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4   INTRODUCTION

Make the 
change
H

istorically, inventions and discoveries have mostly been 

the privilege of the elite few. We’re talking about people 

who had the resources and were stuck in their labs all day 

with special equipment and calculations running across 

multiple chalkboards.

But times change and democratisation is the natural order of things. 

Power in any form (in this case the power to make) eventually passes hands. 

And whenever the baton has been passed on to the general populace, it 

has given birth to a revolution. Take the industrial revolution, or the more 

recent digital revolution. We are in the middle of another such revolution 

right now and it is the Maker Movement.

Gone are those days when Do-it-Yourself (DIY) was relegated to the cat-

egories of just hobbies and backyard tinkering. Every field from Aerospace 

to Agriculture to Home Automation is feeling the ripples being generated 

by everyday innovators, tinkerers and makers. If you haven’t really noticed 

how the internet and the general community around you is suddenly being 

flooded with drones, home automation devices, kid monitoring cameras, 

even those colour changing LED lights, then perhaps we have somehow 

managed to get a copy across to Mars. In that case, do write to us about 

how the weather is up there.

But just in case you have noticed the winds of change, and are excited 

like most of us, there could not be a better time to dive into this headfirst. 

And like always, we are here to make that ride even more enjoyable with 

this FastTrack.
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With the first chapter, we get you familiarised with what the maker 

movement really is and what led to its rise. You also explore why the world 

is going full throttle into bringing out the next generation of geniuses. On 

that note, the second chapter reveals to you what it really means to be a 

maker, the various implications of being a maker and how being a maker 

is more about having a mentality that is different than just the DIY or the 

hacker mindset.

At this point, with the understanding of the movement in your pocket, 

it’s time to get your hands dirty by delving into the hardware, the software, 

the methodologies and the infrastructure that you will need to tap to start 

making and giving shape to your ideas.

If you find yourself in the need for some inspiration, don’t worry, we’ve 

got you covered with lots of examples and sample ideas. Get to know about 

the inspiring stories of budding makers from around the world and what 

they are making. Once you are ready to make, tie your shoelaces and get 

those tools out, because you’re headed to one of the many awesome maker 

events we’ve listed out in this FastTrack. 

Who knows, by the time you turn the last page, you might already be 

knee-deep in the next big idea that changes the world as we know it. Sorry 

Gandhiji, we just had to modify your famous “be the change” quote for this. 
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B
efore we take on understanding the mammoth maker movement, 

you should meet Bob. He is a dancing robot that enjoys a consider-

able amount of air time online. Bob is made up mostly of circuits 

though his shiny blue suit is a polymer that was 3D printed at a 

Mumbai-based makerspace called Maker’s Asylum.

One would be mistaken to assume that the maker movement began 

from makerspaces because like all quiet subcultures, makers too started 

at home. They slowly grew to find others like them and occupied physical 

spaces which they began to call by a cool name. Makerspaces can be simply 

defined as a gym for tools where makers, people like you and me, go to flex 

their creative muscles and build things. 

This counterculture is characterised 
by those who like to get their hands 
dirty, use digital manufacturing 
tools and share knowledge with a 
community of likeminded peers 
around the world. Are you ready for 
the new industrial revolution?  

BEHOLD! 
THE MAKER 
MOVEMENT
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But back to Bob. This robot 

stands ata height of 10 inches 

and can walk, race and dance. 

It is for these many talents that 

‘he’ is treated like a child who 

is called on to entertain guests. 

But unlike most children are 

made to believe, Bob isn’t one of 

a kind. In fact, the plans to make 

the humanoid are available in 

painstaking detail on Instructa-

bles for free. This means there 

have been multiple Bobs before 

and after this Mumbai version 

was born. Some of them and 

their makers even show up in 

the comments section.  

The maker movement is an umbrella term for tinkerers, inventors, 

innovators, designers, artistes, DIY enthusiasts and hobbyists who like to 

work with their hands. The culture is characterised by learning by doing, 

iterating using digital manufacturing tools and sharing knowledge with 

a community of peers.  

Ankit Daftery, founder of Daf Labs provides 
basic kits to makers, for example, TinyBoard is 

an Arduino compatible board developed to have 
micro-controller board with a small footprint 

and low cost for use in making everyday  
objects interactive

Maker Mela 2015, organised in Mumabi’s Somaiya College of Engineering by their 
makerspace Riidl saw a footfall of 50,000 visitors and 100 makers
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Besides being simply adorable, Bob is oddly representative of the maker 

movement. Makers who built Bob, the first, decided to document their efforts 

and share it with the online world. Makers in Mumbai who decided to access 

these open files and assemble Bob were learning about robotics while they 

built this humanoid robot. And finally, while Bob may not have impacted 

social change, he facilitated learning, sharing and building without seeming 

like work which is important to understand the maker psyche. According 

to experts like Chris Anderson, former editor-in-chief of Wired magazine, 

this is the essence of how the maker movement took off. And it was a long-

time coming. In his 2012 release Makers: The New Industrial Revolution, he 

elaborates on the circumstances that led to the movement and the labelling 

of a community that long preceded its popularity. 

We are all born makers, he argues. All of us while aged five and below 

remember playing with building blocks. So what if you built buildings only 

to knock them down with your toy car later. The maker movement clings 

to this very primitive ideology — men like to build, men like to break. If it 

comes to us naturally, it must be good. 

But for all those who have recently got on the maker bandwagon, there’s 

news. The first makers were probably cavemen; they simply didn’t have a 

fancy term for what they did. Human psychology makes us want to better 

circumstances and build things that will ease life. So there is really nothing 

new except the term itself. Commentators have compared the word ‘maker’ 

Woodworking workshop at Maker’s Asylum, Mumbai
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to its contentious counterpart — hipster, though only ironically so, of course. 

Yes, makers like hipsters were always around. They were probably rel-

egated to the corners as hobbyists who enjoyed wood carving or building 

miniature models of aircraft to scale, men who enjoyed fixing things around 

the house instead of calling a handyman and craftsmen and women who 

honed their skills without making too much of a noise about it. Perhaps 

all it lacked was a formal term, a cool attitude and a rationalisation of how 

it can impact economies to catapult it to centre stage. It only makes sense 

that when money is involved, national interests are met, and everything 

seems a whole lot more important.  

There are a number of reasons that this is the right time to be acknowl-

edging the maker culture. Like all wonderful things, it has much to do with 

the Internet. Post the industrial revolution in the 1800s which represented 

the transition to new manufacturing processes that made it possible to 

mass produce, the age of the Internet followed where the masses were sud-

denly able to communicate openly, in real-time and across geographical 

boundaries. We turn to Anderson again who construes, “The real revolu-

tion here is not in the creation of the technology, but the democratization 

of the technology. It’s when you basically give it to a huge expanded group 

of people who come up with new applications, and you harness the ideas 

and the creativity and the energy of everybody. That’s what really makes 

a revolution.”

Origami workshop in progress
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So now, while production of goods was concentrated in the hands of 

a few; feedback on usage, quality and features was being communicated 

back to big brands by the consumers. Out of nowhere, big companies were 

looking at mammoth amounts of data like they had never seen before. 

Communicating with users one-on-one was possible and dynamic brands 

were eager to use this insight to better their offerings. By this time, most 

companies had embraced the digital revolution, Indian families jumped on 

board to educate their children to grow up to operate in software-related 

job profiles for the barrage of work opportunities that it promised and 

delivered on a decade later. It is fair to note that these well-meaning parents 

were not wrong; there is still no short supply of job openings for software 

engineers the world over. 

There was also a cultural movement brewing when hackathons took 

place in European cities; Germany is credited for being the first though 

adequate documentation isn’t available. Here, groups of young program-

mers were developing a sense of community and gathering to combine their 

prowess with technology for a common cause. They didn’t start off saving 

the world; they started out with the premise of sharing knowledge, making 

electronic art and other such transient intentions. What they managed 

however was to create a sense of community, open sharing and goodwill.    

But getting back to business and how computer-integrated manufac-

turing software was also available to those unsatisfied consumers to tweak, 

bend and create better versions of products they wanted to see in the open 

market. Then came additive manufacturing which acted as the game changer 

though, it is imperative to note that none of this would have been possible 

without the first few players involved. The 3D printer, here, is king. It allowed 

for computer generated digital files to feed into a machine that used mate-

Makerspaces do bring in more men than women. 
This Shibori dyeing workshop brought a refreshing change in members
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rial (plastic, metal, concrete, ceramic) to be layered to create products in a 

fraction of the time. A volley of product designers could communicate on 

the cloud, design a toy, tool or prosthetic limbs even and consumers can 

print it out at home without any additional costs to customs or transporta-

tion. Bits could be converted to atoms and there was no looking back. From 

here, it was a short skip and jump to the consumer becoming the designer.

For Tanmay Shah, Innovations, Leadership Team of Imaginarium, that 

entered the rapid manufacturing and prototyping industry a decade before 

mainstream media fully understood the importance of 3D printing, it was a 

lesson in restraint. They started out with prototyping for jewellery manu-

facturers who would otherwise work with a cheaper metal to prototype 

and then graduate to precious metal. Today, they collaborate with clients 

across healthcare, automotive, architecture and consumer industries. The 

Imaginarium Medical Team is working with doctors to create a modern 

3D printed hand cast for fractures which is custom fit, custom designed, 

lightweight and water resistant. Imagine not having to use a pencil to poke 

inside a bulky Plaster of Paris cast to soothe an itch. Transformative change!

In the jewellery industry, when constraints of traditional manufacturing 

are eliminated, designers can set their imagination free and create shapes 

and forms that were hitherto impossible, explains Shah.

Their biggest yet most understated venture is realised through Imagi-

narium’s Metamorphosis Cafe, an informal learning facility of sorts where 

they hope to empower others with the knowledge of how to maximise the 

Laser cut toys
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use of 3D printing technology.  It will help anyone set up a 3D Printing 

experience zone or lab in their school, college or workplace, along with 

planned workshops, activities, materials and support. 

Of course, the colossal brands like Intel, Wipro and GE were quick to 

join in on the 3D printing bandwagon. But the story of the little guy is a lot 

more fascinating.  

So now “consumers-turneddesigners” started to create their own products 

instead of waiting for the big companies to take their inputs into considera-

tion and get it right. An ecosystem of portals and online market places to take 

care of the menial tasks like selling, sharing and collaborating sprung up.

So what is the difference between innovation labs at multinational 

corporations and makerspaces?

Making a mechanical mouse trap out of laser cut parts in Maker’s Asylum, Delhi
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“The three immediate differences that come to mind are scope, resources 

and community,” says Shah. While corporates most likely restrict the areas 

of innovation to their specific domain or industry, a makerspace is a zone 

of unhindered innovation. “Sometimes, there need not even be a business 

motive for a makerspace project. Business drives innovation labs at corpo-

rates, passion drives projects at a makerspace,” he adds.

With regard to resources, corporates, once committed to innovation, 

are willing to pump in any amount of resources required to realise ideas. 

On the other hand (and sometimes as a plus point), makerspaces globally 

thrive on limited resources in terms of tools, technology, space, etc. Does 

this frugal approach aid innovative thinking? Perhaps, is Shah’s answer.

“The biggest difference, and the decider that turns the needle towards 

makerspaces is the power of communities that it creates. Having the most 

creative minds across diverse disciplines willing to contribute and collabo-

rate voluntarily on ideas is an asset that is extremely difficult to create within 

a corporate organisation. Often, it is only when the motivation to make 

and build is non-monetary that the best ideas can come alive,” says Shah.

For individual makers, the fact that consumers were willing to pay a 

premium for products that were intelligent and artisanal all at once, helped.  

Relationships were built on the basis of this; zero to maker, maker to 

maker and maker to market. Makerspaces functioned like makeshift cow-

orking spaces were the same sense of community prevailed; artistes col-

laborated with techies who worked with handymen. Fab Labs and for-profit 

ventures like TechShop that followed a similar working principle also 

gave makers a physical address. Startups that were driven by hardware 

or physical goods found an avenue to prototype at a lower cost and churn 

out a final product that was on par in terms of quality when compared to 

corporate offerings and at a fraction of the cost. They were also able to tap 

into their free-loving community of designers, product strategists and 

marketing professionals that formed the ecosystem.

Emerging platforms like Thingiverse, Instructables and Make-zine made 

it possible to share knowledge and designs with the niche community, and 

Autocad and Sketchup provided easy-to-use software for the designer com-

munity to work in tandem with innovators while using 3D printers. Cubify, 

Shapeways and Ponoko set up platforms for designers to share their designs 

so users could pay to download and print them elsewhere in the world.  

Makers connected to other makers to develop kits that could cut down the 

running around and rigmarole of finding and fitting electronic components 
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by selling kits. Ankit Daftery, 

founder of Daf Labs, provides 

basic kits to makers, for example, 

TinyBoard is an Arduino com-

patible board developed to have 

micro-controller board with 

a small footprint and low cost 

for use in making everyday 

objects interactive, and finished 

goods, for example, a breathing 

mood lamp, to consumers. The 

TinyBoard was an early experi-

ment, and was received rather 

well. “Makers were looking for 

something that could be used as 

a cheap, lesser-featured Arduino 

that could be programmed 

easily and put into small places 

and objects to make prototypes 

and installations cheaper but more importantly, to a more realistic scale,” 

says Daftery.

Spandan Banerjee makes skateboards under the 
banner Tattva boards

Seeja Sudhakaran uses a software called Grasshopper to create architectural designs 
around set parameters. She then laser cuts her models



15BEHOLD! THE MAKER MOVEMENT  

MakerBot, 3D Systems, ShopBot 

and Arduino came in for technical 

assistance. So suddenly, all the mom 

and pops styled stores were on a 

level playing field when it came to 

quality thanks to additive manu-

facturing that brought democracy 

to the factory. In fact, they could 

give users something their giant 

counterparts couldn’t – customised 

attention to detail.  

All consumers needed to do 

was head to Adafruit, Kickstarter, 

Indiegogo, Etsy or even eBay to buy, 

sometimes even before the produc-

tion run was planned out. For the 

$33.7 billion eBay, their  decision to stock independent maker’s goods right 

next to those manufactured by large chains in the cyber bazaar is telling. 

It’s always time to take a possible revolution seriously when the money 

bags start noticing it. In 2013, GE launched FirstBuild, an open platform for 

designers, artistes, technologists and the next guy to collaborate on ideas 

to refine existing GE products. Tapping into the maker culture is high on 

the agenda for corporates who like to throw around the word “disruptive” 

when referencing the maker movement. 

To get back briefly to the guys at hackathons who had built for them-

selves a physical space to hack called hackerspaces, they experienced the 

natural progression to require hardware to support the software they used. 

Here, hackerspaces began to introduce tools such as hand tools, power tools 

and additive manufacturing tools. The word ‘maker’ was still unheard of. 

There is a considerable amount of urban lore about how the term ‘maker 

movement’ came to be. One such tale starts off with a man named Dale 

Dougherty, founder of Maker Media that publishes the infamous MAKE 

magazine which came out with its first edition in 2005 in California. The 

bi-monthly which aimed to document the work of DIY enthusiasts and 

hands-on tinkerers of technology was to be called Hack originally. It was 

Dougherty’s daughter, legend has it, who suggested ‘Make’ since the word 

hack had been sufficiently used to label software tinkerers. As the premier 

voice of makers in America where the movement metaphorically caught 

Pavan Kumar from WorkBench
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steam, it gave rise to the empire 

that is now Maker Media that con-

sequently started Maker Faire, a 

flagship carnival of and for makers. 

And so it came to be that the maker 

movement was born. That, or the 

story was completely hogwash but 

in any case, the term seems to be here 

to stay.  

Whether the maker movement 

is making a dent in the American 

economy can perhaps be explained 

through statistics; in 2013, Shape-

ways set up 13,500 online store-

fronts, Etsy sold a total merchan-

dise of $1.35 billion from 1 million 

active shops. The figures are part of 

the Impact of the maker movement report by Deloitte centre. The most 

impressive of this litany of numbers however is one titbit that tells us how 

Facebook acquired Oculus Rift for $2 billion. This isn’t impressive, of course, 

till you realise that the Oculus Rift took off as a Kickstarter offering where 

it managed to crowdfund $2.4 million.    

But why are makerspaces which function as a hot mess of innovation 

relevant to established industries? “Those organisations/individuals who 

fail to embrace the coming waves of open innovation, open source hardware 

and software and truly cross disciplinary collaboration are going to die out. 

At the same time, the Maker Movement will live up to its currently hyped 

expectations only when it finds a sustainable way to convert ideas into 

refined, ready for market products and services, and in the process create 

valuable IP.” says Shah.

Closer to home, it is meaningful to know how and why the maker move-

ment is going to make waves. Currently, there are around 20 makerspaces 

in India, most of whom aren’t more than three years old. Maker’s Asylum 

is joined by Curiosity Gym and Riidl in Mumbai, Nuts and Boltz in Delhi, 

Collab House and Potential Labs in Hyderabad, Workbench Projects, The 

Workshop and Eden in Bangalore, and Maker Loft in Kolkata. Moreover, 

companies are investing their R&D budgets into internal innovation hubs 

which function much like makerspaces minus the access to general public.

Vaibhav Chhabra from Makers Asylum
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Prime Minister Narendra Modi’s big push to Make In India could be 

seen as a fertile bed for the maker movement. According to a World Eco-

nomic Forum report, manufacturing currently contributes approximately 

14.2% to India’s total GDP, which is lower than other emerging economies 

recognised for delivering significant competitive advantages for manu-

facturers, including China (32.4%). In 2011, India announced its National 

Manufacturing Policy with an objective to increasing manufacturing sector 

growth to 2-4% more than GDP growth. To do this they planned to increase 

manufacturing’s share of GDP to 25% by 2025. According to their estimates, 

it promised to create 100 million new jobs by the same deadline.

For a country that comes with a rich skillset of handicrafts, the maker 

movement is the new wave cottage industry at play. Modi’s move for India 

to be seen as a competitive manufacturing and production hub rather than 

just a service oriented nation with cheap workforce. In the same vein, mak-

erspaces are seen as mini production units, a nursery for consumer goods 

and a place where more students are trained practically to transform them 

to a skilled workforce.  

Heavyweights like Maker Media seem to be behind the proliferation 

of the maker culture in India. This is evident from their backing festivals 

like Maker Fest which will celebrate their second edition later this month 

in Ahmedabad; 30,000 spectators have already signed up, and the first 

edition of Mini Maker Faire was held in Bangalore last year. 

It may seem like a loaded movement to be a part of but visit a makerspace 

and you are more likely to find yourself in a playground for grownups. 

Makers aren’t nearly as menacing when you see them racing RC cars, 

whizzing drones, manoeuvring hovercrafts, 3D printing minions, etc. And 

of course, there’s Bob — the robot that likes to dance.  
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I think frugality drives innovation, just like other constraints do. One of the only 

ways to get out of a tight box is to invent your way out.

-Jeff Bezos

W
henever we hear the term ‘maker’, it is unavoidable to 

think of the act of creation. But the maker which we have 

been hearing of recently is more than just an inventor. 

In fact, a maker is something completely different. The 

textbook definition says, a maker is an individual who creates a new 

product out of seemingly ordinary or easy to access materials.  Being a 

maker entails a lot more than that. It is inextricably linked to being part 

of a community. The entire rise of the DIY and maker culture has been 

due to the widespread reach of the internet. The idea of being a maker has 

its roots in the idea of arts and crafts. Taking things which are available, 

taking a problem that needs to be solved or an idea that needs to be shared, 

using methods that are accessible to even the most inexperienced and 

ill-equipped people-all these constitute the process of “Making”. Before 

you get overwhelmed, let us first understand what seperates a maker 

from the rest of the world.

BEING A 
MAKER
DIY genius or an entrepreneur with 
the right tools – what does it really 
mean to be a maker?
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Who is a maker?
If we broaden our view somewhat, a maker is a DIY-enthusiast. In fact, as we 

have seen, the entire Maker culture is broadly defined as the technological 

offspring of the DIY movement. So it is not entirely wrong to assume that 

what makes a DIY hobbyist and a Maker are but one and same in principle 

– using cheap and easy to access materials, or reusing existing, out of use, 

out of order things, working without extensive infrastructure, with the 

resources and ideas of an entire community at their disposal. The boundaries 

between the two  are not entirely clear, but what does differentiate being a 

maker from being a DIY enthusiast is the use of  technology. Now, when we 

think of technology, we assume gadgets, electronics, mesh of circuit boards 

and wires and the rest of the tech mish-mash that usually scares people 

away with its complexity.  But the technology that a maker deals with is 

simplified, easy to use technology. To some of us, it might not appear to be 

technology at all. Take the grassroots example of M.R. Prajapati, famous 

rural innovator and maker from India.

Hailing from a family of clay craftsmen, it is quite natural that he chose 

clay as his medium of making. Post the earthquakes in Gujarat, he made a 

refrigerator that keeps food fresh and cool without electricity. In a country 

like ours, where many villages are yet to be electrified, the impact of this 
towards avoiding food wastage is enormous. The material he used was clay, 

widely available and used in rural India. The methods he used where far 

The idea of a maker is a result of the rising DIY culture
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from industrial. In a sense, he replaced one technology with another, while 

making it much more accessible and affordable to the masses, even though 

all he did was essentially pottery.

So as you see, our confined view of technology is not what a maker 

adheres to. A maker’s work might involve, apart from traditional electronics, 

things like food, artwork, crafting and daily use materials. Typically, the 

maker movement puts to use several engineering-oriented pursuits like 

electronics, 3D printing, robotics, CNC (Computerised Numerical Control) 

tools and more traditional methods of metal and wood working. But that is 

not what we differentiate makers by. This is where the differentiation moves 

from outside the maker culture to within it. The scope of innovation is so 

immense right now, that differentiating one type of maker from another is 

a daunting task and so is identifying which area an innovation falls into. 

It is only at a macro level that we can see several trends in the way makers 

work which let us identify certain segments.

To learn or to earn – The different types of makers
 � The DIY-oriented makers are essentially hobbyists, their primary skill-

set is tinkering based on their existing knowledge and whatever new 

they can find out every day. They are more focussed on developing their 

repertoire without giving up on their day job.

 � How-to videos on YouTube, open source code from Github, tips and 

tricks from favourite forums – these are what comprise the daily diet 

of the Self Learning makers. Not really afraid to ask silly questions and 

learn from experience, these makers have a compelling desire to go 

beyond ‘connecting A to B makes C’ and ask all the ‘why’s required to 

understand the tools they use every day.

 � There is another type of maker that identifies most with teaching and 

explaining things to those eager to learn. These teachers are the type of 

people you turn to for advice on your next project and find them taking 

more than passing interest in your progress. Perhaps the most well 

enmeshed in the community out of all types of makers, they take special 

interest in connecting their knowledge of different fields and subjects 

into creative applications that solve a problem.

 � With industry grade technologies like 3D printing and circuit makers 

now readily accessible, the rise of the ‘Professional’ maker is not really 

a surprise. Constantly bringing new tools into their arsenal, their main 

focus is on efficiency and gradually scaling up. Their work comprises 
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of breaking the barriers of what can be done and putting to use their 

diverse skill-set to fabricate the perfect product.

 � The Entrepreneurs are definitely the most distinct type of makers from 

the rest. The reason being that Entrepreneurship’s core principle is 

to run a business profitably, which collides head on with the maker 

principle of accessibility and affordability. Even then, it is undeniable 

that most entrepreneurship ventures are now based around products, 

products that have been made by individuals who were deeply aware 

of the industry trend and wanted to scale up and be the next big thing. 

These are the guys who’s anthem is “Put it on KickStarter”.

At a glance, it appears that the DIY hobbyist is the closest and the entre-

preneur is the farthest from the original idea of being a maker. But that is 

not true. The maker movement requires both the freedom of thought and 

liberty of learning that a DIY Enthusiast carries, along with the mass reach 

and the recognition that the entrepreneur holds. One can say that the idea 

of being a maker has evolved and that these are not just types of makers; 

rather they are derivatives from a maker.

By The People, Of the People, For the people- A maker’s 
place in the society
Being a maker has significant social impact on the society. Even without 

the product, being a maker encourages people to rely increasingly on their 

From Left, Jordi Munoz (the DIY Enthusiast), Chris Anderson (The Entrepreneur) and Jon 
Callaghan (The Venture Capitalist), 3D Robotics
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own skills, their own hands to solve problems. The maker movement has 

provided an alternative to relying on mass produced products and large 

scale companies who control them. Now a person has the freedom to realise 

his own power by choosing to be self sufficient and working towards it. 

And where an individual’s hands are failing, the communities are taking 

up the task of making. This community is not formed on the basis of anything 

but the act of making, hence they are usually a diverse mix of people from 

all strata of the society. A maker space is a community of makers gathering 

together to showcase their work and share their knowledge, in turn solving 

each other’s problems as a group. An entire community gaining a certain 

skill leads to growth of local businesses and craftsmanship, and brings the 

individual makers together to function as a team. This is where DIY (Do It 

Yourself) changes to DIWO (Do It With Others).

This impact is not just restricted to technology and the act of making. 

A community that gets familiarised with bringing about change from 

within and solving their own problems no longer waits for institutionalised 

reforms. People start believing that they have the ability to solve their own 

problems together. This can only lead to a stronger community as a whole. 

But as of now, the makers exist in the margins of the society. Just like artists, 

they consider themselves separate from the mainstream. Although, as we 

know from human history, the situation wasn’t always like this. 

The culture question
Historically, there have been periods when there was a massive uprising 

of innovation and creativity from individuals. The Renaissance, from 14th 

to the early 17thth century, saw a technological upheaval that drastically 

changed the world. From the printing press to the musket, to Leonardo 

da Vinci’s famous sketchbook with concepts that were way beyond their 

time, most of these were works of individuals. Then the Industrial revolu-

tion was brought about by the trio of James Watt’s Steam Engine, Edmund 

Cartwright’s power loom and Henry Cort’s Rolling and Puddling iron 

making processes. The internet as we know it was itself brought about by 

Tim Berners-Lee in 1989 when he proposed the concept and in 1990 and 

wrote the first web browser.

All these events gave rise to new cultural aspects that the society welcomed 

with open arms. Inventors and artists were at the centre of society during such 

periods, which were defined by unparalleled depth and richness in science, 

art and culture across the world. Although initially any act of innovation or 
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scientific discovery did face turbulence, eventually they brought about the 

change that the world was waiting for. The current generation of Makers are 

in the midst of a similar cultural overhaul. They are shifting the preference 

of the young educated students from entering the corporate world of mass 

produced goods and services to the ever expanding landscape of innovation 

and self reliant ventures. This is turning the Made-in-China mindset of the 

economy around and now people prefer local businesses, start-ups and are 

accepting newer experimental technologies at an unforeseen rate. Alongside 

this, another aspect of the maker culture is benefiting the society. As we saw 

earlier, the maker movement is based on using low cost material and reusing 

existing things to create something new. This is based on the idea of sustain-

able development and by itself has a positive impact on our environment. 

What it also creates is a work culture that believes in functioning on just the 

necessary resources and not putting to use anything that is not necessary 

to bring the idea to fruition. It also encourages ideas that themselves are 

directed towards benefiting the environment. 

If you visit any maker faire and take a stroll around looking at the 

innovations, both tech based and non-tech based, you will see several eco 

Sustainable Urban Design and Innovation (SUDI) station, a place where electric 
vehicles can be charged by using clean energy.
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friendly products or products developed through eco friendly processes, 

with reused and discarded materials. Even though all of them may not be 

consumer grade polished stuff, the encouragement they receive is at par 

with finished products. This only encourages the makers to take these 

ideas further, thus incorporating an eco friendly aspect into their culture.

With great power, comes great responsibility... or not.
Along with its positive impact on the society, the maker movement comes with 

its own set of dilemmas. One of the first concerns that emerge is about the 

proper usage of all the power that people suddenly have. With easy and cheap 

access to a vast repository of how-to, we aren’t really stopping to think why-to 

in all cases. 3D printing is one problem child of many, which has really made 

us question the moral and ethical fallout of our rapid technological progress. 

For example, an app called 123D catch allows you to capture a real life object 

as a 3D blueprint that you can later print on a 3D printer.  Just go to their web-

site www.123dapp.com and head to the gallery section. You will see numerous 

famous artworks and sculptures replicated by people all over the world 

using this app. Is it really fair to the artist or is it even economically ethical?

There is also the example of Defense Distributed (defdist.org) which 

calls itself a ‘Non Profit Anti-Monopolistic Digital Publishing Firm’. What 

A model made using the app set against the real installation.
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they do is publish printable gun components. People have used this to make 

working guns. They even provide a download link to the required software 

to do so on their very own website, alongside highlighting the case against 

them from the US Dept. of State. In one swift move, this has the ability to 

render gun control laws useless across the globe.

A mad rush to complete a product is not always good on the part of a 

maker. It comes with social consequences and there is an urgent need to 

stop and comprehend the ripples that will be generated by their product. We 

need to evolve our moral and ethical framework at the same speed at which 

our technology is progressing. It is not an option or a particular choice of 

path; it is an obligation of the maker community to society.

How does a maker work?
Even if we strictly look at all of this from a professional point of view, the 

way a maker works is not independent of society and its culture. One of 

the most used platforms for makers to scale their product to the larger 

market is crowdfunding. Organisations like Kickstarter and Indiegogo are 

making access to funds easier every day by letting makers showcase their 

idea to the online community and letting the online community contribute 

whatever they can. The purpose of these contributions is to make it possible 

for the maker to bring a product to the contributor, which requires scaling. 

Even though a direct motivation behind such contributions is a reward, 

it is definitely another way that a community contributes to innovation. 

Crowdfunding has seen many projects not only launch commercially, but 

also become mainstream successes, like the Pebble Smartwatch.

Apart from Crowdfunding, crowdsourcing is also a method by which a 

maker incorporates the power of a community into their project. The word 

is a portmanteau of ‘crowd’ and ‘outsourcing’ and means exactly what that 

combination implies. Instead of allocating the work to a consultancy or an 

industrial firm, work is shared with the community and is fulfilled by the 

community as a whole. What can be a better example of crowdsourcing 

than Wikipedia? Based on the ideas of free and open information, accessible 

and editable by everyone, it is a fine example of how a community working 

together can create something so massively useful to the community itself, 

just because we possess a diverse knowledge base that can only help when 

shared. Apart from the usefulness, crowdsourcing often results in realistic 

results that would not be possible with statistical assumptions and partial 

analysis. Take the ESP game implemented by Google as the Google Image 
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Labeller for example. Users are shown images where they have to guess 

what they depict. That data is used to generate tags for the images. Based 

on human thinking, it is highly likely that this data will result in far more 

accurate search results than computerized image processing based labels.

One can say that the 

process of ‘Making’ is 

now akin to a democ-

racy, with the entire 

ecosystem being cre-

ated in a way that 

people desire it to exist. 

The marketplace for 

circuit boards, sensors 

and other components 

is lowering the entry 

barrier every day. 

Design tools, once available only to industrial enterprises, can now be 

downloaded on almost any smartphone or tablet that can support them. 

With 3D printers, circuit printers, and even LEGO based prototyping sys-

tems, prototyping designs has never been easier. The rise of makerspaces, 

maker-oriented courses, maker marketplaces is allowing the scaling up 

of products as rapidly as possible, supported by willing investment and 

assured security over their creation.

Makers around the world Why do they do it?
With all these methods and tools at their disposal, the only aspect left to under-

stand of the maker is the motive. The problems that a maker wants to solve 

constitute a wide spectrum. Maker Mohammed Nasir from Canada has made 

a heavy lifting drone with the target of being useful during natural disasters. 

The drone can be deployed within one minute, is powered by a battery, and 

can take payloads of up to 22 kilos. During disasters like the Nepal earthquake, 

such a drone can be a life saver at 1/1000th the cost of a relief helicopter.

Another interesting area where 3D printing and laser cutting is helping 

is fashion. Using these technologies, problems like material waste and 

approaching mass customization are being solved. Anyone who has come 

across 3dTrio’s Dynamism of a Hand Waving, a garment project would see 

the true potential of using 3D printing in the fashion world. On the side of 

space exploration, Solar Crafting, one of the finalists of NASA’s Centennial 

The third highest funded project ever on KickStarter, now a 
mainstream success
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Challenge in 2015, has come up 

with a highly practical yet fan-

tastic method to make habit-

able structures on Mars. Using 

a hot air balloon to harness 

solar energy and powering a 3D 

printer, this conceptual project 

additionally uses an inflatable 

Living Space module to create 

completely uncontaminated and 

pressurised living space on the 

red planet using the sun and 

sand. From harnessing energy 

in the dirt and mud (WildGrid) 

to making a refreshable Braille 

reader (Pandabraille; basically, 

an e-book reader for the visually 

impaired) to a belt that alerts the wearer whenever their spine posture is 

poor (Back Belt Yoga), a large number of maker projects all around the world 

are trying to make this world a better place.

The maker mentality and why you should care
By now, it is quite evident why the maker movement and the individual 

maker matters to you, me and all of us. The solutions to some of the world’s 

most persistent problems have been discovered and will be discovered 

thanks to the maker movement. Just like any other process that needs to 

affect the entire world, perhaps it will need its own time to become main-

stream, but don’t let that discourage you from being a maker or supporting 

yourself. Looking for approval and being a maker are two thoughts quite 

far away from each other. 

A maker is someone with an urge to ‘do’, to be the change they want to 

see. Their first love is taking things apart, doing things out of the product 

which the original designer wouldn’t even have imagined. They live by the 

question of “What can be done with what we have?”A maker, during his work 

is ready to take risks and accept failures, only to use everything available, 

the community, the tools, the mindset, to turn around that failure into a 

glorious, perhaps a bit patchwork-ish, but startling success nonetheless.

So go ahead and pick up those tools and start changing the world. 

Make magazine’s mascot 
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I
n spite of being an expert on the maker movement, and totally relating 

to the maker mindset, if you do not have the right tools for it, you 

might as well be hoping for your idea to materialise out of thin air. 

With everything from circuit boards to cutting wood, the hardware 

side appears somewhat daunting to any fresh entrant to Maker DIY, but 

the reality couldn’t be more different. Maker Tech is becoming easier to 

use and cheaper to procure almost every day. Although the ideology of the 

Maker movement conveys that almost anything and everything can be 

used in your work, the global Maker community has certain preferences 

when it comes to the real deal. And it is good to stick close to these, due 

to the sheer amount of resources and information available thanks to the 

Maker community itself.

Before we go into the various tools preferred by makers, let us first 

understand broadly what Maker tech really is.

Maker Tech – the big picture
Maker tech is a combination of several streams of engineering, both hard-

ware and software with the more traditional woodworking, arts and crafts 

which can be used in a process which is as open as possible and can be 

To join the maker movement, you’ll 
need to know some tools of the trade

HARDWARE 
TO MAKE
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replicated by anyone. It is usually a ‘hardware meets software’ approach to 

solve a problem that encourages reuse of designs, ideas and products, even 

in an exactly step-by-step identical way from websites, Maker magazines, 

and other resources. The few main segments in Maker tech are:-

 � Electronics – Anything to do with circuits and semiconductors belongs in 

this one. From microcontrollers to sensors, this is the brain of maker tech.

 � Robotics – Traditionally this would be defined as the mechanical side 

of Maker tech, roughly consisting of movable parts like motors, gears 

etc. But Robotics has become more like a combination of electronics, 

mechanics and computer science applied to create automated machines.

 � 3D Printing – If we compare the Maker movement to the Industrial 

revolution, 3D printing is the “power loom” for the “steam engine” of 

electronics.  Making a prototype is not difficult at all anymore with 

printers available for as low as 100$ (Peachy Printer on Kickstarter). 

The possibility to make a mould makes working with metals quite 

economical as well.

 � CNC Tools – What can’t be done on a 3D printer, can be done by comput-

erized numeric control, or CNC tools.  With the aid of computer aided 

designs, modern cutting and shaping tools employ lasers, plasma torches, 

The world of maker tech can look more complicated than it is
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electricity, water jets and even diamonds to achieve extremely accurate 

shapes and designs. Although these used to be strictly industrial, the 

maker movement has seen the rise of community funded machine work-

shops which are often open to all.

 � Open Source Programming – If electronics is the brain of Maker tech, 

this is what makes those grey cells tick. With vast repositories of open 

source code available to program most popular systems for virtually 

anything, you no longer need to be a computer wizard to make your 

system work. In many cases, even understanding ‘hello world’ will do.

 � Reference Designs – A major part of maker tech is using the 3D printers 

and CNC tools to fabricate a product. If you do not possess the artistic 

hand of a virtuoso, you are not alone. There are millions of designs and 

standard blueprints available online that you can use in your process 

with minor or sometimes no changes.

Of Bytes and Prototypes – 
What differentiates Maker Tech from Hacker Tech?
Before we begin this comparison, it needs to be cleared that hackers, the 

ones that form the hacker culture that has been around since the 60’s, are 

not always evil anti-system programming geniuses looking to exploit the 

next weakness in computer security. The term is also used to refer to the 

people who modify existing software or hardware to make new things or to 

suit their needs. Now that we have that cleared up, let us understand what 

Hacker culture and Hacker tech really denotes.

Broadly, hacking is doing something to overcome the limitations of a 

system or its traditional usage. Over time, the term has mostly become 

centred on programming. A hacker is someone whose objective is to explore 

beyond the evident possibilities of programming with playful cleverness 

mingled with excellence. 

One of the major principles of the hacker culture has been free informa-

tion. Hackers believe that every person in the world should have equal and 

unrestricted access to all the information in the world. It is quite obvious 

that Hacking, as we generally see it, is only concerned with software and 

programming. So as a consequence, when we talk about Hacker tech we 

refer to Free and Open Source Software used by hackers and programmers 

to implement novel ideas digitally on a virtual platform.

Maker tech includes, but is not limited to, programming. To be appropri-

ately perceived, Maker tech can be seen as an intersecting region between 
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DIY and Hacking. In another interesting way to perceive it, Maker Hard-

ware can perhaps be seen as the merging of the artistic Craft culture with 

the more hardcore Engineering Workshop culture. So they aren’t distinct 

enough to have no overlaps and neither are they so similar that they can’t 

be distinguished from each other.

The Instruments of Freedom – Open-Source Hardware
Closely coupled with the maker movement is the idea of Open-source hard-

ware. This is not hardware that is sold freely. Rather, Open-Source hardware 

is the hardware whose design is easily separable into components and can 

be legally made and modified by anyone who possesses the design and the 

required artefacts. Not just the hardware, even the logic and programming 

that runs within it needs to come under the terms of free software to provide 

the complete freedom to change the hardware as required. As you see, it is 

not the hardware itself, but rather its design that falls under the concept of 

open source. If we compare this understanding to the four freedoms of open 

source software, the following hardware analogy of the same is reached.  

 

The four freedoms of Open Source hardware
 � The freedom to use the hard-

ware design for any purpose.

 � Freedom to study how the 

hardware works and change 

it according to one’s needs. 

Access to blueprints and 

schematics is a pre condition 

for this.

 � The freedom to make and 

redistribute copies of the orig-

inal hardware to help others.

 � The freedom to redistribute a 

modified version of the hard-

ware. Access to blueprints 

and schematics is a pre con-

dition for this.

The hacker movement would 

not have reached its current momentum without the widespread use and 

acceptance of Open Source Software. Hence, the importance of hardware 

The accepted logo of Open Source Hardware
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design being open for the maker movement to reach its full potential can 

never be stressed enough. 

The Open Source Hardware (OSHW) movement did pick some pace 

around 1997, when Bruce Perens (creator of the Open Source Definition and 

co-founder of OSI) launched the Open Hardware Certification Programme 

which allowed companies to self-certify their product as Open-Source. 

Essentially, this reassured continued software development for the product 

under any circumstance. 

In spite of the similar connotations, comparing the two concepts brings 

to light some interesting disparities. A free-program can be copied and 

changed without really involving the exchange of money and mostly a 

direct network connection between the source and the destination should 

suffice. So, Open Source software is commonly free in both the “free speech” 

sense, as well as in the “free beer” sense. But for hardware on the other hand, 

even if the design is freely available and distributed, the fabrication is still 

necessary and crucial. A design, even if digitized and transformed into a 

program, cannot be a substitute for hardware.  And hardware, unless mass 

produced, involves a costly manufacturing process.

This is where the real impact of open source design shows. An open 

source design can be ideally made by anyone. Now, when manufacturing 

companies decide to join the fray, what you get is hardware whose compo-

nents are known to everyone, whose cost of design is significantly lesser 

than that of proprietary designs. So, for an individual’s needs, free design 

does give rise to affordable hardware. 

But affordable is still not necessarily ‘open’ to an individual’s need 

for modification. What would really make the hardware truly open is 

for individual to have the ability to fabricate their own chips according 

to their own requirements. The possibility of exploring the fabrication 

side of free hardware is not really impossible and we will come to that 

in a later section.

As far as the source files are concerned, it can be anything that has been 

used as a source to develop the product. From CAD Designs, to blueprints, 

sewing diagrams, anything used should be readily and easily accessible, 

which makes us reconsider our viewpoint regarding many OSHW offerings 

out there. It has been noted by many in the Maker community that many 

devices and products carrying the OSHW mark nowadays are not providing 

easily accessible documentation. Most of the times the documentation is 

really difficult to find out, or vague and misleading in its text. This is akin 
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to telling everyone that someone is giving away chocolate recipies but not 

telling them the ingredients.

This is mostly due to the underdeveloped legal framework surrounding 

OSHW. Most OSHW licenses are not mature enough yet and leave a lot of 

room for improvement. The industry also needs to embrace the idea of Open 

Design rather than using it as a brand of ‘coolness’ to further fill their coffers. 

That is because open hardware has a lot of promise. Consider the projects 

like FarmBot, a project aimed at affordable farming technology for efficient 

food cultivation. There is also WikiHouse, which allows users to download 

the blueprints and CAD files for different components of houses to be made 

using a CNC machine, which can be fitted together like a jigsaw puzzle to 

make a house. That day isn’t far when the computer you purchased online 

can be 3D printed at your home, or even when you are out shopping, you 

will command your Google glass to print the Star Wars Lego set you just 

purchased. From open source solar panels to open source cars and Open 

source ECG machines, OSHW is truly opening the floodgates to innovation.

Back in the Mid 2000s, when the OSHW movement was once again 

picking up pace after a brief silence at the turn of the century, one of the 

primary requirements for Maker projects was a CPU-like device that is 

A WikiHouse being built at Sharefest
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open source in its design as well as affordable to make, procure and use. 

This would let them deal with projects of higher complexity and finer levels 

of control. What they were looking for, was a micro-controller.

A microcontroller is like a mini-CPU on a chip that contains a processing 

core, memory and programmable input/output ports. They were originally 

designed to be used as embedded computers, or computers within other 

devices, electronic and non-electronic.

The maker community was waiting for a micro-controller that fell within 

the following criterion:

1. Something that could easily interface with the electronics and hardware 

in most common devices easily.

2. Even though it would do tasks usually done on full scale computers, 

it will do them at a fraction of the cost.

3. It could be reused and modified as according to usage.

Since 1971, Intel has been bringing microcontrollers to the markets, 

which were primarily used with external chips to implement a functional 

computer system. Most of the early microcontrollers didn’t even come close 

to satisfying any of the criteria that could make them suitable for DIY or 

Maker Tech.

Fast forward to 2006. Components for integrated chips are coming at 

the cheapest rates ever. And thanks to Open Source Software, there are 

purpose-specific programming languages for almost any possible usage. 

For example, take Processing.

Initiated back in 2001 by Casey Reas and Benjamin Fry formerly of 

the MIT Media Lab, it is an open source programming language and IDE 

mainly built with the target of getting non-programmers to program, it 

works mostly in the visual context and is inspired from Logo along with 

Java and OpenGL and provides visual feedback to programming. Building 

on this language, the Wiring platform was developed in 2003. It consisted 

of a programming language, an IDE along with a tied-in single-board 

microcontroller. Although this did not create as much popularity in the 

Maker community as the boards that came later, one can say that the 

Wiring platform was the silence before the storm that was about to enter 

the Maker-DIY community.

Birth of the Game Changer – Arduino microcontroller
The co-founder of the Arduino Project, Massimo Banzi had one goal – how 

to get his students at the Interaction Design Institute, Ivrea (IDII) to make 
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electronics quickly and easily. Back in 2002, Students were still relying on 

the BASIC stamp which was both inadequate for many purposes and was 

quite expensive at 100$. Due to budget cuts and other constraints, Banzi 

had to figure a way to teach his students economically.

His student, Hernando Barragan, was the one to develop Wiring with the 

goal of creating a language with the programming ease of Processing with 

the end result being programming a microcontroller instead of graphics 

on a screen. It was a promising development and still continues to be used 

today. But at that point of time, Banzi was still not okay with the state of 

things. He wanted to make it simpler, easier, and cheaper.

The team decided to take the open source route further and set for 

themselves the student friendly goal of 30$ pricing. The first prototype that 

they built used cheap and easily available components like the ATmega328 

microcontroller (20MHz, 32KB, 23I/O Pins), but their first priority was ease 

of use. Essentially they wanted it be more like ‘plug-and-play’, which anyone 

would connect to their PC through something as common as a USB cable 

and start programming it without adding anything to the original cost. It 

didn’t take much time for word of Arduino to spread, and the rest is right in 

front of us.  Arduino has almost democratized Engineering single handed 

by enabling a lot of people to create products themselves.

An early Arduino Board
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Arduino, available as open source design, was obviously picked up by 

a lot of companies and the prices have shot down to new lows. Several new 

types were developed with specific usage in mind. “Arduino” has been to 

“Maker Tech”, what “Android” was to the world of mobile OS.

The community grew larger and the available resources increased every 

day. Eventually, it gave rise to interchangeable add-on modules known as 

shields. They are printed circuit expansion boards and are perfectly com-

patible with the I/O pins provided in Arduino. They can provide the added 

capabilities of motor controls, GPS, breadboading, etc.

Conventionally, Arduino boards have used AtMel 8-,16-, or 32-bit micro-

controllers, specifically the AtMel megaAVR series of chips, and it is only 

recently that other microcontrollers are being used. The first board labelled 

Arduino, the Serial Arduino used a 16MHz ATmega8 and was about 80mm 

by 50mm in dimensions.  

Currently, according to the official Arduino website, the Arduino boards 

can be classified in the following manner:

 � ENTRY LEVEL: Arduino Uno, Arduino 101, Arduino Pro

 � ENHANCED FEATURES: Arduino Mega, Arduino Zero, Arduino Due

 � INTERNET OF THINGS: Arduino Yun

 � WEARABLES: Arduino Gemma, Lilipad Arduino (USB, Main Board, 

Simple, Simple Snap variants)

To go into the details of each one of them would make this chapter too 

lengthy. How about we have a better look at few of the popular ones?

Arduino Uno (Current version: Rev 3)
One of the entry level boards at about 1400INR at the time of this chapter 

being written, some Indian ecommerce sites have also listed variants at 

600INR. This is the most used and best documented board in the entire 

Arduino family and with 16MHz clock speed, 32KB flash memory and 2KB 

SRAM, this board is more than sufficient for any beginner’s experiments. 

And even if you break it, the ATmega328P can be replaced from its slot for 

quite cheap. It can even be powered via USB.

Although, if your project is more complex than average, and incorporates 

displays with texts and likewise, you might need something with more 

SRAM than 2KB.

Arduino Leonardo
Although it has been officially retired by Arduino, you will still find some 
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pieces selling online. It’s initial USP was USB, but since then Uno has 

caught up with that one. Currently what gets it an Oscar is that it is almost 

the same thing as the UNO but at a much cheaper price (since it is not sup-

ported officially, prices may vary) if you are willing to compromise on about 

3.5KB of flash memory to get 0.5KB extra SRAM.

Arduino Due
A comparatively newer board, this heavy lifter packs the first 32-bit ARM-

core based microcontroller and practically all the pins, buttons, ports and 

jacks you could fit on something and still call it a ‘micro’-controller. With 

a clock speed of 84MHz, 512KB Flash memory, and 96KB SRAM, the only 

drawback that stares you in the face is the 3.3V operating voltage that makes 

it incompatible to most extensions. If a 5V signal is sent to an I/O pin on this 

one, it might damage the board. If you are strictly in this for a 5V board, go 

for the Arduino Mega 2560 Rev 3, another hi end board, albeit a downgrade 

at roughly the same price range of approx 2500INR (approx 35 Euros).

Arduino Micro, Nano and Pro-Mini
Where size matters, Arduino has got you covered. Putting it straight, here, 

A flexible Arduino Lilypad is ideal for wearables
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the Pro-Mini is an Uno with half the clockspeed and 16% the area, a Nano 

is an Uno with half the flash memory and SRAM at 22% the area, and a 

Micro is an Uno at 24% the area. Interestingly, the price ratios are not too 

different from the area ratios.

LilyPad Arduino
In the spirit of Arduino Uno comparisons, this one is a Uno for wearables. 

Designed to be sewn on with ease, this one has quite a few variants – USB, 

Simple (with fewer I/O pins), Simple Snap (Can be snapped in and out, 

making wearables easy to wash).

Arduino 101
Designed in collaboration with Intel, this one comes with the Intel Curie 

module while retaining the robust form factor and peripheral list of the Uno. 

Additionally, it contains Bluetooth LE capabilities and a 6-axis gyrometer. 

As it must have been obvious from the inclusion of the Curie module, this 

one is great for making wearables and is the newest kid around the block.

Phew, that was something. The Arduino family is exhaustive, isn’t it? 

And it seems to be going good. Let’s just say that Maker Tech is about to 

get a lot more interesting.

Meanwhile, back in 2006, while the Arduino was being prototyped 

and slowly nudged into the market, something else was in the works for 

the Makers around the world.

UK brings the Pi to the party
Raspberry Pi, developed by Raspberry Pi Foundation, is another micro-

controller chip initially developed with the aim of helping students learn 

more about computers. Inspired by the BBC Micro computer (developed 

by Acorn Computers), the initial prototype in 2006 had one USB port and 

one HDMI port.

The first Pi came in two models, Model A at 25$ and Model B at 35$. The 

difference in price was due to the presence of an Ethernet port and an addi-

tional USB port in model B, and other than that the hardware was identical.

A Broadcomm BCM2835 system, that comprised of the ARM1176JZF-S 

700MHz CPU with a Videocore IV GPU (maintained in all Pis) was present 

in the first Pi along with 256MB RAM. On the side of ports, along with the 

USB and HDMI mentioned earlier, it also came with an SD card slot and a 

3.5mm audio port, all in the size of a credit card.
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At its initiation, the Raspberry Pi was as basic as basic could be. And 

once you had one, setting it up wasn’t difficult either. You could plug in 

your Mouse and Keyboard to the USB slots, your headphones or speakers 

to the audio slot, your display and network to the HDMI and Ethernet 

respectively, and then fire it all up by powering it through the Micro-USB 

slot with a cable of your own. When it comes to software though, there are 

a few considerations to be made. Since the Raspberry Pi didn’t boast of 

any onboard memory, the only recourse was the Memory card slot. This 

basically meant you would have to load a bootable version of an OS onto 

an SD card and plug it in.

Windows was out of the question, due to its size and incompatibility 

with ARM chips. As recommended by the official Raspberry Pi website, 

certain Linux distros could be used instead: the Debian Squeeze, the Arch-

Linux ARM and the Qton Pi, and then write (not copy) it onto the SD card. 

This wasn’t much different than booting up a normal Windows/Linux PC. 

(Although eventually, a Debian derivative called Raspbian would make its 

way to the Pi 1 as well)

Once it is set up, the initial command line view might be daunting to 

many. But it is actually the easiest way to do certain tasks like setting the 

time (which is important because the Pi doesn’t have an onboard battery to 

track that). And for those who are strictly looking for a GUI, all they need 

to do is install the right software.

Even if one messed up with this, there are sufficient resources online 

including a robust online community and an official forum to help them 

Raspberry B+, the first upgrade to the raspberry B model
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find a solution to all their problems. On the other hand, the Raspberry Pi 

didn’t offer much in terms of openness. The only modifiable part was the SD 

card slot which let you change the amount of memory you used. Unless you 

were looking to use the 3 headers available – a 26 pin General purpose I/O, 

a display serial interconnect for connecting a smartphone or a tablet display 

and a MIPI camera interface – which open up reams of other possibilities. 

The first upgrade, to Raspberry Pi B+ wasn’t a drastic change and was 

mostly ergonomic rearrangements. Apart from the total number of USB 

ports being increased to 4, availability of 512MB RAM  and switching to 

MicroSD from SD, there weren’t many significant changes. Unlike the 

Raspberry Pi 2.

The Pi 2 included two basic, powerful upgrades: An ARM Quad Core 

Cortex A7 900MHz chip replacing the single core 700MHZ ARM A11 

and 1GB RAM instead of 512 MB. On the Software side, it comes with the 

Debian derivative Raspbian which came bundled with useful software 

like the Epiphany browser and even a stripped down version of Minecraft 

optimized for the Pi. Its goal of encouraging people to program is clearly 

evident with preloaded software like the Wolfram Mathematica tool, Python 

programming tools and Scratch, an animation programming IDE for kids. 

On the performance side, the new specs really put the numbers in Pi 2’s 

favour with the chip performing almost thrice as fast as its predecessor in 

most benchmarks.

Although, there is one catch. The 35$ price tag might not be all inclu-

sive. Once you have the Pi in your hands you will also need the following 

accessories to set up a PC:

 � A 5V micro-USB adapter (most smartphone and tablet chargers work fine)

 � A USB keyboard and a mouse

 � A microSD card with compatible OS installed (atleast  4GB, the greater 

the better)

 � An HDMI cable or composite audio/video cord.

 � A Display

 � Ethernet cable or Wi-Fi dongle

 � A Case (to protect those exposed components)

With both its iterations, the Raspberry Pi has stayed true to the maker 

spirit and has received the warm welcome of the entire community. It 

functions admirably in most reasonable scenarios like a home-theatre PC 

or a low cost storage server. Even though it is not a fully fledged PC yet, the 

projects that are emerging with the Pi 2 are promising.
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Note:- The Raspberry Pi Zero deserves a special mention. Launched in 

November 2015 at the jaw dropping price of 5$, it is slightly more capable 

than the 35$ Model B from 2012 at the price of a pizza. Even though it has the 

same single core CPU, clock speed has been bumped up to 1GHz. As usual, 

you might need to buy the list of accessories mentioned above to set it up.

The Beagle from Texas
Announced in October 2011 by BeagleBoard.org, an open source hardware 

company that is a part of Texas Instruments’ Design Network, Beagle-

bone is another alternative 

in the credit-card sized 

computer market that sup-

ports Ubuntu and Android 

4.0. A more barebones ver-

sion of the company’s other 

offerings Beagleboard and 

Beagleboard-xM, this chip 

packs a 720MHz ARM 

processor, 256MB DDR2 

RAM, two-46 pin expan-

sion connectors and on chip 

Ethernet with microSD slot. 

Initially launched at 89$ in 

the US, currently Indian ecommerce websites are listing it around 4500INR. 

As with all other open source boards, a lot of official and unofficial variants 

are present and all you need to do is find the right store.

The Beaglebone Black is a better-specification model of the Beaglebone. 

With 512MB RAM and clock speed at 1GHz this one is for more resource 

intensive applications. The combination of the Pi’s power with Arduino’s 

interfacing capabilities makes this a strong contender in the market. Also 

due to a vast community and the resource backing of Texas instruments 

Beaglebone is now a third alternative preferred by many.

So which one would you choose?

The Big Question - The Big Three
With the number of alternatives available, with the likes of Arduino, Rasp-

berry Pi, and Beaglebone, it might be daunting for a beginning Maker to 

decide which one is best suited for his or her DIY adventure. Each of the big 

The Beaglebone black, a snazzier upgrade to the 
Beaglebone
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three comes with its own strengths and weaknesses and are best at their 

own game. Let us have a look at how they fare against each other.

Arduino
Advantages:

 � Cheap

 � Number of spin offs and alternatives

 � Low power consumption

 � Insanely popular

 � Interfaces with almost anything

Disadvantages:

 � Command line interface can be an entry barrier.

 � Cannot handle complex tasks with multiple processes.

 � Less preferred for display oriented tasks.

Good for:

 � Beginners

 � Single purpose projects, e.g a video doorbell

 � Interacting with objects in the real world, e.g door locks, blinds, 

washing machine

 � Low power systems that need to run for longer time or on battery, e.g 

motion sensing switches

If you are looking for a plain and simple control panel for, say, your 

home lighting then Arduino is your thing. Unless you want that panel to 

interface with the internet, provide you the energy usage efficiency, and be 

fully automated then look somewhere else.

Raspberry Pi
Advantages:

 � Basically a 35$ Linux computer.

 � Can be connected to a TV or monitor via HDMI and can be used with a 

keyboard and mouse via USB.

 � Entire system can be changed by swapping SD card since OS runs from it.

 � Can be online via ethernet.

Disadvantages
 � Doesnt have wide interfacing capabilities

 � Knowledge of Linux is required

Good for:
 � Projects with GUI or Internet.
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 � Educational computing, since it is a 35$ computer

 � Media oriented projects like Home media server or retro games 

handheld player.

If you are looking to make a call blocker, a personal VPN go for the Pi. 

Although latest developments have seen the ability to interface in Raspberry 

Pi, Arduino is still a better no-nonsense alternative for that.

Beaglebone
Advantages:

 � Fully operational out of the box as it comes with flash memory and has 

the OS preinstalled.

 � Can be set up and used without a display.

 � Supports Android.

 � Overall operational cost lower.

 � Can interface with lot of devices easily due to large number of general 

purpose I/O pins

Disadvantages
 � Doesn’t have many USB ports or video encoding built in.

 � Community fervor not as strong as the Pi and the Arduino.

 � Tutorials and project ideas comparitively harder to come by

 � Not originally intended for educational purposes, so more complicated 

to work with

The kid friendly littleBits kits join modules  using magnets
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Good for:
 � Projects too complicated for Arduino but not requiring a display

 � Advanced real world interfacing projects

 � Android projects.

If you want a Beer brewer with a touchscreen or a complete home auto-

mation system you are at the right board. But if you are looking to build a 

home entertainment or media center, the Pi might be a better bid.

Alternatives Assemble
Still can’t make up your mind? Looking for something more specialized? 

Or simply against the idea of jumping onto a popularity bandwagon? 

Whichever state you are in, thanks to Open Source Hardware and the maker 

community’s constant tinkering and upgrading spirit, you have a host of 

options to choose a board from. And if a board is not exactly what you’re 

looking for, your options are no less. Here’s our guide to the popular maker 

tech options that should cover most of your needs:

littleBits :
An award winning NYC startup, littleBits takes a modular approach to 

electronics and offers several modules than can be connected together by 

magnets, removing the need for any soldering, wiring or interface program-

ming. Some examples are the Cloud module aimed at exploring the IoT and 

Smart home markets, the DIY Synth kit aimed at music enthusiasts and 

even a Space kit developed with NASA.

Seeed Studio
An overall maker solution, Seeed can be best described as a maker for makers. 

With partnerships with most open sourced and closed manufacturers, Seeed 

also provides customization, prototyping, SCM solutions along with a 

community platform to discuss ideas for custom boards and components. 

Their Seeeduino line of boards are Arduino compatible enhancements.

Smart things
Initially a Kickstarter, this open home-automation startup was recently 

acquired by Samsung as a part of its open innovation lab. This is one of the 

most mature home automation platforms we have now and is well integrated 

with IoT platforms like IFTTT. The web based IDE and the native app have 

been used together for various innovative applications and combinations 
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like integrating Leap Motion into the app. Products are usually sold in kits 

that cater to a certain area of home automation.

Particle
A cloud based IoT platform that helps you manage your IoT connected 

devices with ease. It’s dev kits come with two boards Photon (WiFi) and 

Electron (2G/3G) and are perfectly scalable to a large number of devices. 

Tasks like firmware updates, data collection etc. are what its good for.

Intel Galelio gen 2
An Arduino compatible board with Intel’s IoT oriented Quark X1000 SoC, 

it runs a Pentium compatible single core 400MHz CPU. Compared to the 

RPi 2, Galelio gen 2 supports analog input and wireless connectivity and 

is truly open source with documentation maintained by Intel.

Intel Edison
Another IoT and wearable oriented mini-computer from Intel, the Edison 

is well stacked with an Intel Atom Tangier (two 500MHz and one 100MHz 

cpu) and 1GB RAM. In spite of having 4GB Onboard flash memory, USB, 

WiFi, Bluetooth 4 controllers the device is quite compact at 35mm by 25mm 

by 3.2mm

Minnowboard
A higher end cousin of the Edison and the Galelio, the original Minnowboard 

from Minnowboard.org at $199 is considered to be on the expensive side by 

communities. Its later version, the Minnowboard Max ups the game to 64 bit 

Intel Atom at half the price for the 1GB RAM version. If you notice that the 

price is still double that of RPi 2, don’t forget that Pi’s CPU is an aging piece

Dragonboard
As the name suggests to the observant, Qualcomm’s Dragonboard series 

of boards are based on their Snapdragon SoC series with identical model 

numbering. The Dragonboard 410c, along with the usual gifts of USB and 

bluetooth, includes a 64 bif ARM CPU with GPS capabilities. This a first 

for single board computers.

The RRRRRRRRRRBBA
The Really Really Really Really Really Really Really Really Really Really 
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Bare Bones Arduino is a $3 board that leaves little explanation necessary 

after its name. It is basically the Atmega chip used on the Arduino, which 

can be used this way because the Arduino actually is just a programming 

environment for the actual Atmega microcontroller. At 3$, the performance 

drops hardly matter.

mbed
A collaborative software hardware development platform maintained by 

ARM, the hardware side comprises of the mbed Microcontroller board based 

on an NXP microcontroller, which has an ARM Cortex M3 core, running 

at 96 MHz, with 512 KB flash, 64 KB RAM, as well as several interfaces 

including Ethernet, USB Device, CAN, SPI, I²C and other I/O

Pinguino
More of an add-on to the original Arduino aiming to enhance its capa-

bilities, this chip is not manufactured and most users build their versions 

themselves. The IDE is highly supportive and is adding more android 

compatible features as we speak.

Alongside this list, Teensy, Beagleboard, Nanode and TI Launchpad 

deserve special mentions as worthy options.

With this exhaustive list of alternatives, when you choose a certain 

piece the best way to check if it suits your needs is to check projects online 

and see it working.

NOTE: all prices mentioned so far are subject to variation. That’s open 

source for you.

Print away
Most of the boards, and any semiconductor device that we see, are PCB, 

or Printed Circuit Board devices. On a PCB, the conductive channels are 

printed onto a non-conductive base to connect components, with single, 

double and multi-layer PCB’s also possible and being made. There are two 

topics of interest to the maker community regarding PCB:

PCB Simulation
Simulating a PCB Design can be crucial in your choice of a board, with 

several softwares providing you templates to simulate popular boards like 

Arduino and the Pi. It is also a very crucial step in the process of designing 

a chip or board by providing realistic testing data without the price over-
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head of prototypes. Simulations also provide essential information about 

feasibility, margins and limitations through data like thermal simulations.

Once you are satisfied with your new board design or want to create a 

custom board, then you are ready for fabrication

PCB Fabrication
Contrary to general perceptions, there are quite a few DIY PCB Fabrica-

tion methods if you know your way around circuits. The commonly used 

ones are:

 � Etching: Quite similar to developing a photo, etching is a simple and 

quick process that offers low accuracy prototypes when you quickly need 

them. The process can be undertaken in most makerspaces and requires 

a UV light, PCB Developer solution and Etching solution.

 � CNC Milling: An expensive and rare alternative, this does offer 

extremely precise fabrication. Although some components still need 

to be placed manually.

 � Fab Houses: Outsource the fabrication. Period. Most Fab houses are 

capable of handling more complex designs but charge accordingly, so 

be sure of your design before ordering your board.

3D Printing a.k.a Additive Manufacturing –
The Maker’s cheatcode
Concepts like printing 3-Dimensional objects were stuff science fiction 

novels used to be made of. Although the creation of 3D objects was well 

underway since the 80s using casting and cross sectional methods, it is only 

in the 2000s that additive manufacturing really matured and subtractive 

manufacturing gained traction. Pretty soon, 3D printing wasn’t restricted 

to metal shaping related tasks and started to be used for Polymer, Inkjet 

and Stereolithography printing.

The first step in 3D printing is of course creating the 3D model. This 

is done using various CAD tools and is similar to sculpting. Another 

method that has emerged recently is scanning the 3D structure informa-

tion of a real world object using a camera sensor and creating a design 

file out of it.

Once the design is ready it is checked for basic errors in construction (non 

connecting surfaces, gaps) and then fed to a “slicer” which then splits it into 

a series of cross sectional layers. This information is then fed to client-side 

software that instructs the actual printing process. Here, resolution refers 
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to the thickness of the layers. So, a 3D printer with a higher resolution can 

print thinner layers and is capable of greater accuracy. 

3D printing drastically reduces production time compared to conven-

tional methods and provides a higher degree of accuracy. And the exciting 

bit is that several projects and companies are making affordable 3D printers 

for home usage targeted at the DIY and maker communities. Some of the 

popular ones are:

 � RepRap: One of the longest running projects, RepRap is a free and 

OSHW 3D printer, which is partially capable of replicating itself by 

printing many of its plastic parts. They also have the ability to print 

circuit boards and metal parts. The open source availability of printer 

designs has led to the emergence of a community and a vast number of 

derivative printers catering to various levels of accuracy and materials. 

As a result the cost of 3D printers has decreased dramatically in the last 

five years by almost 1/20th. Many companies are also selling parts to 

build your own RepRap 3D printer.

 � MakerBot: MakerBot was one of the earliest projects, which was based 

off the RepRap project. The first 3D printers from MakerBot were built 

on top of the Arduino microcontrollers, and were sold as DIY kits. The 

The Bukobot RepRap 3D printer 
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demand was so high for these kits that MakerBot requested users to print 

parts for other DIY kits. The later generation models are however, sold 

as closed box models attracting a price tag of around $2199.

 � Fab@Home: The open source Fab@home project has actually made 

it possible to 3D print with anything that can be squeezed through a 

nozzle, including chocolate. 

 � Peachy Printer: A kickstarter 3D printer said to cost 100$. Similar 

options are the mUVe3D and the Lumifold

 � Rapide 3D: A professional grade 3D printer for 1499$

 � 3Doodler: A 3D printing pen.

Special Mention: Recycling of waste material to be used as RepRap filament 

is also being done by several Recyclebots (open source recycling devices).

Locked and Loaded
As we have come to understand, right now is the best time to Make with 

thousands of tools, options and sources available with unprecedented levels 

of customization and multiple layers of pricing. All that remains to see is 

what you will end up making out of these. Hopefully, something that makes 

life easier and solves a problem for the world.

NOTE: There are Github repos for almost all the development platforms 

mentioned in this chapter. 
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A 
major part of making anything in the digital space involves 

not only the hardware that’s needed to bring it to life, but also 

the software which gives this new-found life a whole new 

meaning. At the very least you will need to learn basic coding, 

if you want to create a customized project. And trust us when we say this 

that coding is an essential part of any maker’s skills repertoire. There are 

some tools which might allow you to circumvent coding, but they are very 

basic and limited. If you want to get something tangible done, you should 

learn to code, and that’s an undeniable fact of the 21st century. It’s untrue 

that you need to learn every programming language under the sun to be 

able to make or create meaningful applications for your projects. You just 

need the right software skills to get you off the block, and here we’ll help 

you pick just that.
There are several programming languages in existence, which make life 

easier for beginners and experts alike. You can find an exhaustive list of 

programming languages you can use and the basics for each one on [http://

Armed with the right software, you can 
move mountains. We tell you which 
software to use to your advantage when 
making something new.

SOFTWARE 
TO MAKE
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dgit.in/EveryProglang ]. Languages like Python, Ruby, Swift and Javascript can 

be easily learnt by someone who has no programming experience before-

hand. With Apple’s recent announcement that Swift is going completely 

Open Source, it shows how even a giant conglomerate like Apple, is taking 

notice of the vast world of Open Source Software. Open Source software 

are a big deal even for experts, because of the extensive documentation 

available online. 

Open Source programming languages and software
Open Source programming languages are backed by several forums and 

message boards, which are often quick to respond to queries and bugs. This 

is especially important when these programming languages are being used 

in real time applications, where even waiting for a few days to fix a bug, 

might cause major trouble with the applications. Open Source software 

solves this problem, by tapping into the vast community of users and 

developers, who are very quick to offer patches and fixes for vulnerabilities 

and exploits. You’ll notice that open source languages and software often 

have really short update cycles, as major releases are more associated with 

implementing additional features. So, why pick an Open Source language 

to make your next big thing? For starters, Open Source languages are usu-

ally completely free to use. Not free as in a free beer, but free as in freedom. 

If programming languages were exam papers
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But most of them are free anyway. So you won’t have to spend your Gan-

dhis on buying a license to use the language. Also, you will find extensive 

documentation online, which is also maintained by a large community. This 

helps you to pick up the language easily and avoid missteps which other 

users might have faced. You will also find several web services where you 

can start coding in an online sandbox, so writing incorrect code won’t burn 

down your home or office.

One thing which any beginner should be aware is that, not all program-

ming languages are made alike. Some are generic and will allow you to do 

everything, while some of them are extremely specialised. Languages like 

Python, Swift and Ruby are mostly languages which you use to develop 

your backend. This is the code you will be using to run your project. Some 

languages like HTML, CSS are purely frontend languages and are used to 

develop interfaces.

While you wouldn’t particularly need to develop an interface for your 

hardware project, if it is a software based one, you will need a good interface 

for the users.

For instance, to say ‘Hello Digit’ in various languages, you’ll have to use 

a different syntax for each language:

>print “Hello Digit” 
>printf “Hello Digit” 
>say “Hello Digit” 
>cout<<“Hello Digit” 
>System.out.print(“Hello Digit”);

While the syntax might be different, each language is similar to another 

in terms of the function. So it is best to learn one language to a good extent, 

before trying to pick up other languages.

Hardware simulators and circuit designers
When designing hardware for your project, you may not have the necessary 

parts at hand or you’d want to experiment with different types of hardware. 

This is not possible every time as you may not have access to all the dif-

ferent types of hardware. It is also very risky to try out new circuits using 

prototyping boards, which are often expensive. So, it is best to try out the 

circuits online before actually using the hardware.

There are several online simulators which you can use, ranging from 

simple circuit designers to analysers, which can tell you every technical 

aspect of your project. The simulators are also dependent on the hardware 
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platform you use, so you need to pick one which suits your needs. The 

Raspberry Pi, for instance has a simulator called SmartSim, which can 

run natively on Raspbian and on other Operating Systems as well, where 

you can use the GPIO ports of the Raspberry Pi virtually, to test out your 

circuit logic.

The very popular Arduino has several tools online, which will help you 

get familiar with the workings of the various Arduino prototyping boards. 

AutoDesk, a widely popular company which designs software for makers 

and professionals alike, has an online tool called 123D Circuits [http://dgit.

in/123dcircuits ]  for the Arduino and basic electronic circuits, which you can 

use to simulate your Arduino circuits. Although the components available 

are very basic and often limited to what is available in their own Arduino 

Starter Kit [http://dgit.in/123dArduino ], it is still a good option if your circuit 

doesnt involve too many components. We had a bit of success designing a 

Obstacle Avoidance Robot using an ultrasonic sensor, though we had to 

replace the sensor with a push button switch in the simulator.

Apart from simulators, you can find circuit designers, which are basi-

cally tools that allow you to put circuits together and even design a PCB. 

Fritzing, an Open Source project, is one such software. Fritzing allows you 

to design Arduino and other electronics circuits, add external components 

A flip flop being tested on the SmartSim interface on a Raspberry Pi
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and even design a customized PCB with your circuit. Fritzing has also 

partnered with a few PCB manufacturers, and you can get your PCB fab-

ricated. Fritzing is an exciting project because, the community has realised 

the need for better resources for Arduino and Fritzing helps you document 

your project, with the circuit, code and the parts list. When you’re done 

with your circuit, you can publish it online, and have others take a look at 

it and help you if necessary.

UI designers, Wireframing
Software development is complex and often daunting for designers and 

developers. When you’re developing software for your project, you would 

be working with designers and developers. The best way for communica-

tion is through prototypes. Unless, there is something tangible for both 

parties to observe, projects cannot proceed. Often, it is very important to 

put down your expectations and ideas, so that it is easier to work around 

the mockup when designing and developing the software. The first step in 

this crusade, is to get your UI straight. The UI is what the users see, and 

it is also the one which keeps the users on the product. So, enough time 

should be spent on the UI. For designing User Interfaces, there are several 

protocols and design languages which can be followed. There are several 

tools, which can help you create mockups of your next big idea. We found 

HackDesign [http://dgit.in/Hackdesign ], an excellent tool to help you find tools 

to design and develop. You can use it to find proprietary as well as Open 

Source solutions to design user interfaces. 

Wireframing is an important step when designing your user interface 

as it defines the information hierarchy in the design. The idea of wire-

framing is to create a frame for every object you intend to have in the final 

interface. For instance, when you’re planning on furnishing a room, the 

first step would be to imagine how it would look when the various articles 

of furniture are placed in the room. You can even tell if that fancy chair 

you bought will make your study too cramped. A bad idea would be to 

buy all the furniture and then scramble when there isn’t enough space. 

Wireframing is similar to this. You first add all the elements you want in 

the final design, without actually getting down to the coding part of it, by 

using a wireframing tool. Once you are sure about the design, you can 

use the wireframe as a reference to develop your interface later on. The 

idea behind wireframing works when you have a lot of parties involved 

in the development and there will be feedback and changes about the 
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design. It is much harder to make the changes on the finished product 

than on a prototype.

Wireframing isn’t restricted to software alone. When your circuit is near 

finalised, you should use a wireframing tool to design the links on the PCB 

and try to make sure that the components are all optimally placed and the 

PCB is designed according to the shell it would be placed in. You can also 

make the aesthetics of the board better, by doing a little redesign. Since PCBs 

will be etched and the links cannot be changed after it is printed, you’d want 

to make sure it looks good when it does. You can find a good introduction 

to wireframing and UI designing at Tutsplus [http://dgit.in/1Nr9pck ]. 



56 CHAPTER #05

S
tarting a project is always the hardest part. You need to gather 

your resources, collaborate with your teammates, research on 

what you’re trying to build and so on. Luckily, the internet always 

comes to your rescue. With millions of tutorials and guides on how 

to use components and tools, you can be sure that if you’re trying to build 

something new, someone has already used the parts you were going to use. 

It might not be the same project, but you will find that someone would have 

used a component or two and written down the problems they faced or tried 

to get help from someone. If you are trying to build an obstacle avoiding 

robot, you will find that the components used by the hundreds of guides 

online are all different from each other. The components and the configu-

ration varies from region to region, and this causes some inconsistency in 

finding a definitive guide to build. But, being adventurous, you can go ahead 

and build one using a guide from someone on the other side of the world. 

To add your own twist to the robot, you will need to add some components 

which have not been used before, and this will need some research to get the 

whole thing working. Don’t worry or be overawed, we’re here to help you. 

There are plenty of resources which you can use to learn to make stuff, 

professionally or as a hobby. In past editions of FastTrack, we have covered 

Here’s where we tell you where to 
learn to make anything!

LEARN TO 
MAKE
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several maker boards such as the Arduino and the Raspberry Pi. There are 

several projects which are new and those which have been showcased in 

earlier editions which you can download or view from http://dgit.in/Mak-

erTechFTResources . Here are a few of the most interesting maker projects 

you can get your hands on.

Remote controlled lights
Turning on the lights and turning them back off are things we do throughout

the day. Many a time, we forget to switch off electronic appliances when we

leave home. It’s all good until you forget to switch off your air conditioner

or television set, which can effortlessly waste electricity and add to light bill

costs. For the purpose of this DIY, we’ll look at a simple circuit and code that

will help you switch a lamp on and off. This is an extension to the LED 

blinking program that we saw in the previous chapter.

Hardware needed:
 � Raspberry Pi

 � Relay circuit

 � Lamp for circuit testing

If you’re a beginner, we recommend using a relay circuit from the market.

You could also build your own relay circuit using a motor driver or a tran-

sistor. In case you want to build your own relay circuit, please take the help 

of a friend who has adequate knowledge about electronics. Alternatively, you 

can follow an online tutorial such as the one available at http://dgit.in/1O98eyK.

Plant watering System
In this DIY, we’ll make an automated plant watering system. This will allow 

you to water the plants in your home, building or even colony while sitting 

in another part of the world. For this purpose, we’ll create a web server that 

will listen to a request for switching the motor ON and OFF.

Hardware needed:
 � Raspberry Pi Breadboard

 � Water pump / Solenoid valve

 � Solid State Relay

 � N3904 Transistor

 � 4.7 k ohm Resistor
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The above mentioned list includes all the electronic parts of the complete 

setup. You’ll also need the required piped connections for distributing water. 

For an extensive guide on the project, visit http://dgit.in/garduinO .

Autonomous wheeled robot
This autonomous wheeled robot is a modification of the wireless computer 

controlled toy car. It senses a wall and surrounding obstacles to navigate 

around a room. This can be achieved by using ultrasonic sensors that can 

check the distance of the robot from the object in front of it.

To make an autonomous robot, you’ll need the following components:

 � Motors

 � Wheels

 � Chassis

 � RF transmitter 

and receiver

 � Battery

 � Motor shield

 � Ultrasonic sensor

How to implement:
Use the Ultrasonic 

sensor to read the dis-

tance directly in front 

of the robot. The Ultra-
Some robots like these have customised Arduino boards, 

which reduces the clutter of the circuit boards.

You can use various configurations of the circuits to suit your needs.
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sonic sensor sends an ultrasonic wave (sound inaudible to humans). This 

ultrasonic wave reflects from obstacles directly in front of the sensor. The 

program on the Arduino™ board measures the time of reflection to calculate 

the distance using the simple formula distance = (speed x time)/2. Since the 

wave travels twice the distance due to reflection, we need to divide by ‘2’ 

to get the actual distance. If the robot gets close to a wall while navigating 

(distance from wall directly in front is less than some value, say, 30 centi-

metres) rotate the ultrasonic sensor assembly to check distances on either 

sides to the robot. Steer the robot towards the direction where distance of 

the robot from the wall is the farthest.

This method is also used in the Micromouse event, where the distance 
of robots is measured from the wall. Then, an algorithm like flood fill helps 

the mouse travel to the centre and then calculates the route that the robot 

can travel in minimum time incase multiple routes exist.

You can check out this 

guide for detailed instructions 

and some code http://dgit.in/

JamesRobot .

Prototyping
If all this sounds Greek and 

Latin to you, that’s because 

it is. The word prototype is 

derived from the greek words 

for ‘primitive form’, and have 

connections to the greek word 

for ‘first’.

Prototypes are one of the 

earliest model for a product 

you are building. Whenever you’re making anything, you won’t be arriving 

at the finished product at the first try. You will first need to model the product 

virtually, to see the design, then make a physical model of the product. When 

you make the first hardware model, you will find that not everything turns 

out as you wanted it to. There will be imperfections in the design and the 

build of the product and it has to be refined several times. Prototyping is 

involved in every step, right from the formulation, evaluation, to the execu-

tion of an idea. Prototypes can be a proof of concept, a form study, a model 

to get user feedback or it can also be used as a functional model for testing.

Prototyping of electronics is one of the first steps 
towards building anything tangible.
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Licensing
Licenses are important when it comes to Open Source Software and your 

code. When you’re working on maker projects, you will be using a lot of free 

and open source software, which will have licenses of their own. Some of 

the licenses will permit the usage of the code and the software for various 

purposes, but will have some conditions. Some licenses like the GNU/GPL 

will permit you to use the product or service and modify, distribute, use the 

patents listed, and even sublicense the product or service, The important 

thing when choosing a license is to check the conditions of the licenses of 

the products you’ve used to make your project. Some will require you to 

license your project under the same license which you used, so you cannot 

throw away software to people, without enforcing the restrictions on the 

libraries and other modules you used. 

The MIT license, for instance, looks something like this:

The MIT License (MIT)
Copyright (c) [year] [fullname]
Permission is hereby granted, free of charge, to any person obtaining a copy 
of this software and associated documentation files (the “Software”), to deal 
in the Software without restriction, including without limitation the rights to use, 
copy, modify, merge, publish, distribute, sublicense, and/or sell copies of the Soft-
ware, and to permit persons to whom the Software is furnished to do so, subject to 
the following conditions:

The above copyright notice and this permission notice shall be included in all 
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED “AS IS”, WITHOUT WARRANTY OF ANY KIND, EXPRESS OR 
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, 
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE 
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER 
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, 
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE 
SOFTWARE.

The license here, basically describes the rights you have and the condi-

tions you have to uphold, when using the software. The MIT license here 

allows you to use, copy, modify, merge, publish, distribute, sublicense and 
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sell copies of the software. It requires you to however, license the software 

you are distributing, under the same MIT license.

Here, we give you a rundown of the most common types of licenses and 

how they stack up against one another. If you want a tool to easily pick the 

license you should use, check out http://dgit.in/LicenseChoos. 

Legend:
Blue - Required

Green - Permitted

Red - Forbidden

Resources
There are several resources available online for making stuff. A simple 

search will throw up several results from forums, message boards, guides 

Apache GPL MIT 
License

Artistic 
License 
2.0

Eclipse 
Public 
License 
1.0

BSD No 
License

License 
and Copy-
right notice

State 
Changes

Disclosure 
Source

Commer-
cial Use

Distribution

Modifica-
tion

Patent Use

Private Use

Sub 
licensing

Hold Liable

Use Trade-
mark
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and videos. While not all of them would be complete or comprehensive, they 

are pretty good sources for getting ideas and instructions for basic projects.

 

Instructables
This website has guides for everything you can imagine. Instructables 

advertises itself as the DIY heaven, and while those claims cannot be veri-

fied, it is in good faith, that his is one of the best websites to find your next 

projects. The website is community supported and most of the projects are 

made by hobbyists. From complex home automation projects to a sweater 

for your cat, you’ll find resources for anything and everything here. Some 

projects, we found particularly interesting were the Arduino Powered Magic 

Mirror and Photobooth [http://dgit.in/ArdMagicMirror ]  and  Synthesiser 

[http://dgit.in/ArdSynth ].

Makezine:
Makezine was one of the first to have so many resources for makers and 

hobbyists alike and it has good tools to find similar projects and good instruc-

tions and guides. For instance, you can filter the available projects by the 

platform, difficulty and even the duration. They also have an online store 

where you can find commonly available components and kits for beginners 

too. The most interesting project on MakeZine now, seems to be the life 

sized BB-8, which is based on the Beaglebone platform. The project works 

You can find several starter kits for common prototyping boards.
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by using two robots. 

One in the base and 

one for the head. 

The robot in the 

base, moves around 

the hollow shell 

maintaining bal-

ance while the robot 

in the head only 

maintains balance. 

You can find more 

details about the 

project here http://

dgit.in/BB8make. 

Hackaday:
Hackaday is known 

to be one of the top 

resources for hacks 

on the internet. You 

will find projects 

created by various 

hobbyists and 

makers, and these 

are well documented too, so you’ll be able to get down to the making 

soon after reading their posts. Hackaday also runs a platform on http://

hackaday.io , where you can document your interests and projects with build 

logs. You can add your friends and teammates and collaborate on these 

projects too. Hackaday also has a conference where you can present your 

idea and win cool prizes. Every year, the organisers pick a central theme 

and challenge people to build something creative based on the theme. The 

project that won this year’s prize was an eye controlled wheelchair, which 

was also made open source. You can find more details about the project 

at http://dgit.in/eyeWheelchair. 
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An early build image of the BB-8 model

 Eye controlled wheelchairs are really useful for people who 
have no control over their limbs.
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I
n May, Sanjiv Valsan, Vishwaraj Doshi and Rujai Mehta — third 

year engineering students from DJ Sanghvi College of Engineering, 

Mumbai decided to build a formula style racing car. The dream was 

big and the team sizeable — 30 students across eight departments 

signed up to help. The car that was to be designed, built and tested, and 

would go on to compete in an international design competition to be held 

in Hockenheim, Germany.

Valsan and team had a   winning   idea. They decided to use a motorcycle 

engine in the car. This meant all corresponding parts needed to be built 

from scratch since they could not be sourced from existing cars. When 

it came to manufacturing the parts however, there was just one problem 

— they didn’t know where to start. That’s when he decided to approach 

Maker’s Asylum, a makerspace in Mumbai, for help. Here, they were able 

to access 3D printers to print   plastic   moulds of any and all parts they may 

Makerspaces that promise easy, 
affordable access to hobbyists and 
aspiring hardware   entrepreneurs are 
springing up around the country. Is 
India ready for the anti-school?

SPACE TO 
MAKE
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have needed for the car. Countless iterations could be made and then the 

final piece outsourced to be manufactured.

The 2,000 sq ft makerspace   doubled up   as their garage where hand tools 

and power tools   were handy  . The car remained parked for over two months 

at the space and those who dropped by the makerspace often offered tips 

on cooling,   transmission, suspension and steering techniques. “There is a 

A messy workbench is a busy workbench at Maker’s Asylum, Mumbai

At Maker’s Asylum, Mumbai, carpentry is a hot selling workshop with 
maximum female participants
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wide variety in the kind of people that you get exposed to at a makerspace. 

You can have an aeronautical engineer, an origami artiste and a school kid 

walk in on the same day. We got some interesting input, but most were 

simply curious,” explains Valsan.

For participants of the car-build   who had also competed the previous 

year, it was a refreshing break from having to rent out garage space, borrow 

tools from friends’ dads and call up professors when stuck with a glitch. 

So, what is   this magical makerspace?   Think of it as a library for tools, 

explains Vaibhav Chhabra, founder of Maker’s Asylum. “Instead of books, 

we offer access to tools,” he says. It’s a community space which means open 

access to public that is democratic and not restricted to what you studied in 

college. In fact, the rules don’t change even if you didn’t go to college at all. 

In addition, costs of tools are split by many. Hence, a 3D printer which 

costs upwards of Rs 1 lakh and laser cutters which will set you back by 

Rs 3 lakh each are accessible for a nominal usage fee. Moreover, if you are 

curious to learn something like carpentry but don’t trust yourself to keep at 

it for too long, investing in tools and materials  may not be a wise decision. 

Think of how you paid for that gym subscription for the  whole  year only 

to cool your muscles for the better half of the calendar. 

There are more than 20 makerspaces in the country, most of which 

have been established less than three years ago.   Curiosity Gym and Riidl 

Utkarsh Kumar Gupta builds an miniature Eiffel tower using 
laser cut cardboard pieces at Maker’s Asylum, Delhi
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in Mumbai, Nuts and Boltz in Delhi, Collab House and Potential Labs in 

Hyderabad, Workbench Projects, The Workshop and Eden in Bangalore, 

and Maker Loft in Kolkataare some of the popular ones. 

 Here, you can walk into a makerspace and try your hand at it   before you  

commit and  put   money down on sanders, lathes and rotary tools. If carpentry 

isn’t worth wasting your wood, there’s metal work, taking apart bikes, 

racing RC cars, building drones, and introduction to electronics through 

breadboards, Arduino, Raspberry Pi, etc. Oh yes, they also like breaking 

things. But not for nothing, education is a major role of the makerspace. But 

learning isn’t put forth as a formal curriculum. Instead, it comes to you as a 

byproduct of building. There may be short courses and workshops led by 

community mentors who have earned their title by giving back to the space 

or because they are domain experts. These mentors will guide members 

through difficulties but for the most part, you are on your own. And for 

this reason, the maker movement is sometimes also called and confused 

for the DIY movement. It isn’t wrong to call DIY enthusiast makers but it’s 

more of a subset than an interchangeable term.   

On a typical day at a makerspace, in addition to students trying to  test 

theories   they have learned in class   practically , you will find hardware entre-

preneurs trying to prototype their next product, dads teaching their sons to 

build a table from planks of wood ,  artistes trying to create art that responds 

Mentor Ankit Daftery is an independent maker and interaction designer 
who runs a company called Daf Labs in Bangalore  
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to audiences and designers upcycling junk to kitschy furniture.  It’s too early 

for makerspaces to zero in on the target audience for  their offering. In fact, 

founders Chhabra and Pavan Kumar, cofounder of Bangalore’s Workbench 

Projects  say they spend most of their time explaining what a makerspace 

is.  Maker’s Asylum calls themselves a community makerspace; where they 

focus on “hands-on learning and creative problem solving”. Workbench 

Projects, a registered fab lab in Bangalore promise to get that project “out 

of your head and into the world”.  

The concept of a makerspace comes from the hackerspace which started 

out as a European term for programmers who would gather and work 

together. And hence, both show similarities in ethics such as tendencies to 

opt for open source and community sharing. 

Soon, US visitors returned home to emulate such events and organised 

hacks on their own. While it did start off predominantly with programmers, 

the communities soon moved on to working on circuit boards and real 

hardware to function in tandem with software. This shift from software 

to hardware is the crucial difference between hacker and maker spaces. It 

was a culmination of many things; the timing being most crucial. After the 

advent of the Internet, when consumers were satiated with giving real time 

feedback to brands, it was time to take things to the next level. Designers 

had had their feed with the software boom. And then digital manufacturing 

tools made an entrance. It connected designers to mini manufacturing 

Makerspaces approach learning as a byproduct of making.  There is no curriculum or teacher 
but community members will help if and when you meet a roadblock
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units that could emulate the quality of the big factories owned by bigger 

brands. The consumer began to be the designer and the manufacturer as 

well. Digital files could be sent across the world and physical goods could 

be printed without further cost. 

One of the first New York makerspaces, NYC Resistor  is where MakerBot 

was born. MakerBot, the 3D Printer manufacturer is currently ripping apart 

the digital manufacturing industry.  

 The many terms can get confusing but it’s important to remember that 

this is an unorganised community. Making is a way of life, not a cult you get 

sworn into. While most makerspaces around the world don’t have much to 

do with one another, it is the culture and sense of community that connects 

them. So though you may be associated briefly with a makerspace in Kolkata, 

if you were to visit one in Canada they would be curious to know what you 

built. It’s also a community that thrives on passion and goodwill. Think, 

activists who fight to preserve open spaces such as public parks, policies 

that encourage hands-on skill development so students can be job ready and 

hipsters who encourage productive use of leisure time. Well, makerspaces 

actually cater to all three. Add to that the lack of opportunity in a country 

that is rearing to move from the service industry to manufacturing, Make 

in India speak — and the supporters are more than happy to lend a hand. 

Be warned however; this is not a community that values talking as much 

as it does doing. This is more than obvious when speaking with Kumar and 

At Mini Maker Faire organised by Workbench Projects in Bangalore, maker Raveesh Reddy 
displays The Pin-ocular, a pin-hole camera made using laser cut MDF
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Chhabra who run the most popular makerspaces and base their establish-

ments on their  experience   with  contemporaries  abroad .

For both, the lack of amenities while trying to prototype in India added 

fuel to setting up a similar enterprise in the country. Before setting up Mak-

er’s Asylum, Chhabra was working with EyeNetra, a mobile eye diagnostic 

device manufacturer that was testing the product in rural Maharahstra. 

When he needed to make changes to improve the product, he was forced 

to send instructions back to the Boston office because he lacked the infra-

structure to iterate locally. 

Ask him what it takes to start a makerspace in India and he says, “the 

sky is falling”. That’s exactly what happened to Chhabra. One day in 2012, 

the ceiling of the rented office collapsed destroying all the furniture with 

it. The landlord offered to fix the ceiling but refused to pay for the dam-

aged furniture, explains Chhabra. “So, we decided to build it ourselves,” 

he adds. He put out a message on social media explaining his situation 

and how he was looking for help. “On the first day, five people showed up. 

We spent all day building tables. I taught those who didn’t know. We had 

such a good time that when we were done with the tables, we just kept on 

going,” he narrates. 

The Asylum’s first location was in the store room of Chhabra’s old office. 

Chhabra built his first table at Artisan’s Asylum a 40,000 sq ft makerspace 

in Massachusetts.     He can afford to charge a nominal fee to members because 

corporates too are showing interest in tapping into the diverse community 

of makers who frequent the space. 

Abhijit Sinha’s Project DEFY creates learning spaces in rural areas. Here he displays a simple 
circuit piano made by children in a village on the outskirts of Bangalore
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The origins of Workbench Projects  is more clinical  by comparison  yet  it 

reflects the same eagerness to get ideas off the drawing board. Cofounders 

of Workbench, Kumar and Anupama Prakash met  while collaborating 

with an organisation that tried to encourage experiential learning  of   math 

and science  in  school s.  “ We got to collaborate on a very specific project to 

build a math activity centre called NumberNagar for primary and middle 

schoolers. It was a project that emphasised on user based experience design 

to make math teaching and learning highly multidisciplinary. The approach 

to the project demanded both aesthetic and functional design that called for 

several iterations during its execution ,”  explains Prakash  . 

It was at this time that  they realised that the city  (Bangalore)  did not have 

a space dedicated for prototyping.  “ One with ideas was either let loose to 

run pillar to post in search of different studio offerings rather than having 

a one-stop joint for idea exploration. The need was hence clearly   defined”  

she adds.  

 Kumar came with the proposition to start a studio for  idea exploration.  

They spent three months researching online, meeting with like-minded 

people ,  following which a white paper was articulated and shared with many 

international organisations from University professors to Fab Labbers.  Fab 

Labs are licensed makerspaces, franchises if you may. The terminology has 

more to do with the way the space is run and managed than with the work 

that is done and leaves the space. 

Founder Varun Heta who started Nuts and Boltz in Delhi after experiencing the want of a 
community while teaching himself robotics  
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   Fab Labs follow a charter of requirements regarding space, tools and 

curriculum laid down by founder Neil Gershenfeld at the Center for Bits 

and Atoms in MIT’s Media Lab around 2005 . There is a core set of tools 

including basic electronics equipment, a lasercutter, a vinyl cutter, a CNC 

router, a CNC milling machine,  etc to allow novice makers to make almost 

anything .  Workbench Projects is a registered Fab Lab. “Within the first 

three months of its operations, we were invited by Bangalore Metro Rail 

Corporation (BMRCL) to activate one of their public spaces by conductin  g 

weekly workshops that we had initiated,”  explains Prakash.    Later, the city 

railway corporation offered them the opportunity to bid for one of their 

spaces   under the Halasuru metro station where it currently operates from.  

As per the Fab Lab charter, Workbench is allowed to charge only a nominal 

rate from the community of makers.

Maker’s Asylum too charges members Rs 3,000 for a monthly member-

ship. The token amount, says Chhabra, is just to ensure people are serious 

about safety, machines and making. In Delhi, Nuts and Boltz follows the same 

pricing for memberships. Founder Varun Heta who started the makerspace 

after experiencing the want of a community while teaching himself robotics.  

How the space works is so; members sign up and the cost gives them 

access to the space, tools and community. With digital manufacturing tools, 

members must go through a training to ensure they know how it works 

and are aware of safety regulations. They are then free to use the tools on 

The 3D printer is by far the biggest attraction of any makerspace. They cost upwards of  
Rs 1 lakh but locally made options come cheaper
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their own. Any product developed at the space using the tools is owned 

completely by the member. 

Of course, there are roadblocks. For individuals who visit makerspaces 

without wanting to get their hands dirty, it can take some unlearning of 

state education systems. If you are unwilling to pay a nominal charge to 

be able to learn and build things that would cost you ten times as much off 

the rack, well then perhaps being a maker isn’t for you. For start-ups it is a 

way to network with a community to crowdsource the next smart device. 

For venture capitalists, it’s easy pickings. For Workbench to have made 

headway with the government bodies that deal with innovation and skill 

development is a huge milestone for the movement.  

What is the future of makerspace? Well, it depends whom you ask. For 

hobbyists, it’s a place to play. Hardware entrepreneurs look at it as a way 

to iterate without bearing the heavy costs at the start of their journey. Cor-

porates too are taking keen interest. They see it as an easy to reach pool of 

users of technology, tinkerer of goods and maker of future products to hit 

the market all wrapped into one.  

  Fab Lab- Startup Village, Kochi, https://startupmission.kerala.gov.in/fablabCEPT 

Workbench Projects, Bangalore, https://www.workbenchprojects.com/

Makers Asylum, Mumbai and Delhi, http://www.makersasylum.com/

Riidl Centre, Mumbai, http://riidl.org/

Vigyan Ashram,  Pune, http://vigyanashram.com/

IoT Labs, Bangalore, http://bangalorealphalab.in/

Curiosity Gym, Mumbai, http://curiositygym.com/

Meerut MakerSpace, Meerut, http://www.meerutmakerspace.com/

National Innovation Foundation, Ahmedabad, http://www.nif.org.in/

E4D Banjarapalya, Bangalore, https://www.fablabs.io/bpalya

Collab House, Hyderabad, http://collab.house/

Fab Lab-Technopark, Trivandrum, https://startupmission.kerala.gov.in/fablab  

Makerloft , Kolkata, http://kolkatamaker.space/

Jmoon labs, Delhi, http://labs.jmoon.co/

Potential Labs, Hyderabad, http://potentiallabs.com/

LIST OF MAKERSPACES IN INDIA
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P
erhaps the first ‘maker’ to walk this earth was that ancestor of 

ours who woke up one day and thought, ‘Hey, why not clear up 

this branch of tree, sharpen it and use it to hunt animals so that 

I won’t have to eat this grass anymore.’ 

 We have come a long way since then. The word ‘maker’ might be relatively 

young, but the ‘maker movement’ isn’t. Makers have existed since the time 

we started walking on 2 limbs. All those wood, stone and bone tools our 

ancestors used were made by ‘makers’.  The Wright brothers were makers 

too, and so were Tesla and Edison. Those men who started ‘pimping up’ their 

‘rides’ in the 50s were also makers. All the kids in 70s who bought electronic 

parts from the neighborhood Radio Shack and spent hours tinkering with 

them, trying to make something, were makers. PC modders who spent hours 

making complicated and beautiful chassis are also makers in their own right.

The point is makers have always been there and with tech like Arduino, 

Raspberry Pi and 3D printers becoming mainstream, and the internet giving 

everyone easy access to hundreds of thousands of DIY articles and videos, 

We feature some of the most 
prominent makers from India and 
abroad; also maker initiatives that are 
giving this space a big push.

BUDDING 
MAKERS



75BUDDING MAKERS  

there was never a better 

time to be a ‘maker’. 

There are a number 

of ‘makers’ out there, 

ranging from self-taught 

kids making RC air-

planes to startups with 

million dollar funding 

who are making afford-

able 3D printers. This 

chapter introduces you 

to a number of these 

prominent ‘makers’ 

from both India and 

around the world.  

Angad Daryani
A n g ad  D a r ya n i 

describes himself as a “16 

year old student, maker, 

researcher, artist, social 

entrepreneur, public 

speaker, environmen-

talist and philanthropist from Mumbai, India” whose passion is to “solve 

real world problems using technology”. The whiz kid has a resume which 

will put some of the smartest and most educated of us to shame. He’s been 

a research collaboration student at MIT Media Lab ReDx and the TreeLabs 

at IIT Bombay, and the co-founder of India’s first maker space, the Maker’s 

Asylum in Mumbai.

Having gotten tired of the rote learning he was doing in school, he dropped 

out of school in 9th grade to study and pursue the things that interested him. 

Soon after he built India’s first 3D printer, he started his own company called 

the SharkBot 3D printer which aimed to make a”robust, low cost and visu-

ally apealling” 3D printer. He also came up with a DIY kit called Sharkits to 

get youngsters interested in the maker world. His website has a list of his 

pet projects he has been working on which include a portable waterproof 

wearable ECG system,  a machine that converts digital text to braille in real 

time, a solar powered boat and much more.

Bone tools made by the early ‘makers’
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It’s not that only makers like Angad are using various maker tech like 

RaspberryPi, and Arduino boards. He says, “Who could imagine a 5$ Rasp-

berry Pi? This whole culture and intrigue can lead to magic in creation of 

tech. Believe it or not, most wearable tech startups, prototype using arduinos, 

Raspberry Pi’s and all these open source tools. Once their product works, 

they move on to dedicated hardware and software. I believe that passion put 

together with creativity and knowledge is what will push humanity forward.”

The maker culture is slowly but steadily rising in India but still there is 

a long way to go. He says, “Makers need more freedom and funds to reach 

out. Which is why I started SharKits to introduce making at a low cost. With 

more access to tools, training at low costs, we can probably 10x the movement 

in the next 5 years. It’s about freedom and having an open mind – something 

many Indian families still don’t have.”

Anand Damani
A frequent TEDx speaker, Anand Damani, in his own word, ‘uses science 

to change human behavior in consumer, organizational and social fields’. 

With more than 14 years of experience in the world of advertising, sales 

Angad is a well-known name in the Indian Maker scene
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and marketing, the list of clients he has worked with includes a number of 

big brands like Unilever, Cadbury, and Asian Paints. Co-founder of Bleep, 

he currently heads the business and strategy department at Brief-case, a 

‘Behavioral Design and Branding’ company. Most of the makers use their 

knowledge of various fields and disciplines to solve a particular problem. 

And this is exactly what Brief-Case does. They study human brain, its physi-

ology, cognitive neurosciences and behavioral experiments to come up with 

strategies to promote a brand. 

According to Anand, “Everyone’s a maker. Some make furniture, some 

make clothes, some make buildings, some make food. But the word ‘maker’ 

is getting associated worldwide with makers and tinkerers of technology, 

gadgets and hardware.” 

It’s also the mindset of the people that matters a lot. He says, “It’s just the 

beginning of the maker movement in India. Indians are not ‘Do-It-Yourself’ 

kind of people by nature and same goes with engineers who come out of col-

leges here. The entire education system needs an overhaul in India so that we 

create makers. Makers who can actually make, not just theoretically know 

how to make. Importantly, quality, precision and hard work is not in our DNA 

like it is in Germans or Japanese people. Make in India is good branding but 

India may probably take 20-30 years to get there, unless something unfore-

seen happens that shortens the time period.”

MIT Media Labs and MIT Media Labs Initiative in India
A one of its kind initiative, MIT Media labs is a place where technology meets 

art and design. Aimed at “Inventing a better future”, it was set up by two MIT 

professors as a place where people from all fields could come together to make 

something and solve problems by pooling in their resources. Funded by both 

multinational giants and big government organizations like DARPA, the MIT 

Media lab churns out an average of 20 patents every year.  

“If you don’t fit in anywhere you will fit in here” is a common phrase used 

to describe MIT Media labs by people working there.  In the past couple of 

years a number of innovative projects have come out of the place including 

the ‘one laptop per child’ initiative which aims to come up with an affordable 

$100 laptop and distribute it to each and every child across the world. 

Kshitij Marwah, an IITian, returned to India from US after a stint at the 

MIT Media labs as Head, MIT Media Lab India Initiative. A ‘maker’ in the 

truest sense Kshitij has dabbled in a number of disciplines. Pursuing a degree 

in computer science from IIT Delhi, he got an opportunity to go work at Har-
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vard Medical School to work with doctors and apply his coding skills. He also 

got a semester long fellowship at Stanford University where he worked with 

a multidisciplinary team. After graduating, instead of going the traditional 

route, he spent a couple of months travelling Europe doing photography. 

As the head of the MIT Media Labs Initiative India he organizes var-

ious workshops all over India where everyone ranging from engineers, 

designers and artists come together to ‘make’ things. He mixed his passion 

for photography with his engineering skills and founded TESSERACT, a 

company that is building various innovative technologies for your smart-

phone camera which includes 3D Instagram features and post-capture 

refocusing. He is also working on a number of other projects including 

Visionblocks, a visual programming language that lets you build a number 

of applications for your camera, and Ammo - a machine learning program 

that integrates various bio medical information which can later be used 

to predict various things.   

Formlabs 
MIT Media Labs has been a center of innovation for long time and has been 

inspiring a number of young minds which also includes the creators of 

Formlabs. The three founders, Maxim Lobovsky, David Cranor, and Natan 

Linder, met during a ‘How to make (almost) anything’ class at MIT media 

labs and came up with the idea of making an affordable 3D printing. The 

Massachusetts based company raised almost $3 million in one of the most 

successful Kickstarter campaigns ever for its first high resolution 3D printer 

Form 1. Unlike most of the other commercial 3D printers which use FDM 

The Form 2 looks like a crossbreed of a printer and microwave
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(Fused Deposited Modelling), it uses a technique called stereolithography, 

in which liquid resin is turned into the desired size and shape using laser 

light. This technique though highly accurate, was only available in expen-

sive industrial 3D printers but Formlabs made the tech more affordable 

and accessible.

Recently Formlabs announced the successor of its highly successful 

printer, the Form 2, which looks even more like a traditional desktop printer 

now. With a 40 percent larger volume, a 50 percent more powerful laser 

and a plethora of new features, the Form 2 is one maker tech every engineer 

and design professional should look into and every maker should have. 3D 

printers have been in the market for quite some time but companies like 

Formlabs and Deezmaker have not only made them more popular but also 

a lot more affordable. 

Deezmaker
Deezmaker is one company that breaths the ‘maker culture’. The company 

has its own makerspace in Pasadena, California where one can take up 

various classes to learn the basic of 3D printing from the experts themselves, 

or can just use the million dollar equipment set up there to build whatever 

they want.  The maker company offers a number of interesting services like 

3D prototyping for other smaller makers who can’t either afford the tools 

required or lack the technical know-how to do it on their own. 

But the most successful product the company has launched is its afford-

able 3D printer series called Bukobots. Based on an open source framework 

for 3D printers called Buko, the Bukobot is aimed not only at professional 

designers and engineers but also enthusiasts who want to get their first taste 

of the exciting 3D printing world.  The perfect first 3D printer, the Bukobot 

is not only one of the most affordable printers out there but also powerful 

enough to help you make a large number of DIY projects

The latest addition to the Bukobot family of printers is the Bukito 3D. A 

ultra-portable 3D printer, the tough and rugged Bukito can print on the go 

and is aimed at designers who are always on their foot. Weighing less than 

3kg, it is capable of printing at a resolution of 50microns horizontally and 

100 microns vertically, which is a very good resolution for a home printer 
of this size. If this wasn’t enough, the printer according to some tests run 

by various websites, also works when help upside down. Though there are 

almost no real life scenarios where you will need to print something holding 

the printer upside down, but if you ever do you know what printer to have. 
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Techshop
Unlike other people and startups on the list who make ‘things’, Techshop 

‘makes’ makerspaces. Starting off its first makerspace in Menlo Park, Cali-

fornia the company has now set up 8 more such maker spaces across the 

country, with more on the cards. A monthly fee of $150 gives you access to 

tools worth almost a million dollar which include industrial strength laser 

cutters and 3D printers.  

There are a number of other maker spaces in the country, but none is as 

good as the Techshop. So the company started an initiative to help others to 

design, make and maintain makerspaces all across USA. Not only this, but the 

company will buy and set up various tools and instrument for the makerspace. 

These makerspaces will also be certified by its own Makerspace Academy and 

follow the curriculum being taught at its own facilities. Techshop is planning 

to help make more than 1000 of these maker spaces around the US to give 

the makers a platform to come together. 

Techshop’s largest facility spawns 38.000 square feet
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A 
hackathon is a portmanteau of hack and marathon which 

mostly has nothing to do with hacking, no matter which colour 

hat you are donning.  Hackathons are more than just a bunch 

of people bent over laptops furiously writing code. You’ll find 

designers, managers, marketers, business experts,  students and program-

mers, who all work with each other for even a couple of days at a stretch. The 

goal of most hackathons is to make usable hardware and software, which 

is different from all the available products in the market. 

Hackathons can also be focused on a specific track, such as medicine, 

education, programming and much more. But what makes hackathons more 

effective than traditional methods is that in a hackathon, you have several 

people, in teams trying to work towards solving a problem in the shortest 

amount of time. Hackathons can be internal or can be open to the public. You 

can have your own hackathon; Just gather a few of your friends and you can 

solve anything from climate change to that weird smell in your backyard.

An internal hackathon happens within the scope of an existing company 

and seeks to generate new ideas and provides a platform for the various 

Hack your creativity to build 
something new!

INTRODUCTION 
TO MAKER 
HACKATHONS
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employees in different departments to interact with each other and pool 

in ideas. Companies have now turned to hackathons to ensure employee 

productivity is at its peak by providing a free platform for the employees 

to work on. Other entities host hackathons to solve specific problems they 

are facing. A pharmaceutical company for instance, can host a hackathon 

to generate ideas on a better drug delivery mechanism. Every hackathon 

has a few pre-prepared problem statements from sponsors and other stake-

holders, who want to guide the participants towards solving those problems. 

Although most hackathons are open, some of the may screen the participants 

before admitting them into the hackathons.

What happens in a hackathon
Every hackathon begins the same way, with a small ceremony to introduce 

the various stakeholders in the hackathon and to introduce the mentors 

and the guides. The organisers will then show you around the venue and 

make sure you are familiar with all the facilities provided. Make sure you 

take special care to remember where the food and the restrooms are. You 

wouldn’t want to get lost when you’re at your weakest. 

Almost all hackathons will have a few hours for socialising with your 

peers, this is a good chance to get to know everyone over there and get intro-

duced to interesting people. At this time, people will be finding other people 

to work with, so unless you have a pre-assembled team, you’ll have to do a 

lot of networking during this time. The participants then are introduced to 

You can make anything at a hackathon, but first, you need to break something apart
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a pitching session, where fellow participants will get to pitch the problems 

they’ve identified. It is also during this session where, the sponsors and the 

hosting companies will pitch their problem statements. These problem tracks 

usually have separate prizes for participants in these tracks. The problem 

statements proposed during this session, might change drastically when 

actually getting down to the making, but, it provides the general direction 

you would take during the course of the hackathon. It is at this time, that 

you need to identify your mentors and guides. Mentors and guides usually 

go around exploring all the projects being worked on, and you are free to 

use them to help with your project. The mentors and guides are usually 

experts in various fields like medicine, engineering, electronics, manage-

ment, programming etc and they will be ready to provide assistance to you 

in any form necessary. In most hackathons, you will be working in groups 

of 2-5 and each person should preferably be from a different background 

or discipline so that you have a diverse group with inputs coming from 

various sources.

Every hackathon, which has any hardware aspect to it, will have a hack 

shop. A hackshop is a small set up where you will find hardware compo-

nents and miscellaneous items which you can use during the hackathon to 

build your prototype. The components and materials are usually sponsored 

or funded by the organizers. The components might include prototyping 

boards such as Arduino, BeagleBone, Raspberry Pi and small components 

like LEDs, resistors to make electronic circuits. If it is a themed hackathon, 

you’ll find more materials relevant to the theme. A medical hack, for instance 

might have a lot of medical equipment like masks, oxygen cylinders and such. 

There will also be components relevant to the tracks given by the companies 

hosting the hackathon. You can make use of all these components to build 

a prototype or just to explore and test out the different components. The 

hackshop is usually open only for a small part of the hackathon, so if you 

need components, you need to decide when the hackshop is open. 

Once you gather everything you’ll need for building your prototype, 

if you are building one, that is, you can gather with your team and start 

ideating on the problem and doing your research. Hackathons have solid 

internet connectivity, so it is very easy to do your research for a couple of 

hours. Once you have a good idea of what you aim to achieve, you need to 

set goals for your team. Hackathons achieve only around 70% of the tasks 

they wish to achieve, so it is best to set small goals and revise them if you 

have time to spare.
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Almost all hackathons will arrange for food and refreshments throughout 

the hack or will have made arrangement for vendors to set up shop inside 

the venue. There would be arrangements for catching a quick nap, but don’t 

expect more than a few beanbags and pillows.

After the hacking period, you’ll have the presentations. This is where 

you showcase what you’ve done to the judges and the participants and 

get to witness what the other teams have come up with. If the hackathon 

has good prizes, the competition will be fierce and the presentations will 

decide the prizes.

How to take advantage of hackathons to network and 
generate ideas
Once you have decided to participate in a hackathon, you need to ascertain 

what you expect out of the hack. For most people, it just to work with new 

people and learn new ideas. And most hackathons are about that. You 

won’t find a better opportunity than a hackathon to meet people from 

different walks of life. You can use the hackathon to learn something new 

outside your domain or help someone new out with what they are doing. 

Every hackathon presents a new opportunity for a participant in terms of 

networking. Most hackathons offer something to the participants, it can 

be anything from priority at job interviews to internships and even proper 

salary packages. So, watch out for the hackathons from some companies 

if you’re in the job market.

Hackathons are messy, but will kindle your creative fire
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Ideas which people pitch in hackathons are not copyrighted or exclusive. 

You can use an idea which someone pitched and spin off on your own and 

this makes hackathons amazing when you run of ideas or you’re just fishing 

for a new hobby project.

How to find the right hackathon
There are plenty of hackathons happening all over the world, but all of them 

are for different purposes and not all would suit you. So, finding the right 

kind of hackathon is important, especially if you are new to hackathons.

For a beginner, generic hackathons or a hackathon with no specific theme 

is suitable as you can find your calling when you witness a large variety of 

tracks being addressed. Alternatively, you can find a hackathon that is being 

held at your institution or somewhere nearby, so you get acquainted easily. 

There are several websites which consolidate and rate hackathons based 

on various factors, and you can choose one that you find to be good and one 

that is rated to be helpful for beginners. Once you attend a few hackathons, 

you will know specifically, what you can contribute in a hackathon team. 

One can be of help in several ways to a team in a hackathon, you can be a 

coder, a builder, a designer, a business or a marketing expert. Once you 

decide which role you are leaning towards you will be able to go for more 

specialized hackathons. For instance, if you are more of a programmer, 

you can go for coding hacks, to build apps. There are several companies 

like Ola Cabs and Netflix which host hackathons to generate ideas for their 

Hackthons can be a great source for new ideas for your next hobby
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products. Most companies offer jobs to the winners and keep the source code 

of the app or service you built. A few of the features on the Ola Cabs app 

were created during the hackathon. They were added to solve the existing 

problems which the participants felt were there in the app.There’s even a 

Facebook group for hackathons. You can easily get added to this group and 

know more about the various hackathons all over the world [http://dgit.in/

fbHackers ] IBM regularly hosts hackathons, virtually and offline, which you 

can attend free of cost. The hackathons are usually based on IBM’s cloud 

services, but you are given a little wiggle room around that. HackIndia 

[http://dgit.in/hackindia ] and the hacks conduted by AngelHack [http://dgit.

in/AnglHacks ] are some of the biggest hackathons in India apart from the 

ones conducted by startups.

How to source materials for you maker projects
Once you decide what to make or have a rough idea, you would need to 

source your materials. Ofcourse, not everyone can afford to have a 3D 

printer at home. Good 3D printers can cost upwards of a lakh and will need 

additional components such as the filament. And 3D printers are not a very 

viable option when just starting out.

If you are building something electronic, a good idea is to explore pro-

totyping boards. The market is filled with boards which promise to solve 

climate change and send cats to Mars, but not all of them might fit your 

Finding materials might be a daunting tasks, but a little research 
on the internet will make it easier
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needs. If you are exploring something new, you might want to get a proto-

typing board which is basic and has good documentation. Good prototyping 

boards to start off with are the Arduino and raspberry Pi which can even 

be used by kids! You can find the previous issues of FastTrack to learn 

various hardware and software tools covered in this issue at http://dgit.

in/MakerTechFTResources. The deal with prototyping boards is that they 

provide a clean canvas, so you can add any components and burn code into 

it right out of the box. Most of the prototyping boards have external pins 

which can be used for Input-Output operations. There are several brands 

which sell assembled kits. These can be purchased online and contain an 

assortment of components along with a guide to build common projects. 

Websites like element14, tindie, Adafruit and Seeedstudio provide ready to 

use starter kits for common prototyping boards. Arduino and Raspberry 

Pi have official kits which you can use to start off with these prototyping 

boards. Alternatively, you can buy the components separately at your local 

electronics store after going through a few guides for projects.

You can also visit the various makerspaces in your city and enroll for 

a programme to get access to the tools and components they have on offer. 

A makerspace is an area which is dedicated to hobbyists and makers and 

has tools and components which are generally financially and logistically 

inaccessible to the common folk. So, head over to the makerspace near to 

your location and see what you can build today! 
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The Switch–The couch potato’s Mjölnir
Now the couch potato is equipped with their very own Mjölnir, the Netflix 

Switch. It is the ultimate boon for ‘movie marathon weekends’. You may 

not have the power to level mountains but you sure have the power now 

to make weekends awesome. The only effort you need to take is making 

someone get off of your spot on the couch (because it’s your spot and no 

one sits in your spot). 

You need to have the basic understanding of electronics and programming 

(both of which are fun to learn if you don’t have these skills yet). The rest of the 

files that are required are available on the website like the system diagram, 

the materials list and other files that you will need to build your own system. 

The Netflix Switch is a Wi-Fi based device since it needs to network to make 

everything possible and so it uses the Particle Core platform microcontroller 

for IoT. The Switch uses a Netflix recommended TV and recreates the func-

tion. The lights are controlled via intelligent LEDs and your phone through 

a custom app that listens for the button press event in the background. 

Once you have your programming knowledge in place, you are only 

limited by the capabilities of technologies with what you can do with your 

Netflix switch. You can interface the switch with a Raspberry Pi computer 

Take a look at some really cool maker 
projects and be inspired.

COOL MAKER 
PROJECTS
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which can communicate with network devices and public APIs. You can do 

much more like turn on your TV and go straight to Netflix, dim the lights, 

put you phone on silent, order food, and more - the switch lets you ‘Netflix 

and chill’ with the press of a single button.

Make it yourself:
http://dgit.in/NetflixSwtch

Sparkle skirt: Turn your swag on
If you thought tech had no place in fashion, think again. The Sparkle Skirt 

project on Adafruit is sure to take your breath away. Imagine your clothes 

light up tastefully as you move. No soldering required here, only stitching. 

One button to rule them all
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The Sparkle Skirt project uses 12 colour-changing NeoPixels (LEDs which 

are chainable to each other) and Flora accelerometer/compass module (high 

precision 3-axis Accelerometer+Compass sensor) in it. The LEDs sparkle and 

flash due to the inputs from the sensors. Flora can be programmed through 

the pre-configured Arduino IDE available for download from Adafruit. 

The NeoPixels are sewed inside 

the skirt lining and the light is dif-

fused through the outer layer of the 

cloth, giving it a classy tech appeal. 

You would be the talk of the club if 

you hit the dance floor in this skirt. 

For the guys, you can use this on 

other things like a party tie, hat, a belt 

buckle, a scarf, etc. If you want to go crazy, combine this with other Adafruit 

tech and make a light-equaliser jacket activated by sound; then hit the dance 

floor and watch the magic. And If you are one of those that fills the internet 

with happiness by making a lot of cat and dog videos, you can always get 

creative with their collars. 

Make it yourself:
http://dgit.in/SparleSkirts

http://dgit.in/SparkleSkirtPDF

Eye Controlled Wheelchair: Mobility for everyone
The best kind of maker projects are ones that help humanity in one way 

or the other. Myrijam Stoetzer and Paul Foltin, both teenagers, from Duis-

burg, Germany have made an eye-controlled wheelchair. Their design is 

cost effective and flexible because it can work with a regular wheelchair. 

Jazz up your outfit with the Sparkle Skirt
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This project has the capability to bring cost-effective mobility those whose 

motor skills are compromised.

The implementation is clever. A regular webcam, with the infrared filter 

removed, tracks the eye movements. The eye is illuminated by infrared 

light from LEDs which helps the system to operate in low-light condition. 

Infrared light is invisible so there is no stress on the eye. The camera is 

housed inside a custom-designed 3D-printed case. The video stream from 

the webcam is processed real-time with the help of a Raspberry Pi computer 

which determines the position of the pupil and according to its position 

converts it to values in terms of forward, backward, left and right. The move 

command is then verified with the help of a manual switch. Currently it’s 

is in the manual stage but eventually it will be configured to detect the tiny 

movements of the cheek or the tongue.

The mechanical functioning is handled by an Arduino microcontroller 

which controls recycled windscreen wiper motors to turn 3D-printed custom 

wheels which are connected to the tyres of the wheelchairs, thus moving 

them forward and backward. It also even features an infrared-based col-

lision detection system.

The system is programmed using Python and OpenCV image processing 

library. So if you intend to replicate this project you will have to learn a bit 

of Python programming, which will go a long way in your other future 

Forget all the levers and joystick and control it with your eyes
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projects. And if you get really good at Python programming then Paul and 

Myrijam are open to help in improving the code.

Make it yourself:
http://dgit.in/EyeCntrlChr

http://dgit.in/DIYEyecntrlchr

Retro game console - Pacman tournament is on!
Retro games have their own charm and a lot of us remember the days of retro 

game tournaments. However, the time is for 3D graphics intensive games 

and hence it becomes difficult to find retro game consoles. 

In comes Raspberry Pi to the rescue. Now build your own retro game 

console within a small budget and get to emulate multiple systems like 

Amiga, Apple II, Atari 2600, Atari 5200, Atari 8 bit series, Atari 7800, 

Commodore 64, Game Boy, Game Boy Color, Game Boy Advance, Macintosh, 

MSX, Nintendo 64, PC (DOSBox), PlayStation 1Sega 32X, Super Nintendo 

Entertainment System (PiSNES), and many more. 

The best part is that you can build it in half an hour as it is a compara-

tively simple Raspberry Pi project. You will have a complete game console 

with controllers, all you will need to do is load the OS on a custom SD card 

and transfer some files from your computer.  

The Raspberry Pi microcontroller boots into a program called Emula-

tionStation which is the front end for browsing and running game ROMs. 

DIY: Your own gaming console powered by a Rasberry Pi
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This program runs on the custom SD card called RetroPie. Through this, 

you can use a controller to select an emulator and game without the need 

to use a keyboard or a mouse (except for the initial setup). 

For this project you will need a Raspberry Pi, minimum 4 GB microSD 

card, USB Controllers, for the initial setup a USB keyboard and mouse, a 

router to transfer your ROMs, TV/monitor, AV/HDMI cables, power supply,a 

computer to transfer your ROMs, an FTP/SFTP/client. This is not much of a 

requirement as it gets you a fully functioning controller.

Make it yourself:
http://dgit.in/RtroConsle

Power laces: Auto lacing shoes - Save your back
Although this may seem like something unnecessary, this project actually 

has good functional value. The Power Laces, auto lacing shoes is a boon for 

someone with back pain issues, they won’t have to bend over anymore to 

Let the shoes tie the laces themselves. 
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tie their show lace or ask someone else to do it for them. The importance 

of this becomes even greater when it comes to those who have lost their 

hands; they won’t have to depend on anyone else or be restricted to specific 

types of footwear.

The fun part is that this project was actually inspired by the movie Back 

to The Future II! That’s right, now you can make your own Marty McFly 

self-lacing shoes. 

The project is a simple one and is based on the Arduino microcontroller. 

The way it functions is delightfully simple. When you step into your shoe, 

a force sensor senses the pressure and in turn activates two servo motors 

which apply tension to the laces to tighten the shoe. A touch switch reverses 

the servo (you can modify this part if you can think of a way which is more 

convenient to you). 

A hightop shoe with a lot of padding, Arduino microcontroller, Motor 

shield (from Adafruit), Force sensor (from Adafruit), Servo Motors (from 

adafruit), Sheet metal, LED and a couple of resistors, 9 Volt case with built-in 

battery clip and switch, insulated copper wire, plastic zip ties, plastic 1/2” 

cable loops for organising cables and 1/8” braided nylon paracord. All these 

materials are easily available online or off the shelf. 

Although this may look big and clumsy, the maker has gone ahead and 

created a much smaller version for commercial purposes. 

Make it yourself:
http://dgit.in/PowerLace

Turn signal biking jacket: Making city cycling easier
One of the main issues faced by those who cycle in the city are giving turn 

signals. The dangers of this are losing your balance when sticking your 

hand out to signal a turn or your hand being accidently hit by a vehicle or 

several other possibilities. 

Now this problem can be solved easily by buying an electronic indicator 

kit for the cycle. Then again, this has problems with theft and damage 

and that a good kit can get expensive (let alone expensive to replace). 

In comes turn signal biking jackets to the rescue. Now you can display 

turn indicators on the backside of your jacket with LED lights and keep 

your hand safe and also let people know where you are headed. It uses 

conductive thread and sewable electronics so that it is comfortable and 

washable as well.
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To make this project you will need your jacket (obviously), LilyPad 

Arduino main board,  FTDI connector, mini USB cable, LilyPad power 

supply, 16 LilyPad LEDs, 2 push button switches,  a spool of 4-ply conduc-

tive thread, and a few more items for the sewing process. You can get the 

LilyPad items from SparkFun.

You simply make LED indicators on the back of your jacket using the 

mentioned components. It can’t get much simpler than that. Get creative 

with the LED and design some unique turn signals of your own (just be 

sure that your signals are easy to understand)

Make it yourself:
http://dgit.in/LEDJacket

The number of cool projects out there keep increasing and as people get 

more creative, revolutions happen. Hop on to the Maker culture bandwagon 

and make brilliant stuff of your own. 

Make that jacket light up everytime you are on streets
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