
web applications on Google Cloud using only a API, a calendar and meetings viewer using the
Git repository as a parameter. 61JL (70 HUK H [YHUZSH[PVU MLH[\YL \ZPUN

4PJYVZVM[ ;YHUZSHI[VY (70 >P[O [OL ]PZ\HSS"
impaired targeted as the main users, it utilises
Apple’s assistive technology, Voiceover, that will
send these relevant information through sound
Authors: -LKLYPJV =PNUH[P +H]PK (S

» lgﬁH %ssrs |2§5a tWU1'\t]he application. By

0 t
3P" MLKLYPJV JPNUH[P IS HY \Rthelrm bllltlsanO nZw at(l)(\),ZILtJ;reOrE sl?:[z;e
\JS HJ \R "POHUN SP "\JS HJ \R y 9 9

e Group: 6477 o e
Client: ImproveWell P 9 y

familiarity.
Technologies! .LUZPT :LUZVYAvA 2Ly fzamianity
NLTK, Bottle, React, Spacy

. ImproveWell has developed a platform
A"OPJO HSSV~Z OLHS[OJHYL Z[HH [V YLWVY[ WYVISLTZ
and solutions to managers. However, the
platform currently cannot sort these messages
based on their topic. Our task is to provide an
Application Programming Interface (API) which
enables ImproveWell's development team to
cluster and label these messages based on
[OLPY THPU [VWPJZ" [OPZ "V\SK HSSVA THUHNLYZ [V
identify important problems within the healthcare
organisation. By focusing on the major issues
Z\NNLZ[LK I" [OL Z[HH [OL "VYRPUN LU]JPYVUTLU][
could drastically improve.
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Authors: Kiran Gopinathan, Dhen Padilla,
(SL_HUKY\ )VUKVY" RPYHU NVW P UAtIfhorkt MiaoHad Shen, Annie Chen, Radu
HJ \R KOLU WHKPSSH '\JS HJ \R H$YPHSKRYYZ -PSPTVU" _PHVOHU ZOLU

IVUKVY "\JS HJ \R HJ \R HUUPL JOLU '"\JS HJ \R
Year Group: *647 7 YHK\ ASPTVU '\JS HJ \R

Client: 5\ILSK /LHS[O Year Group: *647 7

Technologies: React, Redux, Victory.js, D3.js, Client: 4PJYVZVM[ 4L[HPS

,_ WYLZZ UVKL QZ 4VUNV+) (W H Jodhneldgies Snity

: With increasing consumer adoption : As consumerism trends steer more
of wearable technologies, there is now a wealth and more towards digital platforms, new online
VM OLHS[O HUK A[ULZZ KH[H ILP U mtall vharetsidre Kpdning and expanding, but
the average consumer, however the lack of a [OL> MHJL H ZPNUPAJHU[ PZZ\L VM \ZLY :
common format for this data means that it is upon purchase. A common issue is that online
MYHNTLU[LK IL[ALLU [OLPY KPHLY$hdgpiad-consudne cannot grasp how clothing
and can not be analysed in aggregate. Fast seen online will look like on their own body.
Healthcare Interoperability resources, FHIR, AL[HPS PZ J\YYLU[S  [Y'PUN [V [HIRSL [O
is a lightweight data-transfer format, capable IYPUNPUN JSV[OPUN A[[PUN VU[V H KPNP
VM ILPUN LIJPLU[S® PTWSLTLU][L K OutskolutidrFfsSth develop a mixed reality
platforms. FHIR Visualization is a proof of application that allows users to visualise clothing
concept health dashboard demonstrating that VU [OLPY VAU IVK™ ;0L YLZ\S[ PZ H TVYL
a high-quality consumer product can be built approach for online shopping that allows users
using a FHiR-based backend. The outcomes of [V PKLU[PM® ALSS A[[PUN JSV[OPUN HUK
this project will demonstrate the capabilities of frequent returns.

the FHIR format, and will stand as an invaluable
reference for future FHIR systems.

Authors: Catalin Aioanei, Leanne Cheung, Carlo
>PURLSOHRL" aJHIJHP'\JS HJ \R S JOL\U
HJ \R aJHIJAP'"\JS HJ \R

* 6 47 7
ent: amd.len Council
Technologies: Botkit, Scikit-Learn, NLTK, Flask

Authors: Sondre Agledahl, Dilan Patel, Gleb
:RY'HIPU" ZVUKYL HNSLKHOS '\Jé‘]l-s|§
KPSHU [ WH[LS "\JS HJ \R aJHINZ§
Year Group: *647 7
Client: 4PJYVZVM]
Technologies! :*PM[ ?JVKL 4PJYVZVM[ (a\YL

- Our project was to create a chatbot
:83P[L )VV[Z[YHW ur project was

that automatically handles Freedom of
. - Information requests. It provides the user with
We have created an iOS application . . . . P .
mformatlon on previously answered questions.
for the visually impaired in partnership with

APIYVZVM[»Z *P[PLZ<USVJIRLK PUP. aﬂt;]']?talsﬁmpf 45875 to submit new
HISL TLL[ ULA WLVWSL HUK NHPU JVU Iformgtjon requests.

exploring their local area. Users set up an online

game of hide and seek by placing virtual audio

beacons around urban landscapes for others to

AUK (KKP[PVUHS MLH[\YLZ Z\JO HZ SLHKLY IVHYKZ

and friend groups add a competitive and social

aspect to the application.
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HTVVU[ VM LHVY[ YLX\PYLK HUK [OL JHS\L LHJ(
the features will bring to the organisation.
We thus built a web application for release

Authors: Oscar King, Frederick Bird, Bogdan WSHUUPUN THUHNLTLU[ PU[LYMHJPUN ~P[O H
(U[VU *OYPZ[PHU" aJHIVRP'\JS HJ laRlinqréldddd plahning tool BEARS. It is novel

\JS HJ \R aJHIIJH'\JS HJ \R because it accounts for uncertainty in feature

Year Group: *647 7 value and required time for completion.

Client: 4PJYVZVM] The system now provides an easy way for

Technologies! 4VUNV+) WYPUN (a\YL reeadd planners to create new projects, add

work items and visualise realise plans in a user-
. Cities Unlocked is an app originally friendly interface.

KLIJLSVWLK I 4PJYVZVM[ PU JVSSHIVYH[PVU ~P[O

Guide Dogs UK. It is designed for visually

impaired people and works by describing

what points of interest are around the user via

speech from a headset. Currently, there is no

personalisation on the app and every user has

the same places called out to them. We were

tasked with building a machine learning feature,

which makes suggestions of places to go based

on the user’s personality type. We have built a ar Grou 4 7

ALI (70 [OH[ [OL 4PJYVZVM[ HWW Jﬁ ﬁ 'Qr Ig JHSSZ

|ent ouncll
to when calling out places of interest, which in

Technolog|es. Azure products ( eg Data lake
turn creates a more personalised experience for )
the user store, Data lake analytics, Power Bl and

event hubs)

Authors: 1VOU >PSRPL APHK (S /HSHIP 2HP~ LU (
5\Y (I\ )HRHY" QVOU "PSRPL '\JS HJ \R aPHK
OHSHIP "\JS HJ \R RHP~ALU "\ "\JS HJ \R U\Y
IHRHY "\JS HJ \R

. A practical project that makes use

of a data lake with a lambda architecture

in conjunction with Power Bl (a business

intelligence tool) to ingest and process data
Authors: Joseph Kalash, Andrei Boscor, relating to tweets and street crime. This data
Opeoluwa Fajemirokun, Jamie Law, Daniel is displayed using Power Bl for analysis. This
J)SHIRALSS +HUPLS 4\URHJZP" Q Vdjabt@aRkdrSmHcol@boration with the shared
\JS HJ \R HUKYLP IVZJIJVY "\JS HJigiRl ahd/IT depaftidents of Camden, Islington
MHQLTPYVR\U '"\JS HJ \R QHTPL a@tHHaringey Souncils, which are currently
HJ \R KHUPLS TV\URHJZP '\JS HJ \Rpleknehtirg la Sata lake themselves.
ISHIJRALSS "\JS HJ \R
Year Group: *647.: 4
Client: UCL
Technologies! 9LHJ[ 9LK\_ 4VUNV+) 9
,_WYLZZ 5VKL QZ .VVNSL 4H[LYPHS <0 *OHY[Z

: Currently in release planning, there
HYL [OL MVSSVAPUN WYVISLTZ! AYZ[S® [OLYL PZ THQVY
uncertainty in what can be delivered in a given
time frame. Secondly, a lot of release planners
are reliant on gut instinct which leads to poor
prioritisation of high value features and lastly,
existing methods do not take into account the
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Financial Fabric — FIX Protocol Adapter
with BlockChain logging on Azure Data
Lakes

Authors: ,YPJ 2LUULK® 4HY[PU 2\R\YH

@HUJO\ SP 5PRVSHVZ 3PHWHRPZ 3HZaSV 4VYPJa
.LVYNL 5K\UN\ 1\UJOHV >HUN ?PU 1PU" LYPJ
RLUULK® "\JS HJ \R THY[PU R\R\YH "\JS

HJ \R "HUJO\ SP'\JS HJ \R UPRVSHVZ SPHWHRPZ '
\JS HJ \R SHZaSV TVYPJa '\JS HJ \R NLVYNL
UKVUN\  "\JS HJ \R Q\UJOHV "HUN "\JS

HJ \R _ QPU'\JS HJ \R

Year Group: *647.:

Client: Financial Fabric

Technologies: Azure, Swagger, node.js,

Blockchain, Hyperfabric, hyper composer.

Abstract: This project is split into two parts,

[OL AYZ[ WHY[ VM [OL WYVQLJ[ PZ [V HSSV” [OL KPYLJ]
consumption of FIX data onto an Azure Data

Lake. The second part of the project revolves

around proving a tamper-proof log of all access

JVU[YVS PU[LYHJ[PVUZ VU ASLZ “"P[OPU [OL +H[L SHRLZ
where the logs and the access controls to this

logs will be build on a Blockchain network.
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Innovation Projects

Consulting for Research and Development

(JHKLTPJ 9LZLHYJOLYZ HUK *VYWVYH[L 9LZLHYJO +L]JLSVWTLU[ 9 + SHIZ HJY\
ALSKZ OH]L QVPULK [OL 0?5 [V Z\WWVY[ V\Y Z[\KLU[Z "P[O WYV[V['WPUN HUK KL
are often intended to expand the scope of larger, pre-existing projects. Iterations of experiments and

a unique window into current, leading-edge research drives our Innovation projects to reveal new

insights. The potential is there to enable new collaborations and bridges to be formed, especially

on projects would not otherwise have the capacity to do it on their own.

Please note: handouts on specialist student Innovation projects will be available at Reception,
HUK "V\ JHU AUK V\[ TVYL HIV\[ [OL WYVQLJ[Z H[ HU OUUV]H[PVU WYLZLU[H[PVU

for further details).
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How do IXN partnerships work?

Industry clients who join our programme bring projects with strict, term-time deadlines.

,HJO JSPLU[ WYVQLJ[ OHZ H IYPLAUN HUK H\[OVYPZLZ [OL \ZL VM KH[H H
named technical mentor with the materials and supportive infrastructure required to facilitate

the project from the client side. IXN projects are chosen by a teaching panel and are formally

HZZLZZLK I° H <*3 Z\WLY]PZVY 720V SLHKZ [OL AUHS HJHKLTPJ THYRPUN
assistants from our dedicated cohort of research students play an integral role in supporting

students’ lab experiences.

Projects have a fully approved legal framework designed by UCL, which appreciates that
student work is prototypical only, and that clients should maintain IP ownership. We are
expanding — internally, with several further faculties at UCL, and externally, with other
universities who aspire to similar real-life educational opportunities for their students.

For the coming year, we especially welcome projects that are interdisciplinary in engineering,
from clients all around the world. We will continue to engage with our neighbours far and wide,
HUK [V ZOHYL V\Y L_WLYPLUJLZ VM WYHJ[PJHS HUK ZJPLU[PAJ LUKLH]V\

Would you or your company like to submit a project proposal for the academic year 2018-19?
For further details, please contact us via computerscience.comms@ucl.ac.uk with the
following details:

Name:

Company:

Area (e.g. healthcare):
Project description (3-4 lines):
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Transformational Digital Tools for Education
(TDTE) Projects

Consulting on Educational Infrastructure

This year we have launched a new track for student projects to pioneer improvements to the internal

mechanisms that underpin school and Higher Education management and processes. Further

improvements to our platform have led us to drive initiatives like our Coding Curriculum, supporting

local school. Closer to home, we have also supported UCL and other universities to roll out digital tools

support through problem-based learning. We have worked with various faculties to build apps and

WYV[V['WLZ [V KYP]JL LIJPLUJ PU V\Y A"VYRWSHJL § MYVT *VTT\UPJH[PVUZ [V /\T
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Student Abstracts

Authors: +HUPLS 4PU .HY® 3PU ,KPZVU
*OLU" KHUPLS TPU "\JS HJ\R Q SPU "\
HJ \R _\HUALP JOLU "\JS HJ \R

Authors: Zaid Al Lahham, Aleksi Anttila, Paul Year Group: *647 7

=LUOH\Z" aHPK SHOOHT '\JS HJ \RienHBCIRZP

HU[[PSH '"\JS HJ \R WH\S ]J]LUOH\Zlechhnd&i¢¢J ORUPJ 7/7 4°:83

Year Group: *647.*

Client: UCL Engineering : The UCL Computer Science
Technologies! 9\1° VU 9HPSZ 1H]H:JYPWLWIBXLTYLU[ "LYL SVVRPUN [V KLZPNU HL
7VZ[YL:83 :(:: [;43 system to manage room bookings - previously,
people had to call the room manager who had to

: The UCL TV Kiosk is a web application manually change the availability of rooms. The
designed to run on TVs and other display system was slow, as contact had to be made
screens throughout the departments of the UCL through emails or calls. Therefore, we aim to
Faculty of Engineering Sciences. It provides create a mobile application that will simplify
up-to-date information relevant to UCL students, the room booking process for the Computer
department members and visitors in a clean Science department.

interface. The Kiosk is populated with new posts
through a sophisticated content management
system. To ensure the coherence of UCL's visual
identity, the Kiosk has a custom color scheme
for each department.

Authors: Andreas Papavasiliou, Roxana-
,SLUH ;\N\SLH 1VZLWO /HSZL" HUKYLHZ
WHWH]JHZPSPV\ "\JS HJ \R YV_HUH LSLL
[\N\SLH "\JS HJ \R QVL OHSZL '"\JS HJ\
Authors: Alex Forey, Benedict Chan, Ryan Year Group: *647 7
>VUN" HSL_ MVYL" "\JS HJ \R IL Wl&P Ofange Day Nursery
JOHU "\JS HJ \R JO\UN AVUN  '"\J¥%ecHnblades! 7/7 4°:83 /;43
Year Group: *647 7

Client: UCL Engineering : The purpose of our application is to
Technologies: Ruby, Ruby on Rails, educate preschool children of the Orange Day
7VZ[NYL:83 5VKL Nursery while keeping it simple and fun for them.
Using voice recognition technologies and visual
: Our project was a comprehensive LHLJ[Z [OL L_WLYPLUJL [OH[ "L OH]L I\PS
follow-up Version 2.0 system to allow central easy for kids.

control of information displays around UCL, with

KLWHY[TLU[ ZWLJPAJ MLLKZ ZVJPHS TLKPH "PKNL[Z
and general use information (tube status, news,

weather). Each TV is assigned a token and loads

H ALIWHNL ZWLJPAJ [V [OH[ KPZWSH" HUK [OL

system can read which displays are in which

location and department, and so they can show

content accordingly. The displays are powered

by a central server running Ruby on Rails

and Postgres.
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have build a community management website
where students can join groups and register
Authors: Harry Thomas, Christopher Choi, for events, student leaders are given tools to
(SL_ -\UN" OHYY  [OVTHZ '"\JS HJmdvdage their group, and the teaching team
aJHIJOJ'\JS HJ \R ZO\U M\UN "\ J Sca tratiRstudent participation.
Year Group: *647 7
Client: UCL Computer Science,
Technologies! +QHUNV )VV[Z[YHW 4°:83

: The Industry Exchange Network
(IXN) was created to assign UCL students to Authors: Niko i Haon hana. Lixi
KPHLYLU[ SLILSZ VM PUK\Z[Y WYY (ﬁy@zﬁywﬁﬂi g, - .
students to IeaEn use?‘ul skills through [ 3 (OTLK H "R UPRVSH IVYIZV] IS
encountering real-world problems. However, the HJIAR OLSLU aOHUN ‘\JS HJAR SP_P SP  "\Js

. . ) ' HJ \R HOTLK LSZOHYRH~”P '"\JS HJ \R

assignment of students to projects is currently a Year Groun: * 647
THU\HS WYVJLZZ ~OPJO OHZ H OPCie%)t: gyzHK \A}U ZFHH»Z
time. Our project aims to automate the matching
process, using student preferences and exam
performance, to place students in a project
they will enjoy. This will speed up the matching
process and allow IXN to expand across UCL
Engineering, to further faculties and more
broadly, for other universities.

Technologies! ?HTHYPU :83P[L .VVNSL 4HWZ
Estimote

: Not all students are able to attend
welcome lectures and the tours of the university
during Induction Week. Therefore, a number of
students do not get a chance to have a look
around UCL. We are creating an app to allow
students to self-guide themselves around the
university at anytime. We hope that this app
will reduce the time it takes for students to get
Authors: 3LV 4J(YKSL *HTLYVU 4JSV\sé€d ®RJICL's layout and reduce the number of
4PUQHL 2HUN" SLV TJHYKSL "\ J SstddentRmbassadors needed for the tours.
JHTLYVU TJSVINOSPU '"\JS HJ \R TPUQHL

RHUN '"\JS HJ \R

Year Group: *647 7

Client: UCL Engineering

Technologies! +QHUNYV 7VZ[NYL:83

N Authors: Sakulwongtana, Weixi Zhang,
I +Y +LHU 4VOHTLKHSS® HSV l\?"lglf%
) . >LUALU AOLUN" WO\ ZHR\SAVUN[HUH '\JS
several Professors in the UCL CS teaching team,

; HJ \R ~LP_P aOHUN "\JS HJ \R ~"LU~LU

manage and encourage the Student Special 40OLUN \JS HJ \R
Interest Groups within UCL Computer Science. Year Group: *647 7
These allow students at UCL to explore areas of . b .

. L . Client: UCL HR and Finance
Computer Science out of motivational interest. .

) o . Technologies: Electron, Python

These are used widely in industry and include
JPY[\HS YLHSP[" =9 ISVJRJOHPU AUH_HJJL

HUK
. his system for UCL HR allows you
healthcare. However, there is no easy system . . .
L to take in electronic forms in word documents/
of monitoring student engagement to use for

PDFs, ext info jo and output an Excel
M\UKPUN KLJPZPVUZ HUK P[ PZ KP|JS\§3W\/'”YT] {09 find output an Ex
. . spreadsheet. It will'also combine information
groups to surface the work they are doing to gain

\ P ASLZ PU[V VUL ZWYLHKZOLL
OPNOLY ]PZPIPSP[> HTVUNZ[ [OL z'Y'\TQfL[Tz ?l[UI¥v§['HH [ [
In order to promote student engagement, we
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Authors: Hirushan Ranasinghe, Dingjun Liao,
:OLOY ' HY :VVTYV" aJHIOYH'\JS HJ \R

A\RH 4\Y]HUPKaL" WYHZOHU RHY\VaddR3ovipi U647 7

\JS HJ \R HKHT WLHJL
T\Y]JHUPKaL '\JS HJ \R
Year Group: *647 7

Client: 4PJYVZVM[ <*3
Technologies: .net, Bootstrap, Express.js,
UVKL QZ 4°:83

I ;LU "LHYZ HNV 4PJYVZVM][

the Surface generation of computers with the
Surface Table touchscreen computer. Our
project involves developing a new platform that
updates the original Surface Table technology
to support a modern windows 10 experience,
along with demonstrating collaboration features
with their current generation Surface Studio.
Demonstrating a decade of innovation evolved,
we have a technical PoC using our platform to
show an interactive learning environment for
teachers and students in a “Classroom of the
Future” scenario. We have developed open-
source libraries and documented our processes
for others to duplicate and build similar hybrid
table-tablet apps.

Authors: Elena Aleksieva, Nur Bin Wazir, Cyrus

‘\JS HJ \RClehRK*3 ,UNPULLYPUN -YVU[ 61JL <*3

[\KLU[ 9LJY\P[TLU[ 4HYRL[PUN *VTT\UPJI
4HYRL[PUN

Technologies: node.js, Express, npm,

AVUNV+) [;43 *::

! <*3 ,UNPULLYPUN -YVUJ[ 61JL OH]L
hadHisspkedkeeping track of projects and keeping
videos to the require standard. The aim of this
project is to automate the process of approving
videos.

Authors: 4\OHTHK ()+<3 9(A(2 @\U -HUN
ZO\U ZOHV" "HUK® YHaHR "\JS HJ \R "\U
MHUN "\JS HJ \R ZO\U ZOHV "\JS HJ \R\
Year Group: *647 7

Client: UCL Institute of Child Health

Technologies! 4°:83 WOW

: The client wants to transfer the
WHWLY IHZLK X\LZ[PVUUHPYLZ VU 7,4 *@
online web portal. We use the html and css to
build up the front end for questionnaires and
HKTPU WHNLZ 4°:83 HUK 70W MVY IHJRL
and eventually come up with a web public

/[VYIHU" aJHILPH'\JS HJ \R aJHIU Hhraugd Azure. With the help of the web, guests

HJ \R aJHIJNO'\JS HJ \R
Year Group: *647 7

Client: Orange Day Nursery
Technologies: Python, Django

. This project aims to improve Orange
Day nursery service by digitising their system,
to track children’s activities and meal planning
through an iPad. We intend to replace the
whiteboard currently used with a smart TV and

can register and login, answer and submit the
questionnaire. The administrator can check the
guests’ details and submissions.

JYLH[L H ALl HWWSPJH[PVU [OH[ PSS HSSV” [OL Z[HH

to add activities that will be then displayed on

the screen for parents to view. In this way, we will

facilitate data input and display.
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Authors: @PU /V -HYPK ,SHV\HKP 7LUNMLP AOHUN™
"PU OV "\JS HJ \R MHYPK LSHV\HHtRors:'8\S;Za -HU AOHUN @HURL >\ @\L"
HJ \R WOPSPW aOHUN "\JS HJ \R aJHI[A'\JS HJ \R aJaS ™ "\JS HJ\R

Year Group: *647 7 \L A\ '\JS HJ \R
Client: UCL Department of Developmental Year Group: *647 7
Science Client: UCL Department of Chemical Engineering
Technologies: React Native, Realm Technologies: Swift

: We were assigned to a client who is : This project is supported by the UCL
a speech therapist working at UCL. The client Department of Chemical Engineering. They want
requested we make a cross-platform application, [V PTWYV]L [OL AYL L]JHJ\H[PVU Z Z[LT MVY 9V
which would be used to assess the children they IWPSKPUN HUK 4HSL[ 7SHJL ,UNPULLYPUN )\PS
worked with. It would require an interactive test located in the UCL campus. They aim to replace
of 20 questions and also an interface to allow their current evacuation system with a more
the teacher to track the performance of their autonomous, electronic system, which would
students, add new students and many more HSSVA MVY H TVYL LHLJ[P]L LJHJ\H[PVU PU [O]
functions. The interface was developed using VM H AYL 6\Y ZVS\[PVU PZ [V KL]LSVW HU HW
react native and for the back-end storage of the APM[ [V M\SASS [OLPY YLX\PYLTLU[ ;0L WYV}
user’s data and scores. We used a framework would hopefully be implemented in

JHSSLK ,9LHST? "OPJO HSSVALK \DoibluddingsUK VJIPUL
access to the data store.

Authors: Zhuang Zhang, Shirin Harandi,
Authors: @\_\HU 3P ;;PLM\ *HP 7PLYYALV{MWMUKYIVUP" aJHlaa '\JS HJ \R ZOPYPU
YA\THU™ "\_\HU SP "\JS HJ \R QLHOHWMUKRS '\JS HJ \R aJHIURZ'\JS HJ \R
HJ \R WPLYYL HSL_HUKYL NY\THU Yed\G®upi J*6R7 7
Year Group: *647 7 Client: UCL
Client: <*3 *: *VTT\UPJH[PVUZ HUK 4HetRblpBiesN OVUPJ 4°:83 7/7
A4HUHNLY <*3 +LWHY[TLU[ VM *VTW\[LY :JPLUJL

Technologies: MySQL, PHP ! ;0L ;YHIJ 3PNOJ[ :"Z[LT PZ \ZLK I
[OL ;LHJOPUN (ZZPZ[HU[Z HUK :[HHZ PU <*3 *:
. We have Developed an online platform lab classes to quickly monitor the progress of
that would allow students to upload media. each group and each student in their project
We would then have to convert the media into a work phases. Currently, there is a web version
WKM MVYTH[ ASL HUK HKK MLH[\YNVMV@[QYHNY$PMO[ :"Z[LT /VAL]LY P[ JHU
IXN platform. sometimes be troublesome to bring in a laptop

just to access the system. Our task is to make

a mobile version of the current system to make

it more available. Our solution is to use lonic for

MYVU[ LUK KL]JLSVWTLU[ ~P[O 4°:83 HUK 7/7
for back-end development to make the mobile

equivalence. This will make it easier for Teaching

Assistants to monitor the groups and record their

progress during lab sessions.
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data in visual context. We believe the outcome
of this shift should bring more visitors to the
collection.

Authors: >HU'\L AOHUN 4POHP OVU\[ +LHJVU\

:LYNPV /LYUHUKLa" "HU\L aOHUN "\JS HJ \R

PVU\[ KLHJVU\ "\JS HJ \R

ZLYNPV N\[PLYYLa '\JS HJ \R

Year Group: *647 7

Client: UCL Digital Humanities

Technologies! (a\YL 4°:83 +VJRLY

Authors: Daniel Savu, Ibrahim Emara, Chaojie
3PUN" KHUPLS ZH]\ '\JS HJ \R PIYHOPT
LTHYH "\JS HJ \R JOHV SPUN "\JS HJ \R

. ar Grouyp, *647 7
| SOLU L_WVZLK [V AYL WHYI%[r(EUﬁZ .
. . S Client: NTT Data, Cambridge research team
wrinkle and harden, making them illegible in most

JHZLZ 4HU" HYJOP]PZ[Z HUK V[OLYWILKT B vunsz
around the world struggle to obtain consequential

information from historical parchments in thi

I r. . 'on o . storical par S! . s the University of Cambridge, found that the
condition. Our client has developed a series linquistic skills hildren from age 4-6 ranges
VM HSNVYP[OTZ AOPJO JHU TVKLS 3 i\nﬂ@ [Ckl _Onwecargneu istoguse
YLWYLZLU[H[PVUZ VM AYL KHTHNL%{JJ‘@H? ?oeksl%tjg P

. . ata’'s small speech and vision
and our team aims at providing back-end servers )
. L enabled robot, to build a chatbot that can tell an
to run these algorithms and a web application

interacti hildren to help them i
MVY VY \ZLYZ [V IL HISL [V VI[HPLIJnﬁa%%eTI?rL}J,[[Olgl ren to help them improve

. . . their linguistic skills. SOTA will keep telling a
representation of their parchments. The main \f nc\ se qQ tion when it reaches a
LJOUVSVNPLZ AL \ZL HYL 4PJYVZ f@rﬁﬁ? gL % 3@
[ . . | J ] Lef WVUZL VM JOPSKYLU ~PS
machines and other services, Docker, Bundler

HUK 74=: MVY [OL HSNVYP[OTPJ zf&ﬁ%ﬁ@dﬁww”eXt'”thEStory-Andwe
A

dictionary function to hel
/;43 HUK 7/7 HUK (WHJOL MVY [OL'N f € dictionary function to heip
children learn new words.

: Our client, Dr Jenny Gibson from

ors: Popa Andrei Dragos, Suhayb Hirsi,
Authors: 4PYJLH (UKYLP YHYN :[LMHUY P | Dragos, suhayb Hirsi

- VVX. + U" KYHNVZ WVWH "\JS HJ \R
AYPWPKVY 9PUNV #OV" HUKYLP IHYZ\\OHI\\ OIEHVYZ\II-3 "\JS HJ \R MHYVVX KLHU
Z[LMHUVZ L]YPWPKV\ "\JS HJ \R

ac.uk
YPUNV JO\ "\JS HJ\R

Year Group: *647 7
Year Group: *647 7 up

Client: Urban Dynamics Lab
Client: The British Library l y S

Technologies! +Y\WHS 7VZ[NYL:83 7/7 3+(7
Technologies! UVKL QZ L_WYLZZ QZz 4%?5\19)% [ (
D3.js

: Our project aims to create an open
community of researchers, experts, politicians
and businessmen, with transparency on urban
development and the power to control all the
required changes for the well-being of the
surroundings and their inhabitants. This is
Urban Dynamics Lab, created in collaboration
with Team Ten to come up with the best online
Expert Facility (analysis and data management)

. We are designing visualisations for a
large database of digitised endangered records
custody of The British Library. The given way
to browse the collection until now was through
regular keyword searching and it is catered
towards people with an academic background
that know what they are looking for. Our aim was
to present ways to extract meaning out of the
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and forum (knowledge base) so that an entire

JVTT\UP[" JHU NHPU HJJLZZ [V KH[H HUK VHLY

support on improvements of urban development.

Authors: -YHUJLZJV )LUPU[LUKL

HUKYLP TH_PT
ac.uk

Year Group: *647 7
Client: British Library
Technologies: React, Firebase, Python,
LUZVYAvV~

. Scribal Handwriting is a handwriting
analysis web-based app that allows archivists

HUK YLZLHYJOLYZ [V AUK VJJ\YY
ZWLJPAJ JOHYHJ[LYZ ~P[O H JLY

across multiple manuscripts. It relies on image
recognition in conjunction with anti-aliasing and
normalized cross-correlation.

Authors: Charaka Abeywickrama, Zakhar Borok,

AOHYMHU /HZIVSSHO" aJHIJHI'\JS H
‘'\JS HJ \R aOHYMHU OHZIV

IVYVR
ac.uk
Year Group: *647 7
Client: Dr Cathy Holloway, UCL Computer
Science
Technologies: Android

: The Tangible Data project for Dr
Catherine Holloway focuses on designing a
system which enables blind or visually impaired
people to explore graphs, and the data sets
behind them using a physical interface. Our
solution was to make an Android mobile
application that would redraw any existing graph
saved in the device storage. In this application,
by touching any points of any graph the device
would vibrate and provide haptic feedback
accordingly.

(UKYLP 4‘-|
2HTPS AHQHJ" MYHUJLZJV ILUPU[LWUKL j\
‘\JS HJ \R RHTPS

Authors: Carlo Camurri, Vlad Istrate, Ronglong

2L" aJHIJHT'\JS HJ \R ]SHK PZ[YH[L '\JS
HJ \R YVUNSVUN RL '"\JS HJ \R

Year Group: *647 7

Client: UCL, Inria

Technologies: Firebase, Android SDK, node.js

[ WSL [VKH® VAU IL[~LLU

four devices that are constantly
con:§cted to the internet. In this context, many
UV[PAJH[PVUZ MYVT V\Y MH]VYP[L HWWSPJH[F
ZLU[ [V HSS VM V\Y KL]PJLZ AVVKPUN [OLT ~F
information. Studies show that this excess of
UV[PAJH[PVUZ JHU KPZ[YHJ[ [OL \ZLY HUK L]L
lead to stress and anxiety. The main aim of
NotiPlex is to enable users to create personal
JVUAN\YH[PVUZ [V YLKPYLJ[ UV[PAJH[PVUZ VU

L:P/E proprlate devices, like a multiplexer

UV EAJEI!}BVUZ ;OLZL JVUAN\YH[PVU VW]IF
e |nt0 account the proximity of each of the

devices with the user, the geographical location

of the devices and the time of day at which the

JVUAN\YH[PVU ZOV\SK [HRL LHLJJ

%Hg%?ing@P /\LP 7O0\HY @PUN 3PU 4VPa
|_Z|ﬁ?|T IR"O0'\JS HJ \R aJHISPU'\JS

HJ \R TVPa OHZZHT '\JS HJ \R
Year Group: *647 7

Client: UCL Interaction Centre

Technologies! +QHUNYV 4°:83 7VZ[NYL:83

: Our project aims to create a platform
for people interested in UCL Digital Health to
AUK PUMVYTH[PVU HIV\[ TLTILYZ VM <*3 "0V F
AVYRPUN PU [OL YLSH[LK ALSKZ 6\Y "LIZP[L Z
allow UCL members to sign in to update or
upload their own information, too. This will assist
them in creating opportunities for collaboration
or discussing about their area of expertise.



Authors: nour obeid, Junda He, george
IHKLH" aJHIUVI'\JS HJ \R OL
JVT NLVYNL IHKLH "\JS HJ \R
Year Group: *647 7

Client: British Library

Technologies: Django

. We are creating a website that is able
to do the geo-parsing, and to extract the place
names and the descriptions of each place.

The main purpose of it is for academic studies
PU [OL ALSK VM >>
lack of gazetteers of the historical place names.
We found a third party api that uses a statistical
logger for place names and it resolves this issue.

Authors: Alexander Charles, Phoebe Staab,

.PVIHUUP ;LUKLYPUP" HSL_HUKLY JOQRYSISZRL'\OBYYPLZ
‘\JS HJ \R NPNIHBUP\JS HJ \R NLUL Z[LPU

HJ \R WOVLIL Z[HHI
[LUKLYPUP "\JS HJ \R
Year Group: *647.*

Client: University College London
Technologies! /;43 *:: 1H]H:JYPW]
JVV[Z[YHW Q8\LY" 7/7 4HYPH +)

: The UCL Industry Exchange Network
website allows UCL Computer Science students
to get involved with term-based client projects
and allows potential clients to reach the
department. The main objective of the website,
therefore, is to market IXN to industry partners
and enable the capabilities of UCL Computer
Science students to be seen. This is a re-
imagined and new build platform for the website,
currently at www.ixn.org.uk.

'"O\JARBSIVUUVSS®
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Authors: 1HRL JVUUVSS® +LUPZH 4HYPH 9VT

"\JS HJ \R KLUPZH THY

YVTHU "\JS HJ \R

Year Group: *647.*

Client: Teen Reading Action Campaign

Technologies! (UN\SHY , WYLZZ 4VUNV+)
: The web app is developed for TRAC

(Teen Reading Action Campaign) to promote

reading amongst teenagers. The app primarily

allows users to navigate through a book list by

:OL PUP[PHS MIYOMBLTHRNZ [BIL[OVY HUK [P[SL [V AUK H

app also allows a user to build up a list of books
they have enjoyed and suggest others material
based on this.

Authors: Luke Harries, Daiana Bassi, Gene

"\JS HJ \R KHPHU!
"\JS HJ \R
Year Group: *647.*

Client: University College London

Technologies! OVUPJ )VV[Z[YHW Q8\LY"
7VZ[NYL:83

5VKlL

: The UCL Showcase app is designed to
allow all attendees of the UCL CS Showcase Day
to maximise their experience on the conference-
like day. By providing all the information on the
day’s events, facilities and location as well as
allowing interaction via personalised scheduling,
favouriting and voting for projects, the app
provides an improved experience for attendees
and speakers.



36

Authors: :VWOPH )V[a (U[VPUL ;PHU >VU /VUN"
Authors: 4PJOHLS (YPUN )LYRL 2VY\RVMaOPH IV[a '\JS HJ \R HU[VPUL [PHU "\JS
+HUXP /L" TPJOHLS HYPUN "\JS HHJI\RR WMWMRDVUN "\JS HJ \R
RVY\RTLa '\JS HJ \R KHUXP OL VYelSGhdup:\R647.*
Year Group: *647.* Client: UCL Department of Computer Science
Client: UCL Faculty of Laws and UCL Engineering
Technologies! )VV[Z[YHW 7/7 4°:83 Technologies! OVUPJ 7/7 4°:83

' 4AHWWPUN [OL 4VYHS *VTW H\ZZraPiZTHis project required the design and

web application which helps measure in-house PTWSLTLU[H[PVU VM H ;YHIJ 3PNOJ[ -LLKIHJR
lawyers’ attitude to ethics. Our client, Prof. 7Z[LT MVY [OL WYVQLJ[ JV\YZLZ VHLYLK | <*¢
9PJOHYK 4VVYOLHK PZ HU HJHKLCP®ahdH1 thofuturer 8ther departments and
Department of Laws and envisaged to make a faculties. The aim is for the project to function
JVU[YPI\[PVU [V HIJHKLTPJ YLZLH Ya3@ fatuvdeRly |ab fe®dbavkNihput and receiving
law. The idea behind the project was to distribute application, where the teaching team in labs
a survey on ethics to in-house lawyers, collect can submit and review feedback (red-yellow-
their responses and calculate a personal score green with comments), and students can see a
for each respondent by comparing their answers historical overview of their personal feedback
against an existing database. bringing further consistency to the feedback
process.

Authors: Peter Prebensen, Cyril Nie, Aakash

JOHSSH" W WYLILUZLU '"\JS HJ\R J'YPS UPL '
\JS HJ \R HHRHZO IOHSSH '"\JS HJ \R

Year Group: *647.*

Client: UCL Institute of Child Health

Technologies! OVUPJ :8SPJ[L

: The project is to develop a mobile app
to help users identify the appropriate statistical
test for their datasets. The app also provides a
glossary on technical terms.
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Project: +L[LJ[PUN +LTLU[PH [OYV\NO .HP][
(UHSZPZ \ZPUN 4HJOPUL 3LHYUPU N Author:
CS Undergraduate YOV[" "PSSPHT IOV[ '\JS HJ \R
. . , .
FInaIIStS PrOJeCtS Project: ( NHTPALK T [YHPUPUN HWW MVY Ol
is\s)g)nfls on protocols and participatory

>OPSL V\Y AYZ[ ZLJVUK HUK 4|—P§<
[ f 1UFSSHUJL HZZVJIPH[LK A"P[O APRH ]P)

students work in project teams,
. " .I el (UKYLP )VZIVY" HUKYLP IVZJVY '"\JS HJ
Computer Science Undergraduate

Finalists work on independent projects.
A selection of these projects are
listed below.

Projectt <UKLYZ[HUKPUN HUK WYLKPJ[PUN M
Z\JJLZZ VM 2P]H TPJYV SLUKPUN WSH[MV
4HYJ )V\YKLH\ KL MVU[LUH ™" THYJ MVUJ[L!
ucl.ac.uk

Project: 4ALHZ\YPUN ]PZ\HSPZPUN HUK HUHS
Student Abstracts NHWZ PU ZWLLJO PU KPHSVN\L Z Author: Cosm
5PJVSHL )YLZ\N" JVZTPU IYLZ\N ‘\JS HJ
Projectt 7VY[MVSPV ;OLVY" HUK (J[P]JL OUJLZ[TLU]
and Allocation in Cryptocurrencies Author: Leah Project: (\[OVYPUN ;VVS P6: (WWSPJH[PVU Au
(S OHSHZLO" SLHO HS OHSHZLO JUWSHHILPR" ILYH[ JLIPR '\JS HJ \R

Project: 9LPUMVYJLTLU[ 3LHYUPUN MPiyjed\ S[WSMYH[PVU VM 6/3* ]Z 6YKLY )VVF

8\LZ[PVU (UZALYPUN Author: 4PU[[\ (SHRRARAQH,YH'KPUN <ZPUN H *\Z[VT )\PS[ .+(

TPU[[\ HSHR\PQHSH "\JS HJ \R ;s YHKPUN 7SH[MVYTAuthor: 2LS]PU *OHU" RL
JOHU "\JS HJ \R

Project: <*3 *: :OV~NJHZL +H" Author: Asim

(SP" HZPT HSP "\JS HJ \R Project: (U 04+) KH[H HUHS ZPZ HUK ]JPZ\HSF
web application Author: /HV *OLU" O JOLU
Project: Application of Probabilistic Graphical ucl.ac.uk

4VKLSZ MVY MVYLJHZ[PUN 6PS 7Y PJL Author: Danish

(S]P" KHUPZO HS]P "\JS HJ \R Project: 4LKPJH[PVU (KOLYLUJL (WW Author:
2"VR *OLUN" R*"VR JOLUN "\JS HJ \R

Project: 9LW\[H[PVU :WPSSV]LY PU [OL )HURPUN

:LI[VY Author: 5HUJ" (TLSPH" UHUJ® WMle&PISNVYP[OTPJ +PZW\[L 9LZVS\[PV U Aui

ucl.ac.uk 2VR *OP" RVR JOP "\JS HJ \R

Project: Construction of an Inexpensive Projec: DL[LJ[PVU VM WYPJL THUPW\SH[PVU
LPZTVTL[LY :"Z[LT -VY [OL 7YLKPNPWWYWYLUJPLZ \ZPUN 5L\YHS 5L[*"VYR
Volcanic Eruptions) Author: (UNLSVZ (UNLSPKRLRL *OVASLZ" S\RL JOVASLZ '"\JS HJ \R
HUNLSVZ HUNLSPKLZ '\JS HJ \R

Project: - SV~ (UHSZPZ VU HU 6USPUL 4PJYV
Project: ;3YHIJRPUN >PSKSPML *V\U[Z <ZFPHIMYQFIT 2P]HAuthor: (UHZ[HZPH *OYPZ[™"
OU[LYUL[ 6M ;OPUNZAuthor: 4H[[OLN HW$IBZ[HZPH JOYPZ[" '\JS HJ \R
TH[[OL” ILSS '\JS HJ \R

Project: (UHS [PJZ HZ H ZLY]PJL" ,JVUVTPJ
Project: OUK\Z[Y" ,_JOHUNL 5L[*"VYR 7YAWQUHZ[PUN ;VVS <ZPUN 4HJOPUL 3LHYL
A4HYRPUN :"Z[LTAuthor: 6SP]LY )LUULAJtho SRILY[ *PUJH" YVILY[ JPUJH '"\JS H.
ILUUL[[ '\JS HJ \R
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Project: +L]LSVWTLU[ VM WYV[LPU KPRyettKUMIOPUL 3LHYUPUN (WWYVHJO ;V -YH\K
WYLKPJ[PVU ZLY]JLY \ZPUN THJOP UL [SUHPUP PN HUKVUSPUL I\ZPULZZ Author: Cesar
+QHUNV Author: :YPRYPZOUH +H[SH" ZYYPRHKHDUEHNH" JLZHY JLNH '\JS HJ \R
KH[SH '"\JS HJ \R
Project: 4V[P]H[PVU +H[H 4PUPUN (WWSPJH[PVU
Project: *VTIH[[PUN 9HUZVTAHYL VU (Auk®VPH\YH -VVK™" SH\YH MVVK™ "\JS HJ \R
Author: (TPY +OHKH" HTPY KOHKH '"\JS HJ \R
Project: 3VUKVU 9LZ[H\YHU[ (K]PZVY Author:
Project: 9LHS ;PTL :JYLLU :WHJL .SVIRBHVMLUN -\" _PHVMLUN M\ "\JS HJ \R
O0SS\TPUH[PVUAuthor: )LUQHTPU *SHYR" ILUQHTPU
JSHYR "\JS HJ \R Projectt , WYLZZPUN -HJPHS (UPTH[PVUZ PU =9
<ZPUN H :RL[JOPUN OUJ[LYMHJL Author: Vania
Project: +L]LSVWTLU[ VM HU (K]JLY[PZPWMN~AHU ZL[PVUV" JHUPH ZL[PVUV "\JS HJ \R
A4HYRL[WSHJL MVY :VJPHS 4LKPH (JJV\U[Z Author:
4HY ® *VUKL" WH\SPUL JVUKL "\JSPiddct RLULYH[PUN °4VVK 4\ZPJ» IHZLK VU
[OL ,,. ZPNUHSZ HJIJX\PYLK \ZPUN H WVYJ[HISL ,
Project: OU[LSSPNLU[ =PZP[VY .\PKL headlgetMtior: )LIOHU" .YH]LZ" bethany.
IHTW[VU *V\Y[ 7THSHJL Author: 7YH[LLRYHHJOHS"\JS HJ \R
WYH[LLR KHOHS "\JS HJ \R
Project: +LJLU[YHSPZLK AUHUJPHS YLN\SH[PVU
Project: ( +LLW 3LHYUPUN (WWYVHJOAMNON J*HW[GHTPU /HKALSK" ILUQHTPU
/HYTVUPZH[PVU! (WWSPLK [V +PH\GRAXH LXK AuthdS HJ \R
:OP]HT +OHSS" ZOP]JHT KOHSS '\JS HJ \R
Project: *VTW\[H[PVUHS -PST (UHS ZP Z Author:
Project: 5L\YHS UL[*"VYR WYLKPJ[PVU(MZKHPY /HSS" HS OHSS '\JS HJ \R
JY W[VI\YYLUJ 0*6 WYVA[HIPSP[" Author: Akhil
+OPY" HROPS KOPY "\JS HJ \R Project: 3HILSSPUN TV[PVU YLSH[PVUZOPWZ IL["L
entities in a video Author: .HSLU /HU" NHSLU
Project: )PN +H[H HUHS '[PJZ PUMYHZ[O'MIJ\YLJS HJ \R
MVY IL[[LY \YIHU WSHUUP U N Author: Vicky
+PULZOJOHUKYH" JPJR® KPULZOJOROiggt:YAHOQVYSYIN YLIVNUP[PVU HUK JHSJ\SH[L
ac.uk APUUPUN OHUKZAuthor: 2*VR /H\" RAVR
OH\ "\JS HJ \R
Project: 7YL]JLU[PUN [OL 7YVWHNH[PVU VM *'ILY
([[HIJRZ [OYV\NO [OL HWWSPJH[PVRrojd!l >3, NY[S L Author: 2\UALU /L" Q\U~LU
ZKP Author: 4H_PUL ,T\VIVZH" TH_PUL OL '"\JS HJ \R
LT\VIVZH '\JS HJ \R
Project: +L]LSVWTLU[ VM H\NTLU[LK YLHSP[" (9
Project: OUJLZ[PNH[PUN +LLW 9LPUMVNWMWSERBJH[PVU [V ZVS]L [YHKP[PVUHS IYHPUZ]J
BLHYUPUN ;LJOUPX\LZ PU [OL ([HYPL[OMKYWYNVUBLTZAuthor: 2Ha\TH /VJOPU"
Author: ;OVTHZ ,ZWHJO" [OVT LZWHJ®HAa\IH OVJIJOPU '"\JS HJ \R
ac.uk
Project: OTWYV]PUN *\Z[VTLY ,_WLYPLUJL HUK
Project: ,Z[PTH[PVU VM OLHS[O JVUKBIBRFUEZZRZU(UHS [PJZ >P[O +PNP[HS 9LJLPW[ZAu
*V[L +»0]VPYL HUK :LULNHS \ZPUNOZHBBU +IMHPW" PZ[]JHU OVHLY "\JS HJ \R
9LIJVYKZ *+9 Author: 6WLVS\*"H -HQLTPYVR\U"
VWLVS\*"H MHQLTPYVR\U '"\JS HJ PRject: OTHNL [V :WLLJO T )\PSKPUN ( :PTWSL
(ZZPZ[HU[ MVY )SPUK 7LVWSLAuthor: 6]PKP\ 0SP
OVYH[P\ PSPL "\JS HJ \R
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Project: ( WLLY [V WLLY ASL ZOHYPUWrdit®: WS P UM[RNHJ\YHS SHUN\HNL WYVJILZZI

[OH[ HSSVAZ WLVWSL [V X\PJRS  ZIOWK IZ AS[IPZTAuthprHUHS ZPZ [V KL]JLSVW H T

1PL OU" QPL PU "\JS HJ \R KL[LYTPUL TLKPH YLWYLZLU[H[PVU VM W
KPZHIPSP[PLZ MYVT ~LI IHZLK [L_[ HY[PJ

Project: -PUHUJPHS ;Y\Z["VY[OPULZZ )HRLK AHASHUH" IHN\Z TH\SHUH "\JS HJ

5VU *YLKP[ :JVYL 4L[YPJZ Author: Diana-Elena

ovuLzJ\" KPHUH PVULZJ\ "\JS HJIPect: 4\ZPJ /HYTVUPZH[PVU I~ .LULYH[PUN
Counterpoint Author: .HY YL[[ 4H " NHYYLJ[[

Project: 9LWYLZLU[PUN X\HU[\T Z[H[LZHKP[O\JS HJ \R

variational autoencoders and restricted

)VS[aTHUU THJOPULZAuthor: 1\Z[PU PMjfect! \@Q\WZ[PTWHJ[ VM +L]LSVWLY ;VVSZ VU

Q\KL "\JS HJ \R OTWSLTLU[H[PVU VM (JJLZZPISL >LI Author:
ALHYZ" LTPS  TLHYZ '\JS HJ \R
Project: SLI\YP[" <ZHIPSP[ 9PZR VM

*Y W[VI\YYLUJI ! ( ([\K> VU P[Z ;YHRb¥CE AutidtU[PJ -V\UKH[PVUZ MVY ,THPS -F
2HULZOHYHU 2HY\UHUHU[OHU" RHAUMhEOHYWRLSL 4LUHYH" KHUPLSL TLUHYH
RHY\UHUHU[OHU "\JS HJ \R ac.uk

Project: (S[LYUH[P]L +PZW\[L 9LZVS\[Projéet\ZRYNL :JHSL 9LWYLZLU[H[PVU ,]HS\I
J)SVIJRJOHPU ;LJOUVSVNPLZAuthor: Rajibt 5H[\YHS 3HUN\HNL 7YVJLZZPUN Author: 4
2HY\UHYH[UL" YHQPUK RHY\UHYH[ULULAQAUB"HHWR TLULaLZ '\JS HJ \R

Project: OTHNL >VYKZ Author: /" VQVUN 2Prdject: :LU[PTLU[ ZWPSSV]LY LHLJ[ PU
Q\Z[PU RPT "\JS HJ \R JY W[VJI\YYLUJ THYRL[Author: .LYTHU 4PR\
NLYTHU TPR\SZRP "\JS HJ \R
Project: -YHTL OU[LYWVSH[PVU \ZPUN +LLW
*VU]VS\[PVUHS 5L\YHS 5L[*"VYRZAwhjecaromiLl PTWSLTLU[H[PVU VM H TP_ UL]
3H[HS" QHYVTPY SH[HS '\JS HJ \RISPLU[ [OH[ Z\WWVY[Z HUVU TV\Z JVTT\U
Author: 4AVOHTTLK 4PYaH" TVOHTTLK
Project: +PNP[HS *SLYR Author: 4PU 3H\"TPYaH "\JS HJ \R
JOYPZ[VWOLY SH\ "\JS HJ \R
Projectt .LVNYHWOPJHS (UJOVYZ MVY (\NTLL
Project: (UHS ZPUN [OL KPIJ\S[PLZ V ReaMHApZSRALEWTUFPSANWLRHUZH LTP 4VTVK\"
[V (NPSL "P[OPU H SHYNL ZJHSL LW[LRHNU P¥IANUhor: '\JS HJ \R
IHTPL 3HA" QHTPL SH”A '\JS HJ \R
Project: -PUKPUN [YLUKZ HUK PKLU[PM PUN
Project: -HZOPVU /LKNL -\UK Author: XuanyPU Z[\KLU[Z SLHYUPUN [OYV\I\NO [OL \ZL
3P\" HZOSL" SP\ "\JS HJ \R JVTWHUPVUZ VUSPUL SLHYUPUN [VVSZAu
A4V\YP[ZLU" QVOHU TV\YP[ZLU "\JS HJ \R
Project: + -HJL 9LJVUZ[Y\J[PVU -YVT H :PUNSL
OTHNLAuthor: )LULKPJ[ 3VO" ILU SVOProjéttl S+ KLLW SPM[PUN Author: (QPH 5H]LLK"
ac.uk HQPH UH]JLLK "\JS HJ \R

Project: , TV[PVU (UHS ZPZ PU 5/: TLURIEtOLTHBYY]PUN TV[VY JVU[YVS VM 6SS°
line phone calls Author: 1THZTPUL 3\" QHZT Prbbbt with personality Author: ;\KVY 5PJH" [\KVY
S\ "\JS HJ \R UPJH '\JS HJ \R
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Project: (U OUJLZ[PNH[PVU HUK 4VKLSE®&dN WM(BKYKPX TP_ UL[*VYR JSPLU[ \ZPUN [O
7YVASLZ RUtha2P]®IL\L 6UN" ZOHUPJL:WOPU_ WHJRAUhM:VYVIHY[ :V\S[HUHL]"
VUN '\JS HJ\R YVILY[ ZVAS[HUHL] '\JS HJ \R

Project: +LJLU[YHSPZLK -PUHUJPHS 9PWNe&HARY WP \@APQ\WYP[® :LSLJ[P]L +PZJSVZ\YL
J)SVIJRJOHPU ;LAGhOrYY SENK 6U\" ]SHKCredentials Author: 1LKYaLQ :[\Ja"UZRP" QLKYaLQ
VUV "\JS HJ \R Z[\Ja"UZRP "\JS HJ \R

Projectt OUA\LUJL (WWVY[PVUPUN <ZFRbcd HOQPUWHLI[ VM JVSVY TH[JOPUN VU Z\IQLJ]I:
3LHYUPUN )HZLK 9LSH[RMWZOPW (UWHSHZPXU \ZPUN L L [YAth&PSjN KL]PJLZ
@\HU 7HU" "\HU WHU "\JS HJ \R :\U" ZPQPU Z\U "\JS HJ\R

Projectt )\PSK H ZPUNSL WYVQLJ[VY JPddc H SNWH[POS Z MVY WYL WYVJILZZPUN \YIHU
H\NTLU[LK YLHSRJthoZ ZYLAUN 7HU" KH[H MVY HK]HUJLK HUHS [PJZ PU /HKVVW *S\Z
IV'HUN WHU "\JS HJ \R Author: ;P ;HU" Y'HU [HU "\JS HJ \R

Project: *VKL *VTWSL[PVU MVY (70 WYdacVBIZ]LZ[PNH[L VM 7YLKPJ[PVU VM -VVJ[IHSS
Author: *VUZ[HU[PU 7L[YLZJ\" JVZ[PU ¥H[MABI}JVTL <ZPUN :[H[PZ[PJHS (UHS 'ZPZ HUK
ucl.ac.uk 5L\YHS 5L[AMMORZHYV Q\U ;HUN" NHV
[HUN "\JS HJ \R
Project: 4LL[\W :JOLK\SLY (UKYVPK (WWSPJH[PVU
Authorr THUWHPQ 9HUKOH"H" QHUWHPrgect HUK®YHAHS 9LHSP[®" OUW\[ (70 MVY 4LKPJHS
ucl.ac.uk Applications Author: ;OLVKVY ;\YULY" [OLVKVY
[\YULY "\JS HJ \R
Projectt *VTWSL_P[" VM +LJPZPVU 7YVISLTZ VM
.YV\WZ AP[O -PUP[L AuthbiZ UackH [PV U Projectt (\[VTH[LK \ZLY TVKLSSPUN HUK KH[H
9VASHUK" QHJR YVASHUK '"\JS HJ MRUHS ZPZ IHZLK VU H UL"Z YLHKPUN HWWx»Z PL
SVN I" \ZPUN THJOPUL SLHYUPUN [LJOUPX\LZ Al
Projectt 6 TUP]JLYZL Autiod QHTPU 9°1LZ" ,K\HYK <YZPUZJOP" LK\HYK \YZPUZJOP "\JS HJ
ILUQHTPU Y ]LZ "\JS HJ \R
Project: ;OL :LTHU[PJZ VM :THY[ *VU[YHJ[Z <ZLK
Project: A>: 3HTIKH *VU[PU\V\Z +LSP]LRFU )HURPUN HUK -PUAUthdrP B8&brieL Y]PJLZ
Author: 1HUVZ 7V[LJRP" QHUVZ WV[LIJRPUIJHINHIYPLS JHUJH "\JS HJ \R
ac.uk
Project: =9 ;LYTPUHS AuUtHdN "HUN >\"
Project: UZPUN 5PNOJ[ ;PTL 3PNO[ PTHNLYRLAWNZ A\ "\JS HJ \R
H WYV_" [V KL[LYTPUL [OL SL]LS VM ~LHS[O HUK
WV]ILY[" H[ KPHLYLU[ NYHU\SHYP[PPEjettUK*B]BSSHP[PIUNZQOVSVNPJHS :LY]PJLZ
KPHLYLU[ [LJOUPX\LZ PU JHSJ\SH[RUWHr:[GOVWIP ®QUUHZXYVUN" [OVTHZ
VM H YAMRBYNLIL[UPWH[ :HYHAVUNZ\[OLUIHTYVVUN '\JS HJ \R
QL[UPWH[ ZHYHAVUNZ\[O '\JS HJ \R
Project: (UHSZPZ VM PUMVYTH[PVU AS[LYPUN UL]J
Projectt (\NTLU[LK 9LHSP[" ,NVJLU[YP HSNMWMNH OPN\ZOARItHokL AOHUN" _PU\L aOHUN"
(9,5 (WAWhor: +HUPZO :L[OP" KHUP Zuol.ac.uk
ZL[OP '"\JS HJ \R
Projectt <ZPUN (9 VU H 4VIPSL +L]PJL [V *OHUNL
Project: :[\KLU[ 7YVQLJ[Z 4AHUHNLTLU[*HZ[YH 7VZP[PVU PU H :JLUL VU [OL *H[LUH
Author: 4PUN :PLA" TPUN ZPL”A '\JS HJZSIR[MWtMoF: (UKYLHZ APUVUVZ" HUKYLHZ
aPuUvuvz "\JS HJ \R
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What's next for the IXN?

Looking to the Future

*VU[PU\PUN V\Y V\[YLHJO ~P[O V[OLY
universities in the UK and globally, to

JVTIPUL LHVY[Z MVY WYVISLT IHZLK S
OTWYV]PUN MLLKIHJR [V Z[\KLU][Z wthiKdustry

building upon our IXN tools to raise student
visibility and motivation

Over the coming year, we hope to continue work
on the following:

3VVRPUN MVYAHYK [V WYVTV[PUN TVY
Z[\KLU[Z» VYR HUK W\ISPZOPUN [OLP

SHVUJOPUN V\Y UL” 0?5 JSPLU[Z Wnieynatidnall).O P J O

will enable us to collect and audit potential
Z[\KLU[ WYVQLJ[Z TVYL LHLJ[P YWeSvould like to wish all of our graduating
students the very best for their futures.
I[VZ[PUN ZL]JLYHS :[\KLU[ :WLJPHSI 0fbiLstudErts, continue to be fearless,
Groups (SSIGs) within the IXN, where teams W\ISPZO "V\Y AUKPUNZ HZ APKLS® HZ WV.
can learn from one another and gather and strive to change the world. Thank you all

research and public interest as a group, for attending and we hope you enjoy the

rather than in silos Computer Science Student Showcase 2018.
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Special Thanks

We would like to say a special thanks to the
Computer Science Technical Support Group
(TSG), Finance, HR and Professional Services
teams for their continued support.

And of course, the work of the IXN would
not be possible without the dedication of
project supervisors and our external
partners and clients:

Acutely Sick Kid Safety Netting Interventions
For Families (ASK SNIFF) Organisation

Andiamo

NHS North Tyneside Clinical Commissioning
Group

NTTData

5\ILSK /LHS[O
OpenEHR Foundation
Orange Day Nursery
Ovarian Cancer Action
PAARS

Peace Child International
Propagator

Ripple OSI

(ZZVIPH[PVU VM 4LKPJHS 9LZLHY BOperCare¥sP [P L Z

J)YPKNL /V\ZL 4LKPJHS 7YHJ[PJL
British Library

Camden Council

CAPITA

Code4Health, NHS Digital

ElastaCloud Ltd

Experto Crede

Financial Conduct Authority

Financial Fabric

FinSpark

Great Ormond Street Hospital for Children
ImproveWell

Institute of Child Health

A4HPKZ[VUL
4HZ 7VY ;0*
4LKLMLY 3[K
APJYVZVM[ *VYWVYH[PVU
409( 9LOHI

4 \[VY

NHS

NHS Digital

JZ\UIYPKNL >LSSZ 5/:

Sutton community farm

TeamPro

Teen Reading Action Campaign

UCL

UCL Chemical Engineering Department

UCL Computer Science

UCL Department of Developmental Science
UCL Engineering

<*3 ,UNPULLYPUN -YVU[ 61JL
UCL Faculty of Laws
UCL Hospital

<*3/ OTHNPUN
UCL Institute for Global Health
;WCIZIpstitute for Risk and Disaster Reduction
UCL Institute of Child Health

UCL Interaction Centre

Urban Dynamics Lab

>VYSK 4LKPJHS ,K\JH[PVU

9HKPVSVN" +LWHY[TLU[Z
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