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ve Business Ares

» Al-Robotics oriented Smart Factory / Smart Farm Consulting Firm

Doosan Robotics
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ve Qustomers
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»

" Changwoo Lee

Now.
CEO of ROBOGATES , Disruptive Innovator,
( R&BD, New Business for Company & Univ. )

Now. Activity, Technical Area

- Smart Factory & Smart Farm Innovator
- 3D CAE, Robotics, MES, PLM, 3D printer,
Composites

- Special Lecturer in many Univ.s & Company
in South Korea including Hyundai, Doosan,
ETRI, PPI, Shinsung, Hanyang, Ewha,
Sookmyung, Sung-shin, Gun-kuk, Bucheon ...

Before.

- Deloitte Consulting Korea
- KETI robotics center

- SIEMENS Korea

Edu.
- Seoul National Univ. / MBA.
- Hanyang Univ. / Mechanical Engineering.
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ve Cmpleyment in Agitaulure

Long-Run Perspective: 1300 to Today

*  As countries develop, the share of the population working in agriculture is declining while more than two-thirds of the populati
work in agriculture, less than 5% of the population does in rich countries.

* Itis predominantly the huge productivity increase that makes this reduction in labor possible.

«  Similarly, productivity gains makes it possible to reduce the agricultural land needed to feed a given number of people.

Share of the labor force working in agriculture, 1300-20121
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https://ourworldindata.org/employment-in-agriculture
https://ourworldindata.org/yields-and-land-use-in-agriculture

ve Employment h Agriadinme

Share of the labor force employed in agriculture, 2017

in Data
Share of persons of working age who were engaged in any activity to produce goods or provide services for pay or profit
in the agriculture sector (agriculture, hunting, forestry and fishing).
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v
The Singularity

» The technological singularity (also, simply, the
singularity)!'! is a hypothetical point in the
future when technological growth becomes

uncontrollable and irreversible, resulting in

unfathomable changes to human civilization.
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https://en.wikipedia.org/wiki/Technological_singularity#cite_note-1
https://en.wikipedia.org/wiki/Hypothetical

v rement Anelyss for lyd

o Needs Analysis — paper & interview

-

‘W

hy Robotics on Farming ?
Very poor workers environment

\_

Labor power shortage, Labor cost down

Efficiency improvement

~

Local Farm Interview, Smart Farm (As-Is) ??
- Positive: Several visit to farm sites - Automation needs are
discussed for hydrophonics > they think automation could
help to solve farming problem.
- Negative: MK hydroponics farm case.

: smart farm technology now is not enough they think

Ny
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www.robogates.com

- Automation? Human is better ... negative view from labor

\

, Standard Process ?
- From crop to detail process, we should analysis.

- Focused on the hydroponics process

\

Crops Selection

-

Automation Method Selection
The Optimized Tool Selection to each process
ROI discussed

\
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v WherelareltheltechnoelogydbeinG

WH E R E AR E ROBOTS DRONES
N Automated harvesting systems N Precision agriculture
'I'H EY BEl N G N Weed control N Survey farm land
N Autonomous systems for navigation in the fields | N Remote sensing and mapping fields, crops and land
U S E D N Mowing, pruning, seeding, spraying and thinning | N Multispectral measurements for site-specific land development
N Nurseries N Analysis of soil, health and vigor of crops

N Rowcrop, vineyard, and orchard applications N Agricultural development, irrigation and nutrient management
N Sorting and packing N Fertilizer and pesticides measurement
N Agricultural robot platforms N Environmental impact assessment and flood risk surveys

P
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v Hydrepenies

» It is now hard labor process from seeding to harvesting without automation ...
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v!/ ReboticSI®nYAghiclltuire
Human Labor Power replace & automate

» Environment control, Seeding, Transplanting, Harvesting ...
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. PI, Design & Working \

Process analysis, Automation with Tool selection & Design,

hydroponics case

v* Progss Arellysis & Tedhneleog)y
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ydroponics Process, Pain Factor *
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AUTOMATED PUSH-UP MECHANISM

INFEED SYSTEM
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efficient Transport syst

Infeeding automation

Transplant automation needs,
Grow Tray & Grow Cup design
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v Anellysis & Tedhnelegy

. Robot Needs — human resource, labor power everyday )

, 22 S L5210| Rt 20k AHS8} A2 24

AGYV, Low Cost
technology

Flexible Soft
Gripper Arm
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';’l ing Cn Fyelteopentss

. Hydroponics Automation Research — Transplanting

» Grow cup design - optimum grow condition needed, design for automation
« grow tray & grow box handling
*  Move to new environment after Germination

* Moving floats / transplanting

TRANSPLANTING

b S % ROBOGATES




';l iing) Cm [yelfopemnics

o Hydroponics Automation Research - infeed

» Seeding - Growing - Transplanting - Harvesting - Washing - Packing
1. Transplant > Cup transper from Tray to new Float Bed
2. Float Bed transfer to water. Infeed

3. Float Bed movement, Belt type Automated Push-Up

AUTOMATED PUSH-UP MECHANISM

() 227°|E
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v Vertical Farm ? ( As-Is )

» This is not the correct way as we think ( As-Is )
» Too much cost & heavy water treatment, too many labor power needed

ot H22+= & & USLICt

* Too much cost for automation
» Personal Carrier Lift is too risky
« Very heavy water treatment

» Difficult for Cleaning & repairment

=t b

» ROI problem

= M=
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ve

K-Plant Automation R&D

Cost Saving, Cost Effective Design
- Closer Consumer to Farmer distance

Every Season, Every month Harvest,
Modular Automated Farm Design

Farm8 case in South Korea

Yoy 02 &
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v Robotics On Transplant Automation Process

> Robotic Arm, Rail, Conveyor belt system

e % ROBOGATES




Robotics On automatic
sorting & boxing

» SCARA ROBOT 2, Vision 1,
Conveyor belt 2

* Vision + 25 & 20| ¢ 2tAls9f

* Concept Design :
Solid Edge ST10 3D CAD 0|

(F 22°|E
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.; Harvest Process Case

> Apple, Tomato by vision recognition and robotic gripper

Recognition Place & Deliver

 Detection » Grasp « Place
: Find mature fruits : Gently hold : Release the picked
« Location « Cut, Remove fruit
: Guide to reach : Detach it from the « Deliver
them tree : in Container
N\ J N\ J N\
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|
¥» Harvest Process Case

» Harvest Automation / Orlando ... its not nice now
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> Fruit shaking harvest robot

ol - m - Bin managing robot
Alf COMPressor Sa—"
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Vegetable weeding robot

> Asparagus harvest robot

e . > —— - . » Smart spraying robot

= Manipulator module o> '! Hon?of\tal s"ie.. Sensormodule - > UAS bird deterrence robot
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> Apple picking robot
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ve Rebeifcs On peiopenics Casa, Iton Cx Case

» This Hydroponic Farm Is Run Entirely By Robots
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The robot arm uses stereo cameras to identify the plants and move them carefully from vat to vat. | Photo: Iron Ox

blob:https://www.wired.com/9c401672-a104-4959-869c-8d30b777097f
() 2B2I0|E https: //www.youtube.com/watch?v=q1ieL7x3AMg

www.robogates.com

Iron Ox has just
opened its first
fully automated
farm in San Carlos
California.

The company
claims that their
hydroponic
system can
produce 30 times
the yield per acre
of land comparing
to traditional farms,
while using 90% \
less water.
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https://www.youtube.com/watch?v=q1ieL7x3AMg

v Robot porter

Meet Angus, Iron Ox’s robot porter, which is designed to 2
(ZF) 2EI)o|E move pallets of plants around their indoor farm. % ROBOGATES
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v Automated Hydroponics, K-farm model
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v Design Case for yearly Bulky feed production
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Robotics make the bulky feed production possible for daily 28
(F) 227)0|E 8 tons in 25x45m2 area : this could feed 1000 cow.
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v Container Module Design
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v Container Module Design
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Thank vou.

vo. ROBOGATES

The Gateway From Future




