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Bt 3
Plan of Robot & Al Department
(Robotics Research Lab 2020-2021)
Prof. Amir Mokhtarzadeh

Introduction

Robot & Al Department (Robotics Research Lab 2020-2021) is a design for
delivering and researching in Robotics and Al. There are many advances in the field
of Robotics and Al during recent years and many innovative and creative projects are
leading by famous universities around the word. To be in the edge of such
developments, students must be introduced to most recent research and developments
conducted by international research community in this field. Basic automation is not
in anyone’s interest any more, while deep learning already occupying nearly every
field of scientific work and developments.

Robotics Research Lab 2020-2021 is an extension and continuation to our existing
robotics work and experiences, but shifted to a higher level to fulfill today’s education
and research expectations in Robotics and Al.

Goal and expected achievements

The expected achievements are divided into two categories:
1- Teaching practice in Robotics and Al (undergraduate)

One of most important function of Robotics lab is its teaching prospective and
delivering most up to dated information in the field to undergraduate students.
By providing our teaching team delivering lessons in Robotics filed which is
more in practical integration nature. Students will learn how to use the new
knowledge in a completely different platform and performance. All lessons
and teaching in Robotics Research Lab will concentrate in solving every day
problems using Robotics and Al methods. This will be including theoretical
lessons, practical engagement, hands-on experiments and developments.

The second expectation from undergraduate students’ learning is joining
national and international competitions in Robotics field. Students will be
provided with all necessary tools and support to introduce their innovative
ideas to other academic communities by joining protentional, national, or even
international competitions.

2- Students innovative projects (Graduate)

14



While undergraduate students benefit from learning Robotics and Al in more
basic levels, our lab accommodating graduate students for more advance
levels of themes in Artificial Intelligent such as image processing, speech
analysis and recognition, or robotics applications in industry specially
designed graduate students. This will provide students for both their project
work toward their thesis and graduation as well as publishing innovative
scientific research ideas and registering patent for their creative work.
Research

One of the most expected achievement for 2020-2021 in Robotics Research
lab, is the possibility of conducting advance research in field of Artificial
Intelligent and collaboration with other leading universities both in China and
European universities. Such collaboration already started between three
universities in Beijing, Changsha, and Scotland and waiting our team with
their rich facilities to join them. Without a Robotics Research lab with
minimum tools and machinery, such collaboration is not possible

Teaching subjects:

Basic Electronic
Microcontrollers

Embedded Robotics

Theories in Robotics

SBCs (Single board Computers
Language of Robotics (python)
Artificial Intelligent

Deep learning

Image processing with OpenCV

Speech recognition

Teaching objective:

The course aims is delivering programming skills in the most recent topics in
Artificial Intelligent such as deep learning and it’s particular applications in field of
visual analysis and classifications. The course will integrated into embedded robotics
and mobile robots and will extend students experienced theoretical knowledge with
practical real world problem solving.

Teaching materials:

‘Robotics Lab Hand Book’, By Dr. Amir Mokhtarzadeh, HYIT, China (2018-2020)
‘Lecture Notes in Embedded Robotics’, By Dr. Amir Mokhtarzadeh, HYIT, China
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(2015-2020)
Deep learning with python, By Francois Chollet, 2017
Hands On Machine Learning ..., by Aurellen Geron, 2019

Robotics Research Lab Planning:

Teaching and Research environment

The lab is designed to accommodate up to 18-20 students’ station. Each station is a
desk with computer, electric outlet, usb hub, a multi voltage panel and meters for all
robotics programming and testing functions.

Teaching Materials

Teaching materials are including books in English, and Chinese of subject:

Python programming

ROS (Robot Operating System)
Acrtificial Intelligent

Linux

Deep Learning

OpenCV

Arduino

Raspberry Pi

PID control

In addition to printed learning materials, there will be technological recourse stations
where students instead of hours of headless research on the Internet, can just go to the
wall mounted stations and search for the information they are looking for.

The second is the LCD screens which will be use both for searching information for a
group of students who are sharing a project work where they can discuss, sketch and
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develop their ideas using a wide LCD touch screen with all required tools. Also it will
be a tool to use for on screen output of robot simulation, projection movement,
mapping, calculations, or even remote monitoring of robots on move.

Computer Systems:

As an Al lab computer system are designed with all Al ready using NVIDIA GPUs. 6
Computer with high power GPUs, and two with NVIDIA Xavier SBC (Single Board
Computer).

Teaching and research Tools

Learning Robotics and Al required robots. In addition to students developed robots,
the Lab is able to provide students with the leading robots in Education where they
can practice, learn, and develop functionality.

These ready made robot, have educational standards which can be used frequently by
different students in different levels from undergraduate to graduate and research
teams.

These robots are:

1- Nao V6
am: 58CM
o Zht tham: 5.2KG
sheEmAR: Tigsg
N Ao 'VG R 2.15Ah/21.6VEERh, EFTIE9OmIn
Baeln ANl A vy =
ESe0 P EER 2GS
;é. IRE: MAXONS Lt EL7 B
'~ f r dsPICH# 2bEE 28
A s N EIRIEHE
P 7 FiR: CPU: ATOM Z530
W :'/ RAM: 1GB
| @ }A ¢ A\ 7 268
N el S B C++/Python
e NET/Java/MatLab

2- Industry model Robot arm 6-DOF programmable / open source / ROS redevelopment /

customized service robot

: R RUYME 75 Bl AL
i ——S6H6

O EFEJGI: 15298399895
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71 | AR
fE |1 kg
JEER. +150°
KB -30° ~120°
o | VB 0° T180°
Jie 5 i Wi a: +75°
b: -30° ~150°
c: +360°
R K 670mm
SENLFEE | £0. 1mm
BB | F ek 600mm/ s
e S5 NP 1 7 6 T N/ . i | NV E 81| PO W L 2
J7, DL N i S 5 5
st 5t AT DA R R et et mT DO I B AT B B R B AL
FRARN T4
ANERE | AT BRI 2 NANEEL, SEE 2 4R AR S Th AR
M | EBEE
Hw | 13KG

3- Open Manipulator RM-X52

& Zpe ROSFHEFHLIEE
b PR T OpenManipulator RM-X52
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List of expenses and costs:

Some of the prices may different by the time of starting project as may purchase from
different suppliers.
1- Robots and robotics accessories: 155600 yuan

a. Nao 96800 yuan
b. Industrial model manipulator 19800 yuan
c. Open Manipulator RM-X52 15000 yuan
d. Robotics accessories, servo, DC,

Laser sensors, 3D sensors, .... 24000 yuan
2- Teaching Research tools: 16800 yuan

a. 2 x 27" Touch screen stations 5000 yuan
b. 4 x55” Touch screen 11800 yuan

3- Desks, chairs, display units, book shelves 29530 yuan
a. 12 desks with chairs ~ @1980 11880 yuan
b. Asingle futuristic desk with chair 4470 yuan
c. 4 xfull size cabinet @570 1710 yuan
d. 2 xdisplay unit @465 930 yuan
e. T-shape desk with 6 small chairs 5400 yuan

f. A workshop desk 1840 yuan
g. Accessories 5000 yuan
4- Computers and GPUEs: 47240 yuan

a. 6 XPCi5-8GB-1TB @ 2500 15000 yuan

b. 6 X RTX2060 - 8G GPU 18000 yuan

c. 4 x Nvidia Jetson Xavier NX 13040 yuan

d. 4 x monitors 1200 yuan
Equipment 249170 yuan
Decoration 50830 yuan
Total 300000 yuan

---- End ----
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