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research, code,

While [ started out in environmental engineering, I've found enjoyable, exciting parallels
in using code to solve problems. Nothing excites me more than analysing either big data
sets or rich qualitative ones, as well as using data visualisation to explore questions, create
stories and sometimes, make art!

My favorites are the projects where I or the team have to produce the data ourselves. ilt's a
reminder for me to always consider the context and intent behind a dataset. No dataset is
truly objective, and every data visualization has an agenda behind it.

One theme I always come back to is simplifying complex ideas and data sets into visuals. I
aim to bridge the gap between research and the public — and nowhere else do I see that
being necessary than in communicating the findings of urban science. But it’s not just
planners who need to be data-literate — citizens should have these tools at hand too, which
is why I'm committed to making my work accessible to a more general audience using
accessibility, design, and storytelling.
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* A Woman's World: Creating Spaces for Joy, Leisure, and Resistance
in South and Southeast Asia

Enhancing women’s mobility and safety in cities is a long-standing concern in the ongoing fight for gender equity.

Previous research has largely looked at mobility through the lens of work, study or errands, mostly focused on
commuter safety in public transportation, and the differences in travel behaviour between women and men.
However, women deserve equality in their access to cities beyond simply safety and utility concerns, and current
research neglects how women access cities for leisure. Recreation is critical for productivity, creativity and quality of
life, and yet is often overlooked.

On behalf of Kontinentalist, I lead an ongoing collaboration with journalist Mariyam Haider and digital social

media enterprise Chambal Media. We are investigating the challenges faced by women in accessing, experiencing

and creating opportunities for leisure in South and Southeast Asian cities. More importantly, We map the creative
initiatives of feminist grassroots groups and safe spaces in taking ownership of their leisure experiences despite
having little say in the design of mobility options and the built environment. Based on surveys, interviews, focus
group discussions and life-logging, we are creating a data story and social media campaign that celebrates how
women and LGBTQ persons in South and Southeast Asia are actively creating a world they can move through with
ease.


https://chambalmedia.com/
https://chambalmedia.com/

My proposed design for presenting the statements from our respondents. I focused on highlighting patterns in the
responses, while also allowing readers to go through each statement in our data story.
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With the help of Kota Kita, a participatory
design firm based in Solo, Indonesia, we
engaged women from different backgrounds
(freelancers, mothers, disability advocates,
salaried employees) to understand their
perceptions, wishes and personal stories
around access to and experience of safe spaces
for recreation and religion.

I-2. Examples of the photo prompts presented
to participants and their responses

3. Facilitation methods and questions used
during the focus group discussion.

1. Preview of survey sent to women and
LGBTQ persons living in South and
Southeast Asian cities for period of
September to October.

2. Organisations and persons reached out to
for the research phase

3. Examples of outputs from the qualitative
coding I developed to capture insights into
physical, social and economic challenges to
women in creating leisure spaces, accessing
recreation and experiencing leisure. We also
coded solutions raised by respondents with
the same system. The team applied this
method to our interviews, short answers
from survey results and focus group
discussions. Each interview was coded by at
least two people to gain consensus on the
definition of the assigned codes. As such,
sometimes we had to re-code a statement
due to new information that made us
rethink our prior judgement.



+ A new world of airports: forecasting aviation demand in 2050
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What will aviation look like in 20507 [ use networks to model flight data from 2019, and map network properties to
aspects of global and domestic aviation networks to derive present and future aviation demand. PageRank serves as
a proxy for the demand on a city as a destination based on access to advantageous business, tourist, or social
opportunities. I combine this network analysis with Central Place Theory - specifically, gravity models - to capture
the spatial function of the airport as a gateway between member cities of the global aviation network.




Aviation mirrors the expansion of urban centres through increased airport-city linkages, infrastructure
enhancements, and passenger numbers. These have all accelerated over the last two decades, especially in Asia and
Africa. The industry supports vital information flow of people and goods, and it is a key driver of countries’
economies and business productivity, despite the recent impacts of COVID on commercial travel. This project
explores how the symbiotic relationship between global aviation networks and urban centres will evolve and grow
in response to projected changes in city populations and gross domestic product.

2019 International
Aviation Network

2050 International
Aviation Network

PREVIOUS PAGE

By 2050, the combined forces of population and GDP shifts will change the configuration of the global aviation network from being
concentrated in cities like London, Paris and Amsterdam to more aviation hubs in South and Southeast Asia, e.g. Dhaka, Delhi,
Seoul, Kuala Lumpur, Manila.

THIS PAGE
The difference in connectivity between the global 2019 and 2050 aviation networks is highlighted by new connections in orange.
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Part of projecting the future of aviation is looking at how cities are poised to shift certain routes into more
sustainable options like high-speed rail, electric or hydrogen modes. I computed the proportion of each city’s
projected annual flights in 2050 that would be possible to shift over to each of the modes. This was based on the
distance between city pairs, presence of continuous landmasses, and current aircraft specifications. This model
currently does not take into account geopolitics or drastic advances in technology.

I’'m also involved in the creation and design of an atlas of future aviation. The next few images are excerpts from
my work in visualising the state of modern aviation and logistic demands on the world'’s busiest airports.
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I played around with the flights data from 2019 to discover interesting patterns in the aviation industry. For example, certain
aircraft manufacturers dominate different regions.

PUBLICATIONS
The New World Order of Airports: A Population and GDP driven model for Forecasting Aviation Demand in 2050

Science of Cities Symposium, World Cities Summit 2022 B Dy, A Meeran, A Agrawal, SC Joyce. Also selected for presentation READ
WEBSITE

Limits to Adaptive Capacity of Airports using Aerial Imagery and Machine Learning
Science of Cities Symposium, World Cities Summit 2022A Meeran, B Dy, A Agrawal, SC Joyce READ


https://www.researchgate.net/publication/363248565_The_New_World_Order_of_Airports_A_Population_and_GDP_driven_model_for_Forecasting_Aviation_Demand_in_2050
https://metadesignlab.github.io/WCS_network
https://www.researchgate.net/publication/363248718_Limits_to_Adaptive_Capacity_of_Airports_using_Aerial_Imagery_and_Machine_Learning

Using the same flights data from 2019, we could also look at the normalised levels of flight movements for every
hour of every day in 2019 for some of the world’s busiest airports!
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* What's the state of Southeast Asian Sci-fi7?
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Illustration by Griselda Gabriele

Asians have rarely been the stars of modern mainstream science fiction. Japan has had a long history of science

fiction media from Godzilla to Akira, while Chinese scifi literature in currently its golden age with writers gaining

recognition globally through translations into English.

But what about Southeast Asia? With its rich tradition of storytelling, diverse cultures and a growing community
of creators, Southeast Asia deserves its own spotlight.

Our story maps out the state of Southeast Asia’s science fiction by showcasing the region’s diverse collection of sci-
fi stories and their talented creators. Drawing from the story structure of the Hero’s Journey, we wrote a data story

in the second-person point of view that resembled an actual sci-fi novel, pulling from historical research and our
crowd-sourced database of Asian sci-fi works. We combined an exciting plot with natural language processing,
data visualisations, breathtaking illustrations in the style of comics, and a “choose-your-own-adventure"
mechanism. This was a labor of love that paid tribute to the books, anime, and movies I and other team
members grew up with.

Aside from project management, story pitching and data collection, I drove the creative direction
of the data story, and contributed writing and editing. [ also produced the dataset of ASEAN sci-fi
* works by tagging each work with tropes and keywords based on reviews, personal knowledge of the
work, and sourcing the work itself in person. I performed data analysis on the crowdsourced
database by applying TFIDF and t-SNE onto keywords that described each works’ key tropes.


https://www.imaginaryworldspodcast.org/episodes/asian-futures-without-asians
https://www.imaginaryworldspodcast.org/episodes/asian-futures-without-asians
https://www.imaginaryworldspodcast.org/episodes/asian-futures-without-asians
https://en.wikipedia.org/wiki/Hero's_journey

We relied on crowdsourcing to augment our knowledge of the landscape of books, movies, shows and comics in the region. This was
particularly helpful in the context of identifying very old movies and books that had long gone out of print.

Title newTropes Tropes/themes  Anthology/Mix of Film x v Main courtn
o Maroaned space ships, space travel, multinational team, military, alternate hisi Malaysia
Apoialips X gangs, post-apocalypse, nuclear radiation, warfare, decline of humar Malaysia
';I S J Ceak Man superberoes, superhuman abilities, virus, capitalism is bad, mad scie Malaysia
7N Clcak Man 2: Planet Mtam limited resources, mad sclentist, superheroes, superhuman abilites, Malaysia
Cicak Man 3 superberoes, superbuman abilities, virus Malaysia
° ° ° ® Duality martial arts, feminism, dystopia, amnesia, superbuman abilities, dat Malaysia
Southeast Asian science fiction e s, meca o ves i
@ % & Gugurrya Azazil colorsalism, anden No Malaysia
database (with public facing form) Fat and e acnine b, e e s
Resesit romance, wrus, pla Yes Malaysia
At Kontinentalist, we want to explore the present state of Asian science fiction by mapping out Doclxor Satan medical horror, secret formula, medical horror, sec virus, romance, death,  4.0959325  -6.534425 Philippines
key historical developments and themes that shaped it over the years. Chinese and Japanese Geko on the Madre de Cacoo Tree (Tuko sa Madre Xakaw) fantastical serum, animal transt fantastical serum, animal transformation, 16357832 -8.951754 Philippines
science fiction are currently in their golden age and receive much global attention and The Heart of Mathilda medical horror, heart replacems medical horror, heart replacement, surger  4.138948 -6.9372487 Philippines
recognition. But not much is known about their surrounding countries and contemporaries. If We Oream Too Long materialism, urbsnization, inda materialism, urbanization, industrisiizatios -4.2035556 14.346121 Singapare
Getaran high technology, allens, space tr high technology, aliens, Imerplanetary voy 14715095 5.1033235 Indonesia
That's why we need your help! You can help us map the landscape of Southeast Asian science Jatuh ke Matshat space travel, hurl It into the sun interplanetary voyage, hurl it into the sun | -17.777775 -0.1994989 Indonesia
fiction across different mediums by filling out this survey on published Southeast Asian sclence Ricky Star carporate Ladder, matarialismn, { corporate (adder, matecialism, lonelyat tf  17.437572  4.481973 Singapore
fiction works. Apolio Centennial political commentary, lunar trav political commentary, lunar expedition, I -11.579841  3.8713374 Philippines
Petualangan e Planet Tu Canl space trawel, space opera interplanetary travel, space opera 158071 08807793 Indonesia
lnstructions Star Sapphire ommidiscplinary scientist, space omaidisdplinasy scientist, intergatactic trg -15.843285 -6.348066 Singapore
Penjelajab Antariksa: Bencana di Planet Poa planet terra, aliens, space trave planet terra, aliens, interplanetary travel, 1507364  B.446591 indonesia
Please create a new entry for every work antered. We show the current database in Notion to Penjelajah Antariksa: Kunin Bergo ak planet terra, allens, space trave planet terra, aliens, interplanetary travel, 16366617 7.6848187 Indonesia
help you identify which works have not yet been added to the dataset. The work itsell does not Penjolajah Antariksa: Sekac Perwelamat Antariksa planet terra, allens, space trave planet terra, allans, interplanetary travel, 16268623  9.229152 Wndonesia
need to be in English. Sabotase & Bulan space battle, lunar travel space battle, lunar expedition 12988141 45716767 Indonesia
If you're wondering what counts as a work of Southeast Asian science fiction, here are some Pejace Pawa Cybarpunk, nuciaar thees), emic cybarpunk. ouciesr teet, endronments! | 1543885 4.10878 Milipcines
questions you can ask yourself before adding works to this database: Top S Tapuyeny e e L L gy
Supernowa: XKsatria, Puter, dan Bintang latuh digital avatar, artificial intellige digital avatar, artificial ineelligence, quant -14.112433  -12.282995 Indonesia
1. Was this work (movie, novel, novella, comic) created by a person based in Southeast Asia s, pemom: aar statedess persans, an Immigrard the iilegal, an Immigrant’s tale, political ¢ -15.750076 -12.950086 Indonesia
or of Southeast Asian/Southeast Asian diasporas descent? Area X: Hymne Angkasa Raya aliens, gowvernment conspiracy  aliens, government conspiracy 7081792 8420177 Indonesia
2. Does this work rely heavily on scientific facts, theories, and principles as support forits ~ Supernova: Petir witch doctor, lightning pawers, | witch doctor, shock and awe, lighting can | -15.177903 -12.215012 indonesia
settings, characters, themes, and plotlines? Hollow Girl cybemetics, artificial intelligenc robats, artifical intelligence, body modific. 44235106 -13.069245 Philippines
The God Equation Intermet, math, exstence of god Intemet, math, existence of god, supercon  13.602132  -8.210232 Philippines
3. Does this contain realistic speculation of possible future events? Lanang genetics, plague, supematural, | genetics, plague, supermatural, mysticism, -3.1674926  10.79858 Indonesia
4. Does this contain the reaction of human beings to changes in science and technology? A Retrospective of Diseases for Sale disease, emails, viruses, biotect disease, emails, viruses, biotechnology, di 10377038 -4.4332156 Philippines
. : X . A Strange Map of Time time travel, fiying vehicles, the 1 time travel, flying vehicles, the future -29248614 D.10608276 Philippines
u y?({r answer to Quesno'n 1i5%yes" and you answer “yes" to any of Questlons 2-4, then it The Graat Phlippine Space Missian space travel, rockets, human go space travel, rockets, human gossip, anerg -14.424135 32010684 Philippines
definitely counts! Please include a source as a URL so we can check it out too. Do note that RPG Metahols mmorpg, viris, onling geming, { Mo, virus; online geneing, metsvarse) - -5.158335| -2.6M1714 Milippines
sources need to be filled in a valid URL format, with http:/f or https:// at the front. Oysters, Pearts and Mogic oucth colonists, space travel, fa¢ earth colonists, spece travel, fantasy 15474953 -2.896468 Singapore
Malinky robot: collected storles & cther bits dystopla, robot, cyberpunk, pollu dystopia, robot, oyt Yes -8.961128 20168095 Singapore

keyword grouping

1. Exclude words that are far too

Aliens Environment Supernatural, fantasy Political commentary

Tgrannical sockety’,

generic (e.g. 'trains”) or doesn't

‘volcanic sruption’, contribute to the story at all.

. . s ‘witch doctor”, "totalitaran regime’, LI : 2
."'",f"""";"':"‘"“«; f""“}";":‘.“""“"“‘ . vemplren, "Surveillance state, "Generic” is subjective, but | think
et s e oo 7 'spiit medium’, wilitan superimant generally, if there is a word that
alien’, suatainability’, "apait BCwSOT, ‘miitary service’, ’ :
:ooum‘l.o;n e gt word', military Sechnefogy’, comes with many versions that
popu o-o-rnn' haryy ‘supernatural powers’. satira’, are more specific, that word
population growth', . o ‘statelesa persony’
natiurs! deanter BRI I ke ' becomes too generic
‘ervio tal activism' mysticis’, Imporalient, 3
‘o nmental ag v.lm. A e scideel ‘oppressed minority'’, 2. (O.Q. there is a ‘robot’, then
erwonmental orlsis’, Dporousion’, %
BRI Soermant’: followed bot war’, ‘robot ‘
‘QovarIVment conspracy)’, labour’, his case ‘robot’ Is
‘government interventian’,
BN too gen ready?)

3. When a keyword is grouped,
delete from the list on the right

4. Bianchi do from top, Griselda from
the bottom

Belief systems Crime Bodies Character narrative

“transferred
CONGCIouUSNass’,

war crime subvarts heraolem',

‘sarial killer’, ‘trauma’,
soxudal Assaat’, "transfoemation harroe”, ‘wpehen’,
smuggling syndicate’, ‘memory ateration’, ‘soming of age’,
“tecrormm' ‘mutation’,
Vattle of QOOd versun ovil, ‘body and host’,

‘body sugmentation’,

‘body horor',

‘body snatcher’,

‘body zwap’,

‘Dody trankformation’,

Science and technology

Griselda and I identified key themes

Setting (place/time) guns  gu for the tropes and key words we
wormboles  colony’ Social commentary
> Nunar A
- . would tag each work by. I used a
"undeground socety’, wwus’, travel, g "
s o e : :
Vs oy, et ot mix of synopses, reviews and
:space opwa', .!echmmu 'n-;:::i;d '::1;:‘0:0-:.\! on’, . .
space et - et eansreasin personal experience (i.e. we read/
‘space pirate’, “totali tarian 'techncioqu 'huuahobh'_'
s T e el watched the work ourselves) to
‘space tmv:ol'. ‘“Nm" ?’T:; .:::’..‘ mas’, .
P - e powet socslaraiety. ascribe tags to each. Our goal was
.:2::0 nomeads’, '_'r;' - - D:”""'f:n_. ‘social angineering’, 3 . . P
oo, oot i P to identify works with similar
;::::::: ‘::;(::u ‘robo't 'pbne'! :::::; :::f::::&::. . .
Dt opcaar, o i mn o, themes, settings and sci-fi
‘altarnate reallties’, robot lcolomrs-m x: ;s ‘:‘v.-ems. )
e i S Taman SackSng, mechanisms across the vast
o desietn D N i .
Institutions/organisations [ e e landscape of books, movies, shows
physics’, gaming', Pomans need slians’,
1o DOWET arutcal 'emans through alien eyes’, R
o qovrnant of e, fumar, racr. and comics. I fed these keywords
tantany food, . . o
el wstoin into TF-IDF and t-SNE to visualise
Relationships ‘wcigat ' C e
predicton. similarities between works.
"hurmsn relationshipa’, study’,

'interspecies ralations’,

B What's the state of Southeast Asian Sci-fi?
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APPLYING MACHINE LEARNING TO SCI-FI
WORKS

Some of my initial tests to find groups of similarly-themed
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works among our Asian Sci-fi database.

8 clusiars

I created scatterplots from our database of combined SEA,
Japanese and Chinese scifi works based off of t-SNE and
highlighted key franchises/standalone stories, working
with Angel closely to match these pieces of media to

._ = historical events or trends within each country.

1
1

R SRt L N 1~ %4 VN 2

EESEEEREEEREE N E.

SHOWING SIMILARITIES BETWEEN ASIAN SCI-FI WORKS
* For each country we featured, I picked out pivotal works and elements to feature. These were highlighted in the scatterplot,
along with other works that had similar themes or that were from the same country.

Asian sci-fi works: Where are the connections?

In this scatterplot, each dot represents a science fiction work made by Asian creators (limited to Japan, China and Southeast Asia). Click on each
dot to read about the work. Dots which are closer together share more tropes and themes. For example, works closest to Godzilla will likely be about
kaiju and mutations too!

. Work featured In this section . Work from Japan with shared tropes/themes with the featured work - Other works from Japan  Other warks

KAIJU STORIES Mot
Sy

You learn that this trend of experimentation among people
and animals birthed the kaiju genre — gory-filled live-action i3

films, featuring grotesque monstrosities of all kinds. The most

prominent of all was Godzilla (1954) by Honda Ishiro.

The havoc wreaked by such monsters were in response to
and referenced the devastation caused by World War |l and
the atomic bomb.

Source: Crowdsourced database of Japanese, Chinese and Southeast Asian sclence fiction wocks « The full methodaology can be found at the end of the stoey.
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High-quality dialogue between the government and the public is a necessary component of the urban planning
process. Data from public surveys, online feedback portals, and social media platforms are standard sources of
public opinion on current issues and developments. However, deriving area or issue-specific insights from
unstructured text requires planners to read individual messages — a tedious and siloed process that prevents
planners from learning across related issues and cases. In this project, we worked with planners to understand
their workflows, how they currently use citizen feedback in their day-to-day decision making, and what they

prioritise in responding to citizen feedback.

Aside from coordinating expectations, meetings and deliverables with the DPL team, I developed a workflow to
process unstructured text using natural language processing and machine learning into clusters or ‘topics’, with an
emphasis on identifying and assessing the quality of persistent (‘evergreen') and 'emergent' topics across time. I
explored different metrics for assessing cluster quality and the similarity of clusters to one another temporally,

based on the shared occurrence of key words.



One major challenge we faced in turning citizen feedback into a source of planning insight was converting it into
forms that can give an overview of planning concerns across time and space, while still allowing investigation of
individual feedback messages. From our discussions with DPL and planners, we identified four crucial items to show
based on the data: message volume, cluster quality, level of similarity between clusters, and keywords.

Volume :- Quality
———

Similarity Text
—

[ investigated the use of t-SNE and UMAP to temporally visualize clusters or ‘topics’ derived from feedback
messages and to integrate these four crucial items into the visualizations. While t-SNE produced fast results, it does
not preserve global structure well and cannot adequately visualise cluster quality or similarity in one view. UMAP
was able to address the issue of showing temporal cluster development, but planners found this method difficult to
analyse for historical trends.

We designed data visualizations to solve this problem of showing volume

37 0
45

slice 37 wﬁﬂ:ﬁ;::':* cluster quality, similarity and text all in one view. Based on cluster quality
- - Iden mile complex . . . . . . o
i e compiox and similarity metrics I developed, Nazim Ibrahim and I designed
temporal cluster trees that would show relationships or ‘lineages’ between
clusters over time. The top five keywords per cluster were included as text
inside bubbles, and each bubble was colored depending on its relationship
slice_38 o i b to previous clusters through two color schemes.
(2020-09-15 to " Support conserve -
propasal consarve golden
2020-12-15) mile complax contribution picneering
Both the workflow and data visualisations are currently in the process of
being integrated into the ePlanner, a planning support system where
datasets are layered onto one another through maps, dashboards and
% 17,2 database views for easy consultation by planners.
slice_39 e oo
(2020-09-22 to L i
e & mile complax contribution ploneering
2020-12-22) LEFT
Example of message keywords from temporal cluster tree using search term “golden
mile”, referring to the Golden Mile Complex, recently given historical conservation
o status.
slice_40 e
(2020-09-29 to okiod il corplex
2020-12-29) ke complex
PUBLICATIONS

B Dy, I Nazim, S Koh, A Chua, “Topics Through Time: Clustering and Visualizing Unstructured Public Feedback for City Planning”,
under review (2022).



This dataset had never been visualised before! Planners used to ask other planners what cases to refer to for their
decisions.Part of our initial exploration was to cluster the data according to keywords and then plot incidences of these
clusters on a map. The last row image shows how our visualisations were adapted into the ePlanner.
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* Figurative art

In my last year of university, I took an elective on Graphic Storytelling and was told during the first class that my
“drawings were sh*t” by the instructor— animation veteran Hans Bacher™. But he quickly followed this up with “you
should go to life drawing class.” So I did — starting what is likely a lifelong affair with creating and appreciating
figurative art. As I read more drawing books and attended classes, I began to look at both code and drawing as two
sides of the same coin. Both have basic concepts and workflows that everyone needs to learn in order to become

more skilled, require deep technical knowledge of the limits of the medium or programming language in order to
produce efficient, effective, expressive art or code.

1 6 2016 - Present
Bianchi Dy


https://www.instagram.com/one1more2time3/

2016 - Present
Bianchi Dy
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The figure drawing community in Singapore outside of schools is composed
of both hobbyists and professional artists. One of the biggest struggles in
hosting sessions is finding affordable venues that can accommodate enough
participants to cover the cost of the venue and the model. Organizers have
no profit margins—this is a community-driven effort. I organized bi-
monthly sessions from 2019 to 2020, sourcing both venues and new
models. This series of posters advertising the sessions contains works by me
and my fellow artists Denis, Fanny, Bel, Damien and Chit Seng (indicated

in the posters).



