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Introduction:

ROBOTISM was a ten-day workshop held in December 2019 at the University
of Tehran, focused specifically on the computational design and robotic fab-
rication. The workshop included 45 undergraduate and graduate
architecture students who were divided into groups of 5 to 6 and practiced
working with robot. KUKA KR6 with a KRC2 controller was used in this work-
shop.
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Process:

After teaching the KRL Syntax at the beginning of the workshop and elab-
orating on how to generate G-Codes, the students did two series of basic
exercises in their groups to learn the concept of paths in robot simulation
in the first part of workshop. For the first exercise, they were asked to draw
continuous curves with specific patterns in grasshopper 3d and define the
motion path of the robot and after generating the G-Codes they started to
light painting by using a simple LED as a tool that was placed on the robot’s
head. Groups produced corresponding G-codes to make the robot follow
the specified paths and print the pattern with the light. In the next exercise,
each group was asked to design a structure making use of wooden pieces
with specific sizes and numbers, and assemble it with Pick and Place tech-
nique, making sure that it could maintain its stability throughout the assem-
bly without the need for screwing or gluing.

THE FIRST EXERCISE: 3D-light-printing
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&ACCESS RVP

&REL 1

&PARAM TEMPLATE = C:\KRC\ROBOTER\TEMPLATE\VORGABE
&PARAM EDITMASK = *

DEF LIGHTGROUP9 ()

;FOLD INI

;FOLD BASISTECH INI

GLOBAL INTERRUPT DECL 3 WHEN $STOPMESS==TRUE DO IR_STOPM ()
INTERRUPT ON 3

BAS (#INITMOV,0)

;ENDFOLD (BASISTECH INI)

;ENDFOLD (INI)

;FOLD STARTPOSITION - BASE IS0, TOOL IS 6, SPEED IS 20%, POSITION IS A1 30,A2 -80,A3 110,A4 0,A5 20,A6 0,E1 0,E2 0,E3 0,E4 0

$SBWDSTART = FALSE

PDAT_ACT = {VEL 20,ACC 100,APO_DIST 50}

BAS(#PTP_DAT)

FDAT_ACT = {TOOL_NO 6,BASE_NO 0,IPO_FRAME #BASE}
BAS (#FRAMES)

BAS (#VEL_PTP,20)

PTP {A130,A2 -80,A3 110,A4 0,A5 20,A6 0,E1 0,E2 0,E3 0,E4 0}
;ENDFOLD

;FOLD LIN SPEED IS 0.15 M/SEC, INTERPOLATION SETTINGS IN FOLD
$VEL.CP=0.15

SADVANCE=3

;ENDFOLD

PTP {E6POS: X 1494,Y 0,Z933,A0,B0,C0,E10,E20,E30,E40,S'B 110t C_PTP

LIN {E6POS: X 1494,Y0,Z933,A0,B0,C0,E10,E20, E30, E4 0} C_DIS

LIN {E6POS: X 1494,Y 0,7 933,A0,B0,C0.974,E10,E20, E3 0, E4 0} C_DIS

LIN {E6POS: X 1494, Y 0,Z933,A 0, B0, C 2.007, E1 0, E2 0, E3 0, E4 0} C_DIS

LIN {E6POS: X 1494,Y0,Z933,A0,B0,C2.98,E10,E20,E30, E40}C_DIS

LIN {E6POS: X 1494,Y 0,Z933,A0,B 0, C4.012, E10,E20, E3 0, E4 0} C_DIS

LIN {E6POS: X 1494,Y 0,7 933,A0,B0,C4.992,E10,E20, E3 0, E40} C_DIS

LIN {E6POS: X 1494,Y0,Z933,A0,B0, C6.024,E10,E20, E3 0, E4 0} C_DIS

LIN {E6POS: X 1494, Y 0,Z933,A0,B 0, C7.004, E1 0, E2 0, E3 0, E4 0} C_DIS

LIN {E6POS: X 1494, Y 17.283,7938.029, A0,B 0, C7.992,E10,E20, E3 0, E40} C_DIS
LIN {E6POS: X 1494, Y 13.57,7921.174,A0,B 0, C8.973,E1 0, E20, E3 0, E4 0} C_DIS
LIN {E6POS: X 1494, Y -2.619, Z 915.192, A0, B 0, C 10.018,E1 0, E2 0, E3 0, E4 0} C_DIS
LIN {E6POS: X 1494, Y -16.4,7 925.582, A 0,B 0, C 11.007, E1 0, E2 0, E3 0, E4 0} C_DIS
LIN {E6POS: X 1494, Y -15.103, 2 942.792, A0, B 0, C 12.007, E1 0, E2 0, E3 0, E4 0} C_DIS
LIN {E6POS: X 1494, Y 0.08,Z 951, A0, B0, C 13.008, E1 0, E2 0, E3 0, E4 0} C_DIS

LIN {E6POS: X 1494, Y 15.189, Z 942.658, A0, B 0, C 14.008, E1 0, E2 0, E3 0, E4 0} C_DIS
LIN {E6POS: X 1494, Y 16.334, 7 925.437, A 0,B 0, C 15.009, E1 0, E2 0, E3 0, E4 0} C_DIS
LIN {E6POS: X 1494, Y 30.379, 2 952.317,A 0,B 0, C 16.024, E1 0, E2 0, E3 0, E4 0} C_DIS
LIN {E6POS: X 1494, Y 32.668, 2 917.874, A0,B 0, C 16.985, E1 0, E20, E3 0, E4 0} C_DIS
LIN {E6POS: X 1494, Y 4.923,7 897.338, A0,B 0, C 18, E1 0, E2 0, E3 0, E4 0} C_DIS

LIN {E6POS: X 1494, Y -27.349,Z 909.59, A0, B0, C 19.014, E1 0, E2 0, E3 0, E4 0} C_DIS
LIN {E6POS: X 1494, Y -34.476,Z 943.365, A 0,B 0, C 19.993,E1 0, E20, E3 0, E4 0} C_DIS
LIN {E6POS: X 1494, Y -9.906, Z 967.61, A0, B 0, C 20.972, E1 0, E2 0, E3 0, E4 0} C_DIS
LIN {E6POS: X 1494, Y 23.771, Z 960.036, A0, B 0, C 22.025, E1 0, E2 0, E3 0, E4 0} C_DIS
LIN {E6POS: X 1494, Y 35.593,7927.604, A0, B 0, C 23.003, E1 0, E20, E3 0, E4 0} C_DIS
LIN {E6POS: X 1494, Y 35.657, 2 973.553, A0, B0, C 24.003,E1 0, E2 0, E3 0, E4 0} C_DIS
LIN {E6POS: X 1494, Y 53.39, 2 924.907, A0, B 0, C 25.027, E1 0, E20, E3 0, E4 0} C_DIS
LIN {E6POS: X 1494, Y 22.036, Z 883.701, A 0, B 0, C 25.976, E1 0, E2 0, E3 0, E4 0} C_DIS
LIN {E6POS: X 1494, Y -29.577,Z 887.821, A 0,B 0, C 27.001, E1 0, E2 0, E3 0, E4 0} C_DIS
LIN {E6POS: X 1494, Y -53.998, 7 933.478, A0,B 0, C 27.975, E1 0, E20, E3 0, E4 0} C_DIS
LIN {E6POS: X 1494, Y -28.773,Z 978.696, A0, B 0, C 28.999, E1 0, E2 0, E3 0, E4 0} C_DIS
LIN {E6POS: X 1494, Y 22.906, Z 981.901, A 0, B 0, C 30.001, E1 0, E2 0, E3 0, E4 0} C_DIS
LIN {E6POS: X 1494, Y 53.525, 2 940.147, A0, B 0, C 31.003, E1 0, E20, E3 0, E4 0} C_DIS
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THE SECOND EXERCISE: design a structure making use of wooden pieces
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Final product:

Form Finding: After performing introductory tasks by the teams and get-
ting acquaintance with practical challenges viz properly defining planes to
prevent collision of the robot arm with its surroundings, and installation of
pneumatic gripper and air pump, students embarked on designing a pavilion
on a scale of one to one. The major restriction to be considered in designs
was the amount of available material, 40 square meter of 18-mm plywood.
All of the proposals were assessed by the jury, and eventually one of them
was opted for the final project. Modification were also made to finalize the
design.
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The pictures below are the per-
spectives of the final model,
which modified alot after it has
been approved. they are ob-
tained from moving around the
model.
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Initial Experiments with Robots: The final design had to be prepared for the
assembly process. Given the limitation of robot reach to 1.6m and the con-
ditions of the site, we decided to halve the arch, and also split each half to
4 and 5 sections respectively, making a total of 9 sections. Two methods
were proposed for connection of wooden pieces; utilizing a glued roller to
which each wooden piece would be rubbed by the robot and placed at the
its position, or using a collaborative human-robotic fabrication technique in
which someone would use a pneumatic nail gun to fasten objects together
after being placed by robot. Considering some practical issues and time con-
straint, the latter was preferred.

the fabricated sections in the workshop space were transported to the cam-
pus and assembled over two hours.

ROBOTIC FABRICATION
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Students:

Ali Akbarzadeh

Ali Nakhaee

alireza mohammadi baghbanan
Amir Goli

Arshia ahadi

Atefeh Shahrashoob

Atousa Momenaei

Ava Aghaali tari

Bahareh Farahi

Bita Gharagozloo

Danial Keramat

Fatemeh Imani Zadeh Sharifpour
Fateme Ghotbi

Fatima Sadat Ghaderi

Forough Sadat Kamravafar
Hamidreza Malekian

Hanieh Omid

Homa hassanzade

Ideh Khajehvand

Kaveh khodabakhshi

Mohammad Hassan Bagershahi
mohsen Ansari

Mohammed Sajjad Amrollahi Beyouki
Nahal Doosti
Navid kakavand
Nozhan mahdavi
Parastoo Samadi
Pedram Hashemi
Pouria Ahmadi
Rahyar Ghanbari
Rana Farsadfar
Reza Taghavifard
Romina Oghazian
Saba Salehi
Sepideh Sedghimehr
Shadi Khaleghi
Shayan Givehchian
shaqayeq tahavvori
Shirin Shevidi

Sina Rashidi
soudabeh sharifi
Zahra Salehi

Zahra khadjevand
Zahra Rahbarinezhad
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Labratory Manager: Dr. A. Mostaghni
Workshop supervisor: Dr. M. Matini
Teachers:

Mehran Masoudi

Farzaneh Eskandari

Seyed Ali Derazgisou

Ramtin Haghnazar




