FABO X ACADEMY: WINTER BOOTCAMP
FEEGI T "SHFEAX" 25

Fablab O Shanghai's “Fabo X Academy China”, is a modular course about digital manufacturing
and rapid prototyping. The course is based on MIT's “How to Make (Almost) Anything” course
and the Fab Academy global seminar. Fablab O has been iterating its Fabo X Academy for
many years through experience teaching collaborations with schools and universities,
cooperating with institutions implementing fab labs, its Fabo X Academy three weeks seminar,
hosting digital fabrication competitions, and numerous symposiums. The Winter Bootcamp is
geared toward educators desiring to understand, experience and improve their implementation
of STEAM related activities in teaching practices. Additionally, the Winter Bootcamp will
introduce and extend an invitation to Fablab O's concept of a regional collaborative network of

fab labs and STEAM educators within China.
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WHY A BOOTCAMP FOR EDUCATORS?
By understanding the basic concepts upon which Fablab O built its practice, educators will
experience how Fablab O create and organize its courses at a regional level and they will be

able to run them in their own site as local instructors.
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KEY CONCEPTS / #iOHES

¢ Fablabs enable STEAM education worldwide
More than 1500+ fablabs in the world, connected on a global network, are creating
STEAM contents and bringing them to schools and students.

e Fablab O created a STEAM education platform in China
Fablab O is the first fablab established in a university in China to focus on education and it
is developing a Fablab regional network with Chinese characteristic that will be able to
bring the global experience into the Chinese system.

e Fablab O shares contents and practices to run a fablab
Over the years and with the involvement of leaders from the global network, Fablab O
acquired an extended experience on opening, running and managing a fablab, and all this
material is shared among the new and old members of the regional network of China.

¢ More educators need to be trained to be leaders in the regional network
Machines, courses and experience are not enough to make the regional network of China
bigger and stronger: more trained professionals are needed. The Fablab O's Bootcamp
objective is to give educators the skills needed to be a leader in one of the future fablabs
in the regional network of China.

e Contents are generated locally and shared regionally
As part of the regional network of China, educators will have access to the education
contents created in Fablab O headquarter with video conference classes, and when they
create contents locally in their own site, they will be able to share them with the regional

network and also with the global network.
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BACKGROUND / &&=

The germ of fab labs started as a collaborative platform for exploring how the content of
information relates to its physical representation. Leveraged by an open-source, share
everything ethos, fab labs have quickly spread throughout the world. As of December 2017,
there total 1205 official fab labs, worldwide. A fab lab (fabrication laboratory) is a small-scale
workshop offering (personal) digital fabrication. A fab lab is typically equipped with an array of
flexible computer-controlled tools that cover several different length scales and various
materials, with the aim to make "almost anything”. Recognizing the unique challenges within
China and the profound advantages of open-source collaboration, Fablab O, China’s first fab,
has established a platform to install and manage new fab labs and a modular curriculum of
STEAM related contents. Fablab O is raising a regional collaborative network of fab labs in
China in which every school or institution with a fab lab will be connected, receive educational
content from the global and regional network, and in turn share their local discoveries and

content creation.
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In October 2017, Fablab O organized the STEAM Education Symposium, hosted at Tongji
University's College of Design & Innovation, to spread and promote innovation in the
traditional education system. Throughout three intensive days, the event held a number of
lectures, workshops and demonstrations helping hundreds of Chinese educators to deepen
their understanding of how fab labs are helping their peers understand and implement STEAM
education worldwide. Further, Fablab O fielded countless questions and challenges from the
participating educators in regards to their experience with STEAM education. The FABO X

Academy Winter Bootcamp has been formulated in direct response to these inquiries.
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OBJECTIVES / Bf#F

Fablab O’s Winter Bootcamp will offer educators the opportunity to extend their understanding
and experience with fab labs as an ecosystem for education through intensive seminars and
technology-specific training workshops. The bootcamp is further intended to challenge the
participants to take an active role in the definition and future development of the regional
network in China, through discussion tables with local and global mentors and collaborative
design sessions. The bootcamp culminates in participants creating new workshops generated
through the training they received in digital fabrication, electronics and coding exercises across
the week. These new workshops will be shared with all attendants and may be used for future

education in their classrooms!
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BOOTCAMP SCHEDULE & DETAILED CONTENTS / ZSEHIERHE
« 29 Jan, Monday: Lecture and discussion / 1.29 , F— : i@iH 51518

« 30 Jan, Tuesday: Hands-on training / 1.30, A : sCEGEE)|

« 31 Jan, Wednesday: Hands-on training / 1.31, = : SCEAE)|

1 Feb, Thursday: Hands-on training / 2.1, AU : SCEES)

« 2 Feb, Friday: Workshop development / 2.2, Bf : T{EHHE

« 3 Feb, Saturday: Workshop finalization and presentation / 2.3, EJN : T/ERAKE

GENERAL CLASS STRUCTURE / S{SiRi2se

The principal for teaching is hands-on learning: keeping the theory short but dense before
continuing on practical applications. The participant will be required to bring his/her own
laptop, in good working order, with a mouse and basic softwares installed.

IRIERNZRNFES | EERNARRFHECHEERE. 252 FTET LECHEN , Bintd
RN,

BOOTCAMP GENERAL DAILY SCHEDULE / £$ERIERHE

Daily activities begin at 9:00AM, with coffee brake at 10:30AM. Lunch brake from 12:00AM
to 1:30AM. Afternoon activities from 1:30PM to 16:30PM with coffee brake at 15:00PM.
Schedule is subject to changes.

FHMES 9am FFHHA , 10 : 30am B—PFEEL AN 12 : 00 ) 1:30, FFAGERIM 1 : 30
16:30 , F[A] 15:00pm B— 5. HiEZHRIRiEZE DN,

FABLAB INFORMATION / FABLAB{ER

Wifi People
Network / Wife BFR: FablabO
Password / Z5f3: fablabshanghai Director & TIRIE Jeff - 18621832152

Manager 28 BZ=5< Rio Xue - 18621284185
Address / ffiht

281 Fuxin Rd, Tongji University, College of

Instructor &ifi: Saverio Silli - 13524015379
Instructor &JJf: Jtravis Russett
Instructor &IJ: #REE Kirk

Instructor &Il &K LG Hanlin

Design and Innovation (D&l), Yangpu, 200092
Shanghai
EiBmmiEX R 281 B EAFAZZITEIR
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DAY ONE, MORNING: LECTURES AND DISCUSSIONS

The morning will be dedicated to lectures and discussion from leaders in the global fab lab
network and professional STEAM educators from China and abroad. The main focus will be the
development of the regional fab lab ecosystem established by Fablab O in China.

F—X ., LF : Eifdics

F—REFHIRBTHSEEIK Fablab MBRFRINSETERI STEAM HERHRIG KR TE
HHENTIE , FERIRIERSRZ Fablab O EHEREIZAXIE M fablab SR ANAE.

» How does the fab lab education system work? What we do and how we do it.

A videoconference lecture by Fiore Basile

What is the global fablab network? Fiore Basile, one of the leaders of the Fab Foundation will
talk about how it started and spread, how the local labs are connected and contribute and
benefit from the global network. He will show notable examples, success stories and how he is
kickstarting new labs around the world. Fiore will also explain how we use online resources to
coordinate the Academany and he will introduce the Fab Academy X program that was
developed in India and other future plans.

Fablab / #HITIGMBRARMATIE ? HBAIEMEM+ AFMITERIX—.

Fiore Basile AUtSTEH

NEHEA | HAZREEK fablab [48 ? |, fab FORITELAZ — Fiore Basile iR fablab 2EAR
FHRRYEALEIERY , BB =it fablab B EAERA TSNS MILSRE SikmiY. tttEeREr—
LEETERIGF , BIIEE | EEMREATESINARIXEHAISLIN=R]. Fiore BRFREH
ITEHEERAELSIRS Academany S1EH BN BEEDNEF R Fab Academy X TIHIABE—
LEfRIRFI R,

e The future of the Chinese Fabo Network and how local educators and institutions can
be a part of the movement.

By Jeff Ding

Jeff Ding will talk about the business model of FABO and how it will impact the future of

education in China, how to open a new lab and be connected in the regional network of China.

It will be easy to open a new lab thanks to the large amount of information, resources and

contents the FABO network will provide and each new lab will be able to contribute with their

own locally generated contents.
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TIRIEE
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¢ How to: run a successful fab lab! The fab lab philosophy and core values.

By Saverio Silli

The lecture will show examples of fablabs around the world, how they are managed and what
activities they run locally. It will show the fundamentals of running a lab and how they can be
adapted to the local needs. It will explain the basic values of working in a fablab such as
documenting, using and applying the open-source model, organizing the space, understanding
and sourcing an inventory of materials and machines shared by every lab.
EHEIEE—ZAIIN fablab , fablab BYEFFZCMNER

SaverioSilli i

REER T BHRREREREIA fablab f9BIF , BN T HAERBEEDTHAEN. SRNE
ENEREANFREA R EHFEN SR, TR fablab TARRIEARUMEN | LLANS4-R
1, ERFNAFRERE , iEsE , ERFRERNERERAE T LR =RIT=S.

¢ How to use the fab lab tools and processes to teach STEAM education.

By Jtravis Russett, Li Hanlin and Kirk

In this talk Travis, Harry and Kirk will show their personal experience teaching STEAM
education contents created in the fablab, especially showing how they used the machines
and material available, how they used the fablab environment to research and test and
then to prepare a workshop or class for primary, middle and high schools.

E4H fablab TREBLEBRERH STEAM #5

FiHA © Jtravis Russett, BEIRFIMHE

NBHEA : TEXIZES |, Travis, Harry 1 Kirk £ER M 17E fablab S4ERI—LEXTF STEAM B
RIE2Y , HRBERMEIYEFRR LAERRINERFIEE | (b )EAER fablab ARG ZEFARATNAL
RIGER workshop X BELEES |, YIFH/NFHNRE,
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DAY ONE, AFTERNOON: COLLABORATIVE DISCUSSION TABLES

In the afternoon, the lecturers and the participants will join tables focused on the morning
subjects and participants will be encouraged to share their points of view and ideas, make
questions, propose new arguments, define and prepare the contents for the coming activities
in a collaborative way.

F—X , TF : HESWHiE : tIMEITiEEIRSN

T HIMISSERIMARET EFRIBNRERSN | SRZSE 0 =AM AHEE | 2
[, IREFANER | HREE T RAENIRTHATESIE .

DAY TWO, THREE AND FOUR: HANDS-ON TRAINING

Three days of intensive workshops, trainings and hands-on sessions to experience how the
processes and tools within the fab lab can be used in the creation of STEAM education
contents. The focus of the sessions is to experience the “learning-by-doing” approach and, in
reflection, "teaching-by-doing".

Each day the participants will experience a complete workshop about a different subject. They
will learn specific techniques like laser cutting and 3D scanning, but at the same time the
mentors will show them how a STEAM workshop is designed, prototyped and created. Special
attention will be given to the definition of the inventory list, learning outcome and scheduling.
£, = X : BEZ

=RAYRZERY workshop,)IEA B F=F LRAMES EIGH AL R TR LIEE STEAM #
BRE. SWERETHRE "MPE" R5ENEE "EHMPHE" .

BREE5F SN TEIIXTAREERN workshop, 1SS BRI AL AISESHE
., 3D 131 , SitERZIFtEaEibIIET=—1 STEAMworkshop 2/EHHIRIT , FFRRESE)
& FREIERIERNRE  FINFHEEFE IR ERHE.

WORKSHOP ONE - DESIGN AND LASERCUT A CUSTOM SEAL with KIRK

Make a seal with the laser cutter: the workshop begins with a design thinking session and will
then move on to training on the laser cutter and on 2D design software. The participants will
make a customized seal and will design a case to carry it.

TAElE 1 - BEHNEI DIY NMEENE #FiHE

FRSESIIEINNENE—ENE : workshop LURITHESERWETT | HERESIEINNAYNS)IIES 2D iR
Y. 25E2FIE— N ERHREERRI—EFERE.
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WORKSHOP TWO - FROM ATOMS TO BITS AND BACK with TRAVIS

From Atoms to Bits and Back introduces the core concept of fab labs: our physical world
(atoms) is nearly as malleable as our digital world (bits), in an engaging fun workshop using 3-
D printing and 3-D scanning technologies. Participants will make something with modeling clay,
3-D scan it, modify it using Meshmixer, and print their modification. And again and again!
Optimally, there are myriad methodologies to resolve making any thing!

T1Elh 2 - IRFSLCISARNEZETEHR J.TRAVIS

HAIARFSEUSRRIAZ EERENE fablabs RUZOIES: | E—MEERYITIF= | {£F 3d $TED#
R0 3d R LAGEEA IR IR H R (R F)  VFFAFA RS HA () — = EE T2, &5
HBHER TR, S4B CRIEEL | (F/ Meshmixer ZYHET , FHTENH B SIEMATERL,
ZE—RN—]=E , SEEEERERT |, BT L0 R R TiaRE !

WORKSHOP THREE — MAKE A MOOD INDICATOR with SAVERIO

Make a Shanghaino, program it and make an input+output device to indicate your daily mood.
Shanghaino is a simplified Arduino clone, developed in Fablab O Shanghai. In the workshop
the participant will assemble their own device with simple components, solder and program it
with the Arduino environment, developing basic soldering skills and learning the fundamental
programming workflow.

TEl5 3 - $IE—MBEHESREE SAVERIO

18—~ shanghai 1t , LS EREAHIE—MINBHIREXERRRIAREOE,

Shanghaino 27 Fablab O Shanghai.FI{EAS—MEHEAY Arduino TefEhl, EX workshop &
SEWEMNBE CRIREMN—LERAVEY | 1BZFA Arduino INSIEERE | IBAEARRIIRR
FRBEHF I BRI RIE T,

DAY FIVE AND SIX: DESIGN AND PROTOTYPE A STEAM WORKSHOP

Over the final two days, the participants will be divided into teams and, supported by mentors,
will design, develop, test and prototype a STEAM workshop that can be made in the fab lab.
Special attention will be given to the brainstorming session and the definition of all the
components of a workshop. The group must provide powerpoint introduction/slides, a bill of
materials, the list of software/hardware. Optionally they can make a simple one-page html

website that could be used to share their work with the network.
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Designing a workshop will let the participant experience the fablab approach, apply the fablab
philosophy and create exceptional STEAM contents that can be shared in the network.

$BH. X : RiHHEE—A STEAM Tl

EREIRX  25ESROIEFEEZINES  —Eiit, Fik , U, &t— AL
fablab EBf/ERY steam workshop [REY,

SRR ETERZELMXEIRE workshop BB DHINIRE. BMEYUURM— PPT , —L47
B, —ERHREERYER, wNAI ( ATLASWF—MEERA— N TTEAIRIT )

Ri—1> workshop 2it25#F1KE fablab AY757% , NA fablab RIEEZFHENEMFERT steam RE
FHEMB EDE.

DAY SCHEDULE / HERHE:

e Groups formation.

e Brainstorming moderated by the mentors: Find a problem. Find a solution. Formulate
proposal.

e At the end of the first day each group explain what they did so far to the others,
mentors can give their suggestions.

e They can work overnight if they want.

e On the morning of day six, the groups must deliver their project before 12.30AM.
Apk/INH,

SIPEFRRILIMNXER : IR, HEERDE. FEERE,

F—RRE ST EREMASRMEAIERR T HA , SITaTLESHEN.
NREE , JLUEEIF,
FEARRNRLE , §NVNARIRAE 12:30am Z AR IR,

Proposal requirements / 23ZEK :

- Must use at least one of the techniques from the workshops.

- Must be easily replicated in any fablab (i.e.: use the general fablab inventory)

- Must use materials found in the fablab with fewest exceptions

- Group must provide powerpoint introduction (at least one slide), bill of materials, list of
software/hardware, schedule and learning outcomes.

- Extra-credit: make a one-page html website.
WIRERZE/D—M workshop FREEEAIRIAR,
WA LATEAE(EIRT fablab SHItk ( A fablab E@HEIFEHFR ) .
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WARIRETAE/D FATE fablab SM—EEH1E,
EAVMELTREL PPT NE (0T ) APENEER. B/IHOER. DERiEES IR
=,

FHMNS - HWE——TT89 html F,

DAY SIX, AFTERNOON: PRESENTATION AND CLOSING CEREMONY

Each team will present its workshop prototype to the audience. The results and the materials
will be shared among all the participants and be open to use in the future. The best workshop,

elected by consensus of the mentors, will be awarded in the closing ceremony.

SNK , T : iEiHFnEEk gL
FEARK  BNMNEBESEMAREI A workshop [REL, FIBHREMMHSESZELMENSS
& FESANER. BHEERSIMELAIRITFE workshop GEERIl ELR 432D,

MENTORS / %Jf

Throughout the Winter Bootcamp, like the October STEAM Education Symposium, there will be
numerous experienced mentors speaking, teaching workshops, and hands-on coaching
participants. The mentors will be nationally and globally based experts offering a wide-range of
perspective and experience teaching and developing STEAM programmes, starting fab labs,

working alongside local and national institutions, and fostering thriving communities.

ELZF)|HESREST | 5k 10 BHH STEAM #Eitiz—# | BaBiFrSfRFENSImiftT
EiN, BIRTIRY  LIRIESS5EHITIE. SIMEEERUAISIURIETER , I=IE 1390

BIEENERIES AR STEAMIAE |, [Faf fablab SLESHAFIERTENETE | (EHHTX
-

Junfeng “Jeff” Ding

Associate Professor, School of D&I, Tongji University; Deputy Director of Environmental Design;
Founder of FABO | Shanghai, FABO | Playground.

He earned a dual master's degree in Architecture Design from lowa University and Harvard
University. He has been the creative design director of Atelier-iform. Since 2013, he has been
the Fablab director of the School of Design and Innovation at Tongji University. He founded the
Fablab O brand .
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TISIE , FEFASSH OIS , BISUS ; TSRS EIZ(T ; FABO|ESEITY5 , FABO
PlayGround|E "#%)" RESIAA ;

AR FREASEAY , FINSSHAES MR SERSIURL | (F Atelier-iform BIEIZH
SIS, E2013 7 , BERFASASITAIESAE Fablab X 81707 Fablab O @A,

Shih-Kuo Lin

Shih-Kuo Lin, nickname is Kirk.

Graduated from the Fab Academy 2017. His major is electrical engineering, and he is a senior
high school teacher. He teach about making some interesting things such as go-kart,
standbeast bicycle, record & play device, etc.

MEE , 35328 kirk , BedlF 2017 FERILER Fab Academy iR58. fEHEWEBEF TR, b2
— A EPEID, HER T —EEEERA , R TE, TENEE" BITE  REBIR
T, F5

Fiore Basile ( BAH )

Fab Academy | Head of Global Systematic Academic Programs, Fablab Head of Cascina in lItaly,
Co-Founder of Fab Factory.

Fab Academy | £BEHIFAFEIMBRIEA . BAFIREY Fablab fasz A , ##IT (Fab
Factory ) BX&EIgaA.

Saverio Silli

Graduated in architecture in Roma Tre University, Saverio Silli worked as an architect, while
pursuing the academic career as a lecturer in Roma Tre's School of Architecture, for the classes
"Visual Communication Design” and “Graphic Representation Methods".

Since December 2016 he is the Director of Courses at Fablab O Shanghai and Assistant
Research Fellow in Tongji University's College of Design and Innovation in Shanghai, working
as an instructor and developing new classes for the STEAM education.

Saverio Silli EE\V FREE=KFEFFM , BIEEERAID , RS Roma Tre @FRFHiEEHIT ,
BE "REERT f "BEREE

BEE\FT Ak, R L Fablab O #IEEX(E | AFAFRITSEIFHFRIEARR Lig
YEJIIT , J9 STEAM BB FHEIIRIE,
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J.travis Russett

J.travis Russett, founder of béstia—a laboratory for symbiotic life-machine exploration. His
work: dishaBot a self-learning robot that paints Chinese calligraphy in water (featured in the
2017 Bay Area Maker Faire) and Pure Imagination, plant fed microbial fuel cells that will power
our homes and much more. J.travis holds a Master degree in Architecture from UCLA and a
Fab Diploma of the 2017 Fab Academy. Further, he is a researcher at Tongji University of
Shanghai, developing STEAM education and outreach in a number schools and universities
throughout Eastern China.

Jtravis Russett , REUNITHRRE G SHIRLERTUR bestia SLIRZ=EBIIAA. dishiBot ithF#l25
A BELUKIEREBERERZNERFI BTN A (2017 F|HELWSX Maker Faire §F
BURSIEFmm ) ; LAK Pure Imagination ZE¥ERIIESRS] BEN A KR EHR AR DRIZEEIIRFREY
FMEEYIRARIERTD, ) travis IEINARRIAF B D REERFMIFN , FARETF 2017 F£E
Fab Academy if7g,

Harry Lv

A core member of Fablab O Palyground to study VR virtual reality technology , he published a
number of digital design related academic papers. At present, the laboratory devotes itself to
developing a digital design platform that makes work easy and efficient, and endeavors to
improve students' innovative ability.

S&#tK,Fablab O Palyground | FEHHIREIREREFOMZOKR, BF TR VR EIIISTR
ANRERMFEN , ART ZREFRITEAXRNEALCNY. BRkR=ENTHAHILTFESR
MEMRIEFRITES | NREEFNIMEIFEENTES .
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LASER CUTTING STAMP INDICATOR
SIS DIY AMEEDER

Tuesday 30t / = 1.30 - Kirk

ABSTRACT / HHiZ

Design and make your own stamp with laser cutters and small saws machine to indicate what
you want people to feel about you.

The stamp is an expression of Chinese culture and a traditional way of presenting personal
style. In the workshop the participant will use 2D design software to design their own stamp
and case. Using laser engraving and cutting to make their stamp. Finally, use a small saw

machine to hand make the body of the stamp.

RS ERAN B R Ze iRt AN EB TR B CRIENE | LIRRMRBEFHE AMIE X TIRAYR
=.

EPERFENMHA—MREL , BR—FERNERTAXSHSH. EFYRE S5 ER"
HERITTIRRIT B CHENESA. ERBDCHRAIIE , SIWFENRENE. &fE , F/\EEhZETF
THWESLIRENE.

DESCRIPTION / A & #idt

How do people imagine you when they see your seal ? Passionate ? Rigorous ?

How to use a seal so strangers can quickly understand you ? Close to each other's distance ?
Through the process of design thinking, participants can understand the significance of the
seal and design their personal seal while using the digital tools such as laser cutting machine
to realize the design in the brain.

The process allows participants to learn 2D drawing software, laser cutting machine operation,

the use of small wire saws and other technologies.

SRIANZURRIENE , SAMAESIRXDALE ? BRE ? 2N ?
SaIR FRENERLLPRAE A BERUE 7 AR ? ROAfRILERIEERS ?
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BRI RENTREILIS5E TRINENENX , FRITERTMNAREE , RNFAKUIE , f
SNSESIIEIN KR SEI AR RIIRLT
WREFALULISE5EFIE 2D SEERM. EeIIEWRE. NNEMZIREREFRA.,

MATERIALS FOR ONE STUDENT / 8 AFTEM#El

. 1 MDF(Medium Density Fiberboard) 600x450x3 mm
. 1 wood block 50x50x80 mm
. 1 Odorless rubber 148x210 mm

1 Sandpaper 210x297mm 300p

«1 5t MDF ( ZE5#R ) 600x450x3 mm
«1 BRABR 50x50x80 EK

o1 TR 148x210 23K

«1 BKEVAE 210x297mm 300p

«  TECHNOLOGIES / ¥R

« 2D design software(Corel Draw. Inkscape) / 4t
. Laser cutter / EEHIZEINL

Small saw machine / /NEYRHELHRE
«  Computers / EBfX ( B )

LEARNING OUTCOMES /| 3SpER

Learn to design a stamp and case with 2D design software.
Learn to operator the laser cutting machine.

Learn to use small saw machine to make the body of stamp.

FIMERA 2D Rt EEZEA .
FIERER IR
o EIERVNEHESRMEIERIBIE,
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From Atoms to Bits and Back
JRFSECEHRIRNARZ B @A

Wednesday 31t /| = 1.31 - Jtr_—vis Russett

ABSTRACT / f§ %

From Atoms to Bits and Back introduces the core conceit of fablabs: our physical world (atoms)
is nearly as malleable as our digital world (bits) in an engaging fun workshop using 3-D
printing and 3-D scanning technologies. Participants will make something with modeling clay,
3-D scan it, modify it using Meshmixer, and print their modification. And again and again!

Optimally, there are myriad methodologies to resolve making any thing!

HAIRREFSHUSERIRZEEIAEN A fablabs AU OIES: | E—MEBRYITIFZ= | {£F 3d FTE#
R0 3d IR AGERA AR H R (R ) LFAIBA RIS H R (LS — = EET L. &5
B TER , 4B CHERL | A Meshmixer ZRIEHEX , FHTEDH B SIEXHIEERL,
ZET—IRX =R, SRIBBRIER T | B LT =R AR (TR !
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DESCRIPTION / Py &gk

Critical to learning digital manufacturing is an understanding of the interaction between the
computer’s digital world of bits and the physical world of atoms. Tools common to fab labs
make atoms as malleable as computer files. From Atoms to Bits and Back introduces this
concept in an engaging fun workshop

using 3-D printing and scanning technologies. The workshop begins with a demonstration of
the capabilities and limitations of PLA 3-D printers. 3-D printing, a process of additive
manufacturing, is beginning to disrupt portions of the $10 trillion dollar global manufacturing
industry (McKinsey Global Institute, "Manufacturing the future: The next era of global growth
and innovation) as a tool for rapid prototyping and custom manufacturing and is often the first
machine people ask to learn within fab labs. Next, everyone will make something from
modeling clay (atoms) which they will in turn 3-D scan. A 3-D scanner is a device that
generates digital models (bits) from the shape, textures and often colors of physical things.
This technology is common to many industries including medical sciences, industrial design,
virtual and augmented realities, video-game design and filmmaking. Next, using Meshmixer, a
simple, free 3D modeling application, participants will learn to modify their models digitally
and they will 3-D print (atoms) the new digital versions of their things. Although, having a new
physical iteration of their things in hand is the official finish of the workshop, is it really the
end ? Each person could modify their prints with clay and 3-D scan them again or directly

adjust aspects digitally before making another 3-D print. And again!

FIHFHERNRBET BT BN F H R R 2 BRIEE(ER. fab labs B
RITERLERFASHENE—FEETEE. S53(1ABIT(RGiE) , Hes TR 3d 17
EPFAFII IR R FHREI | BMEERFRIZIRFAIAR | TIRIS MR PLA 3D FTEDH
RYBEDFIERRIEF TR, 3D ENRIR—MEMHIERIITRE | ERMESREFREMBE X TEFISH—F
B, FHERAMNE fablab SEI=F—EFIAI=E , (BECESLTHAEIMNME 10 H1Z3ETHISEX
HhE (EEHBEBARAAIARER , RKRASAZHIERRIA, FIER SR FRYIB I =AeIHT
R). FERE, 8PABBEENM T (R EEREE=4TmE.

3D FfUE—FINZR. SCEMNEREEIMWIAT SRR (HRRE. X—RANETFST
WEMRER , BFEFMZ. Tllkigit, EMINSEAIEENE. TSR FIRssE. &1
k., BAISER Meshmixer , —MEERRY, %2809 3D BRNEIER | 25 B EMTIEI0E
IESUtIBREL | 285 3D FTEN(R- A FNIT HEVEFRAE, REER T FPIRIHE ST
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BERELMRDENRE T , BXENERER 715? AT LIRSS 3d &2, AR
PHT =45 | B EHITRE— 3D FTENZRIERH TR, —RN—R!

MATERIALS FOR ONE STUDENT / 8 AFTEME

« Modeling Clay / %+

« Small clay modeling tools / /NEIFi+EIET A

« Calipers / *R

« Polylactic Acid (PLA) is a biodegradable thermoplastic, made from renewable resources like
corn starch or sugarcane. Outside of 3D printing, it's typically used in medical implants,
food packaging, and disposable tableware. The main benefit of PLA is that it's easy to print.

RILR (PLA) B—MrEMIEMEAIRELR | BEXREMBHRESFIBERRHR. 13D
FIENZSh , EBERTETEANY  fEREEI—REER., PLANEENREZTIE.

TECHNOLOGIES / K

« 3-D Printer / 3D 3TEN#]
« 3-D Scanner / 3D 381X
« Computers (Preferably people have their own for 3-D modeling)

RN ( REFR A AEECH=4RE )

LEARNING OUTCOMES / %3R8

+ Learn to use a 3-D printer
e Learn to use a 3-D scanner
« Learn basic digital 3-D modeling

« Understand the malleability and interchangeability of atoms and bits

{3 3D FTEML

F3(#EF 3D 3N
FIEANEF 4R
BRI E Rz B
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This workshop will use the freely available applications linked below. In order to hit the ground
running, please download, install, and confirm their operation prior to the workshop. You will
need to create no-strings-attached accounts online.

XA TS ER TEERENR BN REF. TSI BELRLHRZA . &'
FHEARIETT. EREEL IR TMIINSAAIKA,

Makerbot Print: https://www.makerbot.com/download-print/

Meshmixer : http://meshmixer.com/download.html
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https://wx2.qq.com/cgi-bin/mmwebwx-bin/webwxcheckurl?requrl=https://www.makerbot.com/download-print/&skey=@crypt_3a2d3f1d_d5c9026d9402caa73a08d988091a6a06&deviceid=e017573215942054&pass_ticket=undefined&opcode=2&scene=1&username=@e0e2823f1b5029f31cca8e647a1c7ecc2318c37bbd10f20d6b6edda3eb6d6b89
https://wx2.qq.com/cgi-bin/mmwebwx-bin/webwxcheckurl?requrl=http://meshmixer.com/download.html&skey=@crypt_3a2d3f1d_d5c9026d9402caa73a08d988091a6a06&deviceid=e017573215942054&pass_ticket=undefined&opcode=2&scene=1&username=@e0e2823f1b5029f31cca8e647a1c7ecc2318c37bbd10f20d6b6edda3eb6d6b89

SHANGHAINO MOOD INDICATOR
SHANGHAINO | /) Eig(E4EiEREE

Thursday 1st / @Y 2.1 - S_~verio Silli

ABSTRACT / {HiZ

Assemble a Shanghaino board, program it and make an input+output device to indicate how
you feel today!

Shanghaino is a simplified Arduino clone, developed in Fablab O Shanghai. In the workshop
the participant will assemble their own device with simple components, solder and program it
with the Arduino environment, developing basic soldering skills and learning the fundamental

programming workflow.

HE— "Shanghaino | /NEiE" BEEIR , XEHITHE | FEIZ—MENTRLANRE | kRIX
IRERAVREEZ |

Shanghaino 27f Fablab O Shanghai &I/ERI—/NE14HY Arduino FafghR, FEXANIIES S , &
SERWEMIB CRIREFI—LERNEANY | 1B Arduino INREERIE | IEFERNRIIEE
R REHE I ERRRIE AR,

DESCRIPTION / A & #idt

Shanghaino is a simplified Arduino clone, developed in Fablab OShanghai. It allows students
from K12 to university to learn electronic production, PCB soldering, programming and
prototyping a circuit in a fun and engaging way: they have to assemble their own device! The
kit has few and simple components, and in a short time it can be soldered and connected to
the computer to start using it. It is fully compatible with the Arduino environment and it is

perfect to teach programming.

In the first part of the workshop we will understand how the board is made and what is the
function of each component. Then we will connect it to a computer and we will use Arduino

IDE to write a simple code. The code will show how each component can be programmed with
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its specific functions. We will connect the input and the output devices such as a
potentiometer, a servo motor and an LCD screen using cables and a breadboard. In the end
we will create a simple enclosure with carboard, tape and markers to understand how easy it is

to make a simple product out of some bare electronic components and wires.

" Shanghaino | /hNE/E" 2 FablabO #E "#i#]" TiHSCIE=ET Arduino FHRERNEM L |
FRER LSt ERANTFFRER. aTLAIE K12 FREIXFNZFEZIBFHIE , PCB IR
¥, WENRRRTT , LEBNARERE SRS | ZEHEG/ L MERNAN  FEEEE
WA LUEEHHERETENFAERE. ©5 Arduino IMETE2HHE | rTLARLAFFRIEE.

ETRIBRISE—EBD BN TRRINTHIFREER , LIREBNMEMRITIRERTA. ARHINSEE
ZZ|—&H , £ Arduino IDE /E—MEERRIRE. ABEERESMEGNEETESTENRE
TR BAVGERBRGMESRERRATRLIRE  MEAAT, ARETIMREETR. &

& BANSEIE— I HEEER , REHIRCHEBRINST | N T BE—LRERBF TRk
HERRNmES AT

MATERIALS FOR ONE STUDENT / SAFEWME

. Shanghaino Kit / Shanghaino |/NLE& E#

. 1 small servo motor / 1 AN/NEUE]AR FEAL

. 1 potentiometer 10k / 1/~ 10k A2

. 1 trimmer 10k / 1> 10k ¥ B "] #1fE

. 1 330 Ohm resistor / 1~ 330 Bk HLpE

. 2 Capacitor 100uF (electrolytic) / 2 MNHLZAES 100uF ( HL#E )
. 1 LCD Screen 1602 / 14~ LCD & 1602

. 20 jumper cables male to male / 20 #RAXF AREFRLE

« 20 jumper cables male to female / 20 RAX FHEFLE

. 1 small breadboard / —//NEEBR

TECHNOLOGIES / R

. Soldering lIron, solder tin / &k , 1883
* Arduino IDE  (https://www.arduino.cc/en/Main/Software)
Computers / EBiX
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LEARNING OUTCOMES | ZE3JpEE

. Learn to use a soldering iron and to manage electronic components

. Learn basic programming skills with Arduino IDE

. Understand how to associate electronic parts with programming language blocks
. Experience creating an integrated system from bare electronics and cardboard

© EIFREESHEEB Y

*  {£A Arduino IDE ZJEARRIRIERTS

© THRTBE AU SRIEESERERE

© MNERENBETFITHNEREIEERRFRIZR
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