Haihong Zhu
Address:  2424 Dunwoody Crossing, Apt. D, Atlanta, GA 30338
Phone: 678-644-6386, Fax: 404-894-2279

E-mail: 
zhu.hhong@gmail.com, haihong.zhu@me.gatech.edu
Website: http://www.imdl.gatech.edu/haihong 

OBJECTIVE

A full time position in Electro-Mechanical Engineering (Robotics, Automation and/or Design)

PROFESSIONAL SUMMARY

· 4+ years working experience, 8+ years professional hands on experience
· 5 Patents, 2 Pending Patents, 1 provisional & National Collegiate Inventors & Innovators Alliance Grant (2005)
· Demonstrated self-motivation and experimental/prototyping  hands-on experience
· Georgia Tech IMPACT Student Leader Scholarship
· Expertise in:  

· Creative conceptual design

· Practical mechanical design and analysis on Micro-Electro-Fluidic system / MEMS / Novel Actuator & Sensor 
· Microprocessor sub-system design / High-speed digital design / Analog design / DSP
· Control theory / High-level control system design / Electro-magnetic theory / System integration and test  

· Stereolithography prototyping
EDUCATION
· Ph.D., Mechanical Engineering, Aug 2005, Georgia Institute of Technology, Atlanta, GA, USA.
     Advisor: Wayne Book, Minor: Management, GPA 3.8/4.0 (Major)
· M.S., Mechanical Engineering, March 1998, Shanghai Jiaotong University, Shanghai, China. GPA 3.7/4.0
· B.E., Mechanical Engineering, July 1995, Shanghai Jiaotong University, Shanghai, China. GPA 3.6/4.0
SKILLS
· Programming: C/C++, Assembly, PIC- RISK, VB, Fortran, DAQ board Register Level Programming
· Software: Solidworks, Pro/E, Protel, ANSYS (FEA), AutoCAD, Unigraphics, SolidEdge, MATLAB, Labview
· Operating System: RT Linux, Unix, Linux, Windows, Macintosh

· Others: Stereolithography Prototyping, Milling, Lathes, Grinding, etc.
PROFESSIONAL EXPERIENCE  
Postdoctoral Fellow 







Intelligent Machine and Dynamics Lab., Georgia Institute of Technology, USA 

Aug. 2005 ~ present
Project 1: Optimization on Structure Design and Control for “Digital Clay” 
Description: Digital Clay is a novel man-machine interface that provides a 3D tangible haptic surface for humans to view, touch and reshape with their hands.  It is like an interactive “TV” whose pixels can pop out from the screen to form a surface for human to view and touch.  Potential applications cover a wide range such as CAD, scientific research, medical diagnostics, 3D dynamic mapping and entertainment.  

Responsibilities: 
· Optimization Design:  Systematical design for massive production and massive-unit system control.  
· System Integration:  Mechanical-electrical-control system integration and simplification.

· Research Publication: Publish research results. 
Project 2: Knowledge Transfer on Capacitance-coupled Position Transducer (CPT) 
Description: Capacitance-coupled Position Transducer (CPT) is a novel displacement sensor similar to Linear Variable Differential Transformer (LVDT).  It is a byproduct from the research on Digital Clay.  It has similar performance to an LVDT while its structure is far simpler and costs much less.  The structural design and theoretical analysis are conducted and two patents are filed on both the transducer realization and corresponding signal conditioner.  Currently it is being commercialized by a Georgia Tech startup company.
Responsibilities: 
· Detail Design:  Detailed mechanical structure design and analysis for the CPT sensor <Patent>
· Know-how Transfer: System analysis / Training / Documentation
· Electronic System Design: LVDT type signal conditioner / Noise suppression / Signal processing
· Production Prototypes: CPT sensor prototype, signal conditioner prototype
Project 3: Surface Acoustic Wave Driving Micro Actuator 
Description: By controlling the phase difference of two opposite surface acoustic waves, micro rotors fabricated by MEMS can be rotated.  This is similar to ultrasonic PZT motor, but has a different structure and can be made very small and has high torque output.  This scheme is also suitable for linear motion.  Disclosure is submitted but limited information can be given at this time.
Responsibilities: 
· Conceptual Design and Analysis: MEMS system design / Control methods 
· Prototyping
Chief Technology Officer 







Sentrinsic, LLC, USA 





Sept. 2005 ~ present
Project 1: Commercialization on Capacitance-coupled Position Transducer (CPT)
Description: Working with business professionals to bring the CPT sensor to the market. 

Responsibilities: 
· Embodiment Design:  Structural design and optimization for production. 
· System Integration:  Mechanical-electrical-control system integration and simplification.
· Industrial Design: Design for manufacturing / manufacture process design.
· Test and Certification: Internal test on production prototypes / Get certified under industrial standards. 
Project 2: Signal Conditioner based on Square-wave Excitation
Description: Capacitance-coupled Position Transducer can be driven and interfaced by conventional LVDT signal conditioner based on sinusoidal excitation scheme.  However, the cost and the power consumption of current LVDT signal conditioner is very high (several hundred dollars).  With the quick development of the microprocessor, it is possible to use square wave excitation scheme to interface the CPT sensor.  Compared with the continuous sinusoidal waveform excitation, the square wave excitation scheme is 1) 1/3 in cost, 2) less than ½ power consumption, 3) less than ½ size, and achieves 1) much higher signal/noise ratio (30,000 ~50,000), 2) higher bandwidth (10KHz).  A provisional patent is filed and the prototype is under comprehensive test.
Responsibilities: 
· Electronic System Design and Analysis: Square-wave signal conditioner design <Patent> / Signal noise suppression, Power Supply noise suppression / Digital signal processing.
· Production Prototypes: Square wave signal conditioner prototype / Hardware interfaces / Digital signal conditioner programmer.
Project 3: Ubiquitous Sensing for every Linear Actuator (Fluidic and/or Electro) 
Description: Inspired by the encoder on every servo motor, the idea of ubiquitous sensing for every linear actuator is to incorporate every linear actuator with a very low cost but high performance linear displacement sensor.  CPT sensor, due to its low cost, simple structure and high performance, is very suitable for this purpose.  Embedding a CPT sensor will not change the production line and increases the size of the actuator very little (< 1 micrometer in diameter) of the actuator.  On the 2005 National Fluid Power Association conference, it attracted the attention of many large companies. Combined with Mite chip and energy harvesting technologies, it is possible to embed every linear actuator with a sensor without power supply at little more cost.  It is also capable of sensing the plunger/spool displacement inside servo/solenoid valves. 
Responsibilities: 
· Conceptual Design and Analysis: Mechanical system design / Embedding methods / energy harvesting scheme / data transfer and interface methods / Signal processing.
· Embodiment design and prototyping
Project 4: Health Monitoring for Actuators
Description: CPT digital square wave signal conditioner is capable to store and analyze key data sets over a wide time span.  Hence it can recognize abnormal performances and give an alert.  Note that the square wave signal conditioner can interface not only a CPT sensor, but also a conventional linear potentiometer to improve its performance.
Responsibilities: 
· Conceptual Design and Analysis
Graduate Research Assistant







Intelligent Machine and Dynamics Lab., Georgia Institute of Technology, USA 

Sept. 2001 ~ Aug. 2005
Project: Structure design and control for “Digital Clay” 
Description: Digital Clay is a novel man-machine interface that provides a 3D tangible haptic surface for humans to view, touch and reshape with their hands.  It is like an interactive “TV” whose pixels can pop out from the screen to form a surface for a human to view and touch.  Potential applications cover a wide range such as CAD, scientific research, medical diagnostics, 3D dynamic mapping and entertainment. 
Responsibilities: 
· General System Design: Overall mechanical structure / General control concepts
· Mechanical Subsystem Design: Fluidic systems design & analysis / Micro pressure and position sensors / Micro Hydraulic and Electrical Actuators / “Fluidic Matrix Drive” for massive actuator array / fluidic valves (Solidworks, ProE, FEA)

· Electronic System Design: Micro-controller sub-systems / Mid-level control systems / Signal amplifier and conditioner / Signal multiplexers / Solenoid valve driver (Protel)
· Control System Design: General control structure / PID control / Intelligent control / States switching control / Signal processing / Modified PWM control / Dynamic computing resource allocation / Dynamic controller reconfiguration / Decentralized control, etc. (RT Linux, NI FPGA, C++, Labview, PIC-Risk, MASM, etc.)

· Implemented Prototypes:  Single cell /  1x5 cells system / 5x5 cells system / 10x10 cells system (Stereolithography  prototyping, Machining and Crafting)

Senior Engineer









Singapore Technologies, Ltd., Singapore





Jan. 2001 ~ Aug. 2001 

Project: Intellectual property transfer: Single Motor Driven Hyper-Redundant Manipulator

Description: Technology and know-how transfer of the “Single Motor Driven Hyper-Redundant Manipulator” to Singapore Technologies. 

Responsibilities: Technology and know-how transfer / training / documentation.
Research Engineer
Robotics Research Center, Nanyang Technological University, Singapore


Sept. 1998 ~ Jan.2001
Project 1: Single Motor Driven Hyper-Redundant Manipulator
Description: A novel snake-like robotic manipulator with more than 20 DOFs driven by single motor.  All DOFs can be independently controlled.  No motor is in each unit.  Unit’s weight is greatly reduced, thus, the payload, flexibility and the manipulator length are increased. 

Responsibilities: 
· General System Design: Overall mechanical structure / control architecture
· Mechanical Subsystem Design: Parts design / 3D modeling / Strength analysis (Solidworks, ProE, FEA, Unigraphics)  
· Electronic System Design: Microcontroller subsystems / CAN BUS hardware / PCB design (Protel)
· Implemented Prototypes: Single Motor Driven Hyper-Redundant Manipulator with 20 DOFs / Testing   

Project 2: Miniature CAN bus Motion Controller

Description: Miniature CAN bus Motion controller is designed to be compact in size (2cm x 5cm).  It can control 3 servo motors or 2 step motors using PWM method.
Responsibilities: 
· Electronic System Design: Schematics design / PCB design and prototyping / Testing (Protel)
Project 3: Electrical Vehicle Battery System and Apparatus
Description: The invention provides a solution to swap and recharge the battery using a method similar to current gas station.  When a vehicle goes into the battery station, the battery can be automatically swapped in minutes.  
Responsibilities: Conceptual design / Patent application (AutoCAD, 3DMax, etc.)

Project 4: HARO-II Humanoid Robot

Description: A mobile (wheeled) humanoid robot based on the technology of “Single motor driving multiple DOFs”.  Fewer actuators are needed compared to traditional robots.

Responsibilities: Mechanical design & analysis / Prototyping (AutoCAD, ProE, FEA, Unigraphics, etc.)  
Graduate Research Assistant
Robotics Research Center, Shanghai Jiaotong University, China


Jul. 1995 ~ Mar. 1998
Project 1: Flexible Robot 

Project 2: Digital Cable Winding System for Hoist Crane
PUBLICATIONS 
· H. Zhu, W. Book, “Digital Clay Next Generation Man-machine Interface”, International Conference on Robotics and Automation, Orlando, 2006. 

· H. Zhu, W. Book, “Position Sensing for Every Pneumatic Cylinder”, National Fluid Power Association Fall Conference, Pittsburg, 2005, National Fluid Power Association’s Reporter, Vol.53, No.2, 2005.

· H. Zhu, W. Book, “Embedding and Multiplexing Large Scale Sensor Arrays for Digital Clay”, Proceeding of ASME International mechanical Engineering Congress and Exposition, Orlando, 2005.
· H. Zhu, W. Book, “Practical Structure and Control Design for Digital Clay”, Proceeding of ASME International mechanical Engineering Congress and Exposition, Anaheim, 2004.
· H. Zhu, W. Book, “Speed Control and Displacement Estimation Using PWM for Digital Clay”, Proceeding of Japanese US Symposium of Flexible Automation, Denver, 2004.
· H. Zhu, W. Book, “Control Concepts for Digital Clay”, Proceeding of IFAC Symposium on Robot Control, Poland, 2003.
· H. Zhu, “Control and Selection of Structure Parameters of Adaptive Sucking Disk”, Journal of Shanghai Jiaotong University, Vol. E-2 No. 2, Dec 1997. 

· H. Zhu, “Kink-rod Synchronic Universal Joint”, Drive System Technique, Vol. 29, April, 1997.

PUBLIC DEMOS
· H. Zhu, W. Book, “Motion of Digital Clay surface”, Demo, America Control Conference, Boston, 2004

PATENTS

· H. Zhu, M. Orndorff, Square Wave Digital Signal Conditioner for Capacitance-coupled Position Transducer (provisional, US, Dec, 2005)

· H. Zhu, W. Book, Micro Cylinder with Displacement Sensor Embedded and a Novel Displacement Sensor (pending, US, Oct., 2004)

· H. Zhu, W. Book, Digital Clay and Its Novel Driving Structure (pending, US, Jun., 2004)

· H. Zhu, M. Xie, Modular Robot Manipulator Apparatus (Singapore, 2000)

· H. Zhu, M. Xie, Battery System and Apparatus (Singapore, 1999)

· H. Zhu, Sucking Disk with Micro Suckers (China, 1996)

· H. Zhu, Shaft Style Speed Reducer (China, 1995)

· H. Zhu, Kink-rod Synchronous Universal Joint (China, 1994)
HONORS

· National Collegiate Inventors & Innovators Alliance Grant (2005)
· Georgia Tech “IMPACT” Student Leader Scholarship (2004) (10 recipients yearly)
· Outstanding Research Project Runner up (2004) (HUSCO international, Fluid Power and Motion Control Center)
· Who’s Who among Students in America Universities & Colleges (2004) (60 recipients in Georgia Tech)
· GE Excellent Student Scholarship (1998)

· First Prize, 5th National Challenge-Cup University Students Academic Work Contest (1997) (10 winners among 3967 participants biyearly) 

· MOTOROLA Talent Student Scholarship, (1997)     

· Honorable Prize of 97' Shanghai excellent Invention Competition (1997)      

· OMRON Excellent Student Scholarship (1997)   

· OMRON Excellent Student Scholarship (1996)   

ACTIVITIES

· Member of ASME (American Society of Mechanical Engineers)
· President, Georgia Tech Chinese Student and Scholar Friendship Association (1200 Members)
2003 ~ 2004

· Student Senator of Georgia Tech Graduate Student Government 



2001 ~ 2003








































































PAGE  
1

