Sayyed Omar Kamal

Electrical/Electronics/Mechatronics Engineering trained with 4+ years
experience, enjoys working on electronic circuits, PCB design, fabrication and
rework, as well as software writing and verification. Keen interest in technical
writing, documentation, reviewing, proofreading and editing.

EMPLOYMENT HISTORY

Second Charm — General Manager
NOVEMBER 2020 - PRESENT

Manage day-to-day operations in the storefront, including Sales,
Customer Relations, Inventory, Order and Delivery, etc.
Developed digitized processes for Inventory Control, Invoice
Management and Staff Monitoring and Records.
Managing online storefront on Shopify for online sales orders and
fulfillment. Updating of product listings, including price, details,
options and adding of new items and designs.
Supervise logistics staff in the handling of furniture from arrival
of order shipment, defect recognition, corrective actions and
preparation for delivery or collection.
Liaise with customers on all aspects of their order, from
enquiries, order confirmation, adjustments to existing orders,
updates on order status and scheduling of delivery of orders.
Ensure necessary utilities are up-to-date and running as
intended.

o Updated company’s business telecommunications account to a

relevant business plan with broadband internet and company
mobile line.

Transforma Robotics— Mechatronics Engineer
SEPTEMBER 2017 - OCTOBER 2019

Developed and delivered a stand-alone system for ID Card info
replacement using a single microcontroller to manipulate 8
stepper motors, 2 DC brushed motors, 1 vacuum pump and 1 heat
gun to remove existing info label, scratch out surface and apply
new info label from externally printed source.

o Designed and fabricated electrical system network with Arduino
MCU core and custom PCBs for relays, sensors, stepper drivers
and related peripherals’ circuits.

o Wrote and tested control code for overall system process,
controlling multiple blocks of motors and peripherals in
alternating sequences to prevent overloading of power supply.

Designed and implemented lithium battery based power
distribution circuits and systems for 2 different robotic
platforms:

Microcontroller system
design and coding

Electrical circuits design and
verification

PCB design and reworking

Integrated hardware/software
system design and

prototyping

C/C++ general coding

, part of
Amazon Picking Challenge
team for NTU, officially
placed 9th due to a technical
fault (unofficially scored
higher than MIT).

for research work
done in NTU for jet engine
blade inspection, copyrights
acquired.

, assisted in work done
on optical tweezers cell
recognition and optimal grip
determination.

English (Main, Excellent)
Malay (Secondary, Average)




o Luggage case sized Mobile Inspection Robot for interior room
inspection. Military performance lithium-ion battery pack used for
power distribution between PC core, Laser Scanner, Integrated
Servo Motors, Inclinometer and Network Router using a
microcontroller platform as system manager (Arduino and
STM32) on custom PCB boards.

o 2m tall Interior Wall Painting Robot. High density
lithium-polymer battery, converted from 24V DC to 240V AC
through DC-AC Inverter to provide power to multiple systems,
including AC powered water pumps, UR10 robotic arm
manipulator, NVidia Jetson TX2 module, multiple infrared/laser
scanners, touchscreen LCD display and peripheral circuits.

Nanyang Technological University — Research Assistant
AUGUST 2014 - FEBRUARY 2017

e Contributed to the development of a 3D vision based object
recognition algorithm to identify an assortment of consumer
products placed randomly in shelving units, extracting the desired
identity and estimated pose, allowing an industrial UR5 robot with
customized grippers to pick the specified item from the shelf into a
designated order bin using C++ language in Visual Studio.

o Results shown in the Amazon Picking Challenge as part of
ICRA 2015. Officially, Team NTU placed 9th.

e Assisted in the development of a Matlab script to determine the
intrinsic calibration of Kinect 1 RGB-D cameras without using the
classic checkerboard method.

e Contributed to the improvement of the stability of a cell-tracking
algorithm for optical trapping and manipulation of biological cells in
an optical tweezer using LabView. Developed a new algorithm to
identify cell shapes and determine optimal grip cell positions for
stable cell manipulation.

o Work was co-published in a Research Paper in ROBIO 2014.

e Independently developed a semi-automated inspection system for jet
engine blades edge profiling, augmenting current inspection systems
with image processing software to analyse basic inspection
properties (thickness, sharpness, shape, etc) and to detect and
localize defects and highlight them to the human inspector. System
automates the inspection of standard, non-defective units, allowing
inspectors to focus on the more complex task of correcting defects.

o Research work culminated in 2 Technology Disclosures and
Copyrights acquired for work done.

Outcomes Singapore — Conference Assistant Coordinator
AUGUST 2010 - NOVEMBER 2010
e Assisted in the planning and organizing of an international
conference for childhood educators and social services providers
held in November 2010.




EDUCATION

Nanyang Technological University, Singapore — Bachelor of
Engineering (Electrical & Electronic Engineering)
AUGUST 2011 - AUGUST 2014

e Developed a hardware interface to monitor the temperature of a
PSG’s (pressurised steam generator) soleplate, AC boiler, pump and
electronic valve on/off status using a zener diode based AC voltage
step-down circuit, bridge converters to convert AC supply to DC, low
voltage DC relays and heat sensitive thermistors with a PIC16F1936
microcontroller while attached to Philips Electronics Singapore.

o Avyear after the internship,the internship supervisor informed me
that the system was then improved upon by their engineers and is
used in their labs for quick monitoring of their products, providing a
simpler and cheaper alternative to their previous use of costly
industrial datalogger hardware/software.

e Adapted a Kinect depth sensing camera to monitor and track the
workspace of a SCARA robot to ensure safe human-robot interaction
through the use of Processing IDE and Visual Basic as my Final Year
Project.

e Developed a program for Android smartphones to connect to
web-cameras and obtain still images or live video feed using Eclipse
IDE as part of a group project module in the 2nd semester of studies.

e Excelled in Laboratory classes and Projects.

Temasek Polytechnic, Singapore — Diploma in Electronics
JUNE 2005 - JUNE 2008
e Utilised WideField2 Ladder Programming software to create ladder
programs in the operation and automation of AC motors and sensors
to control a group of AC winches used to guide a wall-cleaning
robotic platform across the facade of a building as part of my Final
Year Project, which was done in partnership with Yokogawa
Corporation.
e Excelled in coding lessons, earning a Distinction in C language
Programming module.




Past Work Samples

TRANSFORMA

Power Regulation and Monitdring Circuit for Inspection Robot Prototype
- Closeup of microcontroller chip copper routing

Power Regulation and Monitoring Circuit for Inspection Robot Prototype
- 3D render of designed PCB
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Power Regulation and Monitoring Circuit for Inspection Robot Prototype

- Schematic diagram of designed PCB
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STM32 Microcontroller chip Pinout Diagram - Prototype proposal




MX Pro

// Control table address
/ /EEPRCM

#define ADDR MX_ID 7
#define ADDR_PRO_ID

@

#define ADDR MX BAUD RATE
#define ADDR_PRO_EAUD RATE

#define ADDR MX OPERATING_MODE 11
#define ADDR PRO_OPERATING_MODE 11
#define ADDR MX PROTOCOL VERSION 13
// Pro servos fixed at Protocel 2.0

#define ADDR_MX_HOMING_OFFSET 20
#define ADDR_PRO_HOMING OFFSET 13
#define ADDR_MX_MOVING_ THRESHOLD 24
#define ADDR_PRO_MOVING THRESHOLD 17
#define ADDR_MX_TEMPERATURE_LIMIT 31

#define ADDR_PRC_TEMPERATURE_LIMIT 21

1
// Voltage supplied with fixed dc-dc converter, no need to alter voltage limits

// MX only: PWM not in use for now, not adding

#define ADDR MX CURRENT_ LIMIT 38

#define ADDR_PRC_TORQUE_LIMIT 30 //Pro uses Torque as current limit

#define ADDR MX ACCELERATICON LIMIT 40

I
I
I
I
I
I
" I
#define ADDR PRO ACCELERATION LIMIT 1

26

Code Description Snippet - Dynamixel Servo Motors C++ Library for use
with MX and Pro series servos

Intro

C++ code for Dynamixel MX and Pro servo control. All MX series servos (MX 28/64/106 R/T)
supported (same control tables) under Protocol 2.0 but code specifically made for MX-64
servos. Pro series servos share same control table {same register addresses, size, etc) but
certain data limits and variables differ (e.g. max position, velocity scale factor), current code
designed specifically for M42-10-5260-R servos. May add other models and series as used by
project. MX functions tested, verified functional in Linux. Pro positioning functions updated
and tested, accurate movements achievable (0 or 0.01° variance between target and final
position). External Port functions to be tested soon. Shutdown check function untested, will
devise method to test.

Code allows use of both servos simultaneously, register addresses selected automatically
within function with declared variables entered can use either high-level (position in
degrees, velocity in rpm, acceleration in rpm?, current (torque) in amps) or low-level direct
integer for transmission to servo, conversions between high- and low-level data available
(e.g. position in degrees to integer for transmission). Control is focused on Position (Single
turn) Control mode, other operating modes to be added as required. Position values can be
preloaded into servo through vector data arrays, either in direct integer form or in floating
point values in degrees from -180 to +180 degrees. Vector arrays can be stored into internal
class memory for permanent allocation and data protection (move vector arrays into private
or protected member accessor).

Documentation for Dynamixel Servo Motors C++ Library - Introduction




Power Distribution
Diagram

Power Relays Board
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Power Distribution Diagram for Inspection Robot Circuit

Dynamixel Pro Servos
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Poster for NTU-AStar Collaboration Research Project on an Automated Jet
Engine Fan Blade Inspection System




Custom Mount for Jet Engine Blade Inspection Camera for UR10 Robot -
3D render

Identification and separation of Target and Grip cells in an Optical
Tweezers Research - Circle and Bell shaped cell targets

Determination of optimal Grip Cell positioning in Optical Tweezers
Research

@ New Stable Points

Planned future work for Dynamic Stability Adjustment of Grip Cell
positioning




