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A High Performance, Horizontal Plate Battery for Plug-in, Hybrid Electric 

Vehicles (PHEVs) 

 

Principal Investigator: Dr. Dean B. Edwards, Professor of Chemical and Material Engineering 

 

Idaho Public Institution:  University of Idaho Total Amount Requested:  $50,000 

 

Background:  Plug-in hybrid electric vehicles (PHEVs) which have a 30-50 mile electric 

vehicle range are increasingly being manufactured and marketed.  Projections for these and other 

HEV and EV batteries show a strong growth in demand, see Figure 1.  Unfortunately, the present 

Li-ion batteries being used in most of these vehicles are expensive and are limiting the number of 

PHEVs and other HEVs being sold.  Battery design and material innovations developed at the 

University of Idaho and with collaborators elsewhere can provide a high performance, cost 

effective battery for PHEVs and other HEVs.

 

Figure 1 Projections for HEV Battery Demand (http://www.slideshare.net/CALSTART/calstart-

webinar-batterychoicesapril2011) 

The cost advantage that lead acid batteries have over other batteries, particularly Li-ion, 

is substantial, see Figure 2.  Also, “wide spread usage of electric vehicles in Asia Pacific 

countries is related with the demand for lead acid batteries, as this chemistry is affordable for 

consumers at these regions” (Frost & Sullivan Report).  The potential market for high 

http://www.slideshare.net/CALSTART/calstart-webinar-batterychoicesapril2011
http://www.slideshare.net/CALSTART/calstart-webinar-batterychoicesapril2011
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performance lead acid batteries is therefore in the range of $100M to $1B per year (Frost & 

Sullivan Report).  Axion Power International, Inc. is a leader in making significant technical 

changes to conventional lead acid batteries (Frost & Sullivan Report).  According to the Frost 

and Sullivan Report, the market for improved lead acid batteries is very large and Axion Power 

International is an innovative leader in this field.  Axion Power International, Inc. is interested in 

our technology, see support letter. In addition, Exide Technologies, Inc., which is the largest 

battery company in the world, is sponsoring research on lead-acid battery additives at the 

University of Idaho (UI) and Savannah River National Laboratory (SRNL) and are also 

interested in this technology. 

 

Figure 2 Estimated Yearly Cost of Running a Lead Acid, NiMH, and Li-ion Battery Production 

Facility (http://www.battcon.com/PapersFinal2011/ClarkeStephenPaperDONE2011_13.pdf) 

The technology required to create this high performance, cost effective battery include 

the use of porous, hollow, glass microspheres (PHGMs), in a special horizontal plate, lead acid 

battery design.  One example of a PHGM is shown in Figure 3.  In addition, graphene coated 

PHGMs in both the positive and negative electrodes would provide additional benefits for this 

design including higher performance and longer life.  The University of Idaho is developing 

intellectual property (IP) on using PHGMs in the horizontal plate battery design, have a patent 
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for use of conductive coatings on hollow glass microspheres (HGMs) or PHGMS, and have filed 

for a patent on the fabrication of graphene.  Dr. Frank Cheng and his students at the University of 

Idaho in a serendipity moment discovered this graphene along with an inexpensive way of 

making it.  This combination of intellectual property (IP) would provide the University of Idaho 

with a strong position when negotiating future licenses for this battery technology. 

 

 

 

 

 

- 

 

 

 

“GAP” Project Objective and Requested Funds:  The project objective is to demonstrate the 

improved performance of sealed, horizontal 

plate, lead acid cells using PHGMS, both with 

and without a graphene coating.  We are 

requesting $50,000 for this work. 

The University of Idaho developed a 

high power, lead acid battery for the Office of Naval Research (ONR) for use in military hybrid 

electric vehicles. The new sealed lead acid battery used a novel, low resistance topology 

consisting of horizontal plates having multiple  inter-cell connections, see Figure 4. The figure 

shows six cells with each cell consisting of a horizontal stack of double-lugged plates separated 

Figure 3 Porous hollow glass microsphere 

(PHGM) 

Figure 4 Horizontal Plate Battery Design 
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by glass-mat separators.  This high power battery design results in a low profile module as 

shown in Figure 5.  The novel design can provide both the specific power performance and life 

required for these applications.  

The present horizontal plate battery, without the PHGM additives, can provide about 30 

Whr/kg at the one hour rate and would be heavier than the Volt Li-ion battery for the same 

amount of stored energy but would cost significantly less.  The Volt battery weighs about 400 

lbs, costs over $8,000, and provides about 8 KWh of energy.  An equivalent horizontal plate, 

lead-acid battery would require a 10 KWh capacity at the one hour rate (i.e. at 60 mph a 30-50 

mile range would take less than an hour) so that 80% cycling of this battery would provide the 

required 8 KWh capacity and would weigh 730 lbs.  

If the present horizontal plate battery is redesigned to use porous, hollow glass 

microspheres (PHGMs), the energy capacity at high rates (i.e. the one hour rate and higher) can 

be improved to 40 Wh/kg. The porous hollow glass microsphere provides structural integrity to 

electrodes while allowing them to store more electrolyte thereby improving their high rate 

capacity.  This battery would weigh 550 lbs and cost approximately $1,000 to $1,500. In 

addition, our analysis shows that the 40 Wh/kg horizontal plate battery would have the same 

volume as the Volt battery. The proposed battery would therefore provide approximately the 

same energy as the GM Volt Li-ion battery and would have the same approximate volume.  The 

Li-ion battery is of course lighter and weighs 400 lbs compared to the 550 lbs for the proposed 

battery.  The use of graphene coated porous hollow glass microspheres (PHGMs) could further 

improve the specific energy performance and life of the battery with very little increase in cost.    
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University of Idaho’s Priorities: 

The University of Idaho places a very high priority on transferring technology developed 

by its researchers to the private sector.  In addition, the UI is committed to helping create 

technology for a sustainable future both for our region and the country.  The UI is also interested 

in licensing this technology and generating funds for the University of Idaho and the state.  

Potential Impact on Idaho’s Economy: 

If this proposal is funded, the technology that we will be demonstrating could be a real 

“game changer” for the automotive market.  This technology could be used in a wide range of 

vehicles from the low end electric scooters in the Far East to the high end PHEVs being 

developed and sold in the industrialized countries.  Idaho companies could license and 

manufacture both the battery as well as the additives used in the battery.  Other business 

opportunities for Idaho companies associated with this technology could also occur.  For 

example, a high performance PHEV sports car, see Figure 8, could be manufactured in Idaho 

from designs developed at the University of Idaho that utilize the horizontal plate battery. 

Project Work Plan and Budget: 

The objective of the project and the work plan is to demonstrate the performance of 

sealed, horizontal plate, lead acid cells using PHGMS, both with and without a graphene coating.  

Although the performance improvement of having PHGMs in electrodes used in flooded cells 

has been shown, the use of PHGM electrodes in starved cells still needs to be investigated.  The 

concern is that filling the PHGM with electrolyte in a starved configuration may be more 

difficult than in a flooded design.  The proposed work and objective therefore addresses this 

concern. 
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In order to accomplish this objective, a number of tasks need to be completed.  The first 

task is the fabrication of test containers where horizontal plates having the correct paste 

formulation can be cycled in a sealed, starved configuration.  Task 1 is appropriately called 

“Fabrication of Horizontal Plate Test Containers (HPTC).” In the second task, paste having 

PHGMs would be formulated and used to fabricate plates.  This task is called “PHGM Plate 

Fabrication.”  In addition, PHGMs would be coated with graphene in the third task which is 

called “Fabrication of Graphene Coated PHGMs.”  These graphene PHGMs would be used in 

paste to fabricate plates in Task 4, “Graphene Coated PHGM Plate Fabrication.”  In Task 5, 

“Cell Tests,” the plates fabricated in Task 2 and 4 would be assembled into cells and tested.  

Task 6, “Project Management,” would be responsible for managing the project and preparing all 

the required reports.  These six tasks are discussed in more detail in the following sections:  

Task 1) Fabrication of Horizontal Plate Test Containers (HPTC)   

Previously, a proto-type Horizontal Plate Test Containers (HPTC), shown in Appendix A 

Figure 6, was assembled and pressure tested. The HPTC provides a sealed, horizontal 

configuration with compression on the plates being tested. The dual lugs are located so that a 

short strip of lead, spot welded to the plate, can easily be connected with the side of the chamber 

when the cover is removed.  Spot welding the straps to the plates provides a quick, strong, and 

consistent method for completing the electrical hook-up in the HPTC.  

Task 2) PHGM Plate Fabrication 

In this task, we will fabricate paste both with and without PHGM additives.  We will 

subsequently fabricate plates using the different pastes having varying amounts of additives.  The 

plates will then be cured with procedures developed at the University of Idaho.  In order to 

provide reproducible results, hand pasted plates not having PHGM additives fabricated by UI 



7 
 

personnel will be compared with production plates.  All hand pasted plates having additives will 

then be compared to the hand pasted plates without additives, which are referred to as the 

“Baseline” plates.  Once the individual plates are cured, they will be assembled and formed in a 

test cell as described in Task 5.  

Task 3) Fabrication of Graphene Coated PHGMs 

Enough PHGMs will be coated with graphene in this task to make batches of paste so 

plates and subsequently cells having these plates can be fabricated in Tasks 4 and 5.  This 

coating process was developed at the University of Idaho and has been previously used to coat 

both diatoms and PHGMs.  

Task 4) Graphene Coated PHGM Plate Fabrication 

This task is the same as Task 2 except the PHGMs used to fabricate cells in this task will 

have a coat of graphene.  The graphene coat will provide conductivity to the PHGM and will 

improve the energy performance of electrodes using these PHGMs.  

Task 5) Cell Tests 

After the plates have been cured, they will be assembled into cell stacks.  The cell stacks 

will be placed in special horizontal plate test containers fabricated in Task 1.  These cells will 

then be filled with electrolyte.  The filling process of these cells will be done under a vacuum 

which will be varied from no vacuum to a maximum vacuum of negative 5-7 psi.  Special fittings 

will be used on the test containers to facilitate transferring electrolyte into the cells at these 

different vacuums.  This step is important in order to guarantee that the PHGMs are filled with 

electrolyte when used in a sealed, starved cell configuration.  Porosity tests will be conducted to 

determine the amount of electrolyte stored in these plates.  
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The porosity of the plates after curing and formation will be established.  These tests will 

investigate the amount of electrolyte stored in the plates and the performance of plates with and 

without the additives. The condition of the cured and formed plates will be recorded with 

pictures of the plates.  The condition of the plates after cycling will also be noted and recorded.   

Once a test cell is made, the first step is the formation process in which the active 

material of the plates is electrochemically transformed into lead dioxide (PbO2) in the positive 

electrode and spongy metallic lead (Pb) in the negative electrode. After sulfuric acid is added, 

constant current or constant voltage charge may be used to charge the plates. After the formation 

charge, the test cell will be cycled, and the capacity of the cell tested at both high and low 

discharge rates.    

Test cells typically have excess electrolyte added to ensure that the limiting factor is the plate 

being tested.  During plate testing, cells consisting of only production plates are tested first to 

establish a comparison with hand-pasted plates without additives.  In this manner, a control is 

established to verify that our hand-pasted plates provide results similar to production plates.  

After the initial testing phase is completed where the performance of individual PHGM 

plates are evaluated, multi-plate cells having PHGM plates in both the positive and negative 

electrodes will be fabricated and tested.  The results of these tests will demonstrate the 

performance of cells where both the positive and negative plates having PHGMs are used.  

Task 6) Project Management 

In this task, Professor Dean B. Edwards will be the principal investigator and provide 

overall project management. He will also be responsible for providing the State Board of 

Education (SBOE) with the project‟s quarterly and final reports. 
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Budget: 

I.  Salary Costs 

    A. R&D Engineer & Postdoc Salaries w/Fringe $25,200 

   B. Graduate & Undergraduate Student Research Assistants AY & Smr w/Fringe $16,000 

II. Expenses $4,700 

III. Indirect Costs – None Allowed  - 0  -  

IV. Tuition Graduate Student RA $4,100 

Total Project Cost Year 1 $50,000 

 

There will be no PI salaries on this project.  However, University of Idaho faculty Dean 

B. Edwards and I.F. Cheng will provide minimal expertise over the duration of this project.  A 

Research and Development Engineer will provide 20% effort to this project and a Postdoctoral 

Fellow will provide 15% effort to this project. One half graduate research assistant is to be 

employed 390 hours during the academic year at a rate of $18.00 per hour and one undergraduate 

research assistant is to be employed 250 hours at a rate of $12.00 per hour. A $1,700 allowance 

is projected for cell components including additives and miscellaneous research supplies. An 

allowance of $1,500 is projected for SEM usage to analyze cell plates and cell components 

including additives and $1,500 for materials to construct test containers.  
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Education and Outreach: 

This project will partially support both a graduate and undergraduate student. The plug-in 

hybrid electric vehicle, shown in appendix A, was designed by a group of senior undergraduate 

engineering students. The horizontal plate battery developed for the Office of Naval Research 

presently powers the vehicle. In the future the horizontal plate battery being proposed for this 

work could power the vehicle and future undergraduate design projects will be used to further 

develop this vehicle. This provides educational opportunities for undergraduate students who 

also show their work to visiting high school students to support outreach.  

Institutional and Other Sector Support: 

The College of Engineering and Department of Chemical and Materials Engineering have 

agreed to support this project by allowing the use of the experiment station funds of up to 1 day a 

week to support professor Edwards. The use of the battery laboratory facilities will also be made 

available for this project. Axion Power International Inc. and Exide Technologies, Inc. are both 

interested in licensing this technology upon satisfactory completion of this project.  

  

6.) Project Management

5.) Cell Tests

4.) Graphene PHGM Plate Fab

3.) Fabrication of Graphene PHGMs

2.) PHGM Plate Fabrication

1.) Fabrication of (HPTC)  

Tasks

Schedule (1 Year) Months 
1        2      3       4      5       6      7       8      9      10    11    12
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Appendices: 

Appendix A: Facilities and Equipment: 

The University of Idaho was founded in 1889 and is a comprehensive land-grant 

university with primary responsibility for research and Ph.D. programs in Idaho. The university‟s 

main campus is located in Moscow, Idaho and it maintains branch campuses throughout the 

state. The university is ranked in the highest Carnegie Foundation research classification as a 

Research Extensive University. The College of Engineering through its departments of Electrical 

and Computer Engineering, Mechanical Engineering, Civil Engineering, Chemical and Material 

Engineering, and Computer Science provides academic programs in a broad spectrum of 

engineering disciplines. Faculty and students in the college have access to a broad range of 

computational and experimental facilities.  

The University of Idaho has a number of different laboratories that can be used to 

accomplish the proposed work. We have a 600 square foot Battery Lab that includes two vent 

hoods, an area with equipment for fabricating hand pasted plates, and test equipment for cycling 

cells and 12 volt modules. The horizontal plate test container that will be used in the project is 

shown in figure 6. The Battery Lab is equipped with two Arbin Instruments BT2000 

Rechargeable Battery Testing System stations. The Arbin battery test stations are general-

purpose testing equipment for battery testing, life cycling, and material research.  Each channel 

is a fully functional potentiostat /galvanostat and covers very wide current, voltage and power 

ranges. The MITS Pro software is based on the MITS (multiple integrated testing system) 

concept with an emphasis on user-friendly interface.  

The two stations are referred to as the “Little Arbin” and the “Big Arbin.”  The Little Arbin. in 

Figure 10, is configured for testing individual battery plates and cells and is configured with 16 
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channels each capable of 0-3 volts with up to 10 amps per channel.  The Big Arbin is configured 

for testing complete battery modules and has a single channel capable of 0-18 volts with up 300 

amps. Both of the Arbin test stations have their own dedicated temperature controlled test 

chambers. The Arbin test stations each have a dedicated desktop PC.  A description of the data 

acquisition software, MITS Pro - Multiple Integrated Testing Software Suite can be found on the 

Arbin Instruments website (www.arbin.com).   

The University of Idaho also has Scanning Electron Microscopes (SEMs) and other analytical 

instrumentation for analyzing plates. We have a 1700 square foot chemistry lab with two HP 

5890A Gas Chromatographs, an HP 8453 Photodiode Array Spectrometer, a BAS CV50w 

Voltammograph, and a Gamry Corrosion/Battery Galvanostat/Potentiostat. Other analytical 

instrumentation is available at both the University of Idaho and Washington State University for 

use on this project.  

  Figure 6 Horizontal Plate Test Chamber (HPTC)  

 

http://www.arbin.com/
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Figure 7 Low Power Arbin Test Station 

The plug-in hybrid electric vehicle shown in Figure 8 was designed by a group of senior 

undergraduate engineering students. The 30 horizontal plate W-hr/kg battery developed for the 

Office of Naval Research powers the vehicle. In the future, this vehicle could act as a test bed for 

the High Performance Horizontal Plate Battery being developed in this project. 

 

Figure 8 University of Idaho Plug-in Hybrid Electric Vehicle with Horizontal Plate Batteries 
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Appendix B: Biographical Sketches and Individual Support: 

Dean B. Edwards 
University of Idaho 

Moscow, Idaho 83844-0902 
 

RANK OR TITLE:  Professor of Chemical Engineering 

DEPARTMENT:  Chemical and Material Engineering 

OFFICE PHONE:  (208) 885-7229 

EMAIL: dedwards@uidaho.edu 

 

EDUCATION: 
 

 Ph.D., Mechanical Engineering, 1977, California Institute of Technology  

  Dissertation:  “Time Domain Analysis of Switching Regulators”  

 M.S., Mechanical Engineering, 1973, California Institute of Technology  

 B.S., Mechanical Engineering, 1972, Illinois Institute of Technology 

 

EXPERIENCE: 
 

 1996-present, Professor, University of Idaho 

 1986-96, Associate Professor, University of Idaho 

 1981-86, Technical Group Leader, Jet Propulsion Laboratory  

 1980-86, Member, Technical Staff, Jet Propulsion Laboratory  

 1977-80, Senior Engineer, Jet Propulsion Laboratory 

  

PUBLICATIONS (last 4 years): 
 

Patandar, S.N., McAllister, S. D., Cheng, I. F., Edwards, D.B., “Conductive Ceramic Coating on 

Poly Acrylonitrile-Vinyl Chloride (Modacrylic) Discontinuous Fibers via Electroless 

Deposition,” Journal of Power Sources, 195 (2010) 362-366. 

 

Zhang, S., Bean, T., Edwards, D.B., “Examination of different lattice structures in porous 

electrodes using a three-dimensional conductivity model,” Journal of Power Sources, 195 

(2009) 883-889. 

 

McAllister, S. D., Patandar, S.N., Cheng, I. F., Edwards, D.B., “Lead Dioxide Coated Hollow Glass 

Microspheres As Conductive Additive for Lead Acid Battery,” Scripta Materialia, 61 (2009), 

375 – 378. 

 

Ponraj, R., McAllister, S. D., Cheng, I. F., Edwards, D. B., “Investigation on electronically 

conductive additives to improve positive active material utilization in lead-acid batteries,” 

Journal of Power Sources, 15 (2009) 1199-1203. 

 

Newell, J.D., Patandar, S.N., Edwards, D.B., “Porous microspheres as additives in lead-acid 

batteries,” Journal of Power Sources, 188 (2009) 292-295. 

 

Edwards, D.B., and Zhang, S., “Three-Dimensional Conductivity Model for Porous Electrodes in 

Lead Acid Batteries,” Journal of Power Sources, 172 (2007) 957-96. 
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McAllister, S., Ponraj, R., Cheng, I. F., Edwards, D. B., “Increase of positive active material 

utilization in lead-acid batteries using diatomaceous earth additives,” Journal of Power 

Sources, 173 (2007) 882-886. 

 

Redmond, J., Zhang, S., Edwards, D. B.,”Alternative Design for a Lead Acid Battery with Low 

Internal Resistance and High Power Density,” Proceedings of the 10
th
 European Lead Battery 

Conference, Athens, Greece, September 26-29, 2006. 

 

Warner, J., Edwards, D. B., Kettelson, C., Manoranjan, V. S.,”Lead Acid Battery Grid Computer 

Aided Optimization,” Proceedings of the 10
th
 European Lead Battery Conference, Athens, 

Greece, September 26-29, 2006. 

 

Current/Pending Support:   Dean B. Edwards 

NAME 

(List/PD #1 

first) 

SUPPORTING AGENCY AND 

AGENCY ACTIVE 

AWARD/PENDING 

PROPOSAL NUMBER 

TOTAL $ 

AMOUNT 

EFFECTIVE AND 

EXPIRATION 

DATES 

% OF TIME COMMITTED TITLE OF PROJECT 

 

 

 

Dean B. 

Edwards, et.al. 

 

 

 

Dean B. 

Edwards, et.al. 

 

Dean B. 

Edwards, et.al. 

 

Active: 

 

Office of Naval Research 

N00014-10-1-0883 

 

 

 

Exide Technologies, Inc. 

CR-09-002 

 

Spark Technologies, LLC 

 

 

 

$1.388M 

 

 

 

 

$450k 

 

 

 $35k 

 

 

 

6/1/10-5/31/12 

 

 

 

 

7/1/09-6/30/11 

 

 

8/15/09-6/30/11 

 

 

 

37.5% AY and 1 month 

summer ‘10 

 

 

 

4 wks in summer ’09 and 

1wk in summer ‘10 

 

1 wk in summer of ‘09 

 

 

Magnetic Signature 

Assessment System using 

Multiple Autonomous 

Underwater Vehicles (AUVs), 

Phase III 

 

 

Developing Paste Additives for 

Advanced Lead-Acid Batteries 

 

Developing Models for 

Evaluating Li-ion Additives 
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I. Francis Cheng 

Tel. 208-885-6387 

Cell: 208-301-3674 

ifcheng@uidaho.edu  

Department of Chemistry 

University of Idaho 

Moscow, Idaho 83844-2343 

http://www.chem.uidaho.edu/faculty/ifcheng/default.htm  

 

EDUCATION 

Texas A&M University, College Station, TX Postdoctoral Fellow (1987-89)  

Pennsylvania State University Analytical Chemistry Ph.D, 1988  

University of Delaware Chemistry B.S., 1982 

 

PROFESSIONAL APPOINTMENTS 

University of Idaho Assistant, Associate and Full Professor of Chemistry (1997 - ) 

University of Arizona Scientist (1994-97)  

Pima County Community College  Tucson, AZ Adjunct Professor (1995-96) 

Seton Hall University South Orange, NJ Assistant Professor of Chemistry (1989-93) 

 

FIVE RELEVANT PUBLICATIONS (57 total since 1988) 

 

“Increase of Positive Active Material Utilization in Lead-Acid Batteries Using Diatomaceous 

Earth Additives” Simon D. McAllister
a
, Rubha Ponraj

a
, I. Francis Cheng

a
*, and Dean B. 

Edwards Journal of Power Sources, 2007, 173, 882-886   

“Investigation on electrically conductive additives to improve positive active material utilization 

in lead-acid batteries” Rubha Ponraj, Simon D. McAllister, I. Francis Cheng*, Dean B. Edwards, 

Journal of Power Sources, 2009, 189, 1199-1203 

http://dx.doi.org/10.1016/j.jpowsour.2008.12.077 

“Selective and Rapid Detection of Triacetone Triperoxide by Double-Step Chronoamperometry” 

I. Francis Cheng and Yuqun Xie, Microchemical Journal, 2010, 94, 166-170. 

http://dx.doi.org/10.1016/j.microc.2009.10.016 
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 “Conductive Ceramic Coating on Poly Acrylonitrile -Vinyl Chloride (Modacrylic) 

Discontinuous Fibers via Electroless Deposition” Sunil N Patankar, Simon D. McAllister, I. 

Francis Cheng, Dean B. Edwards, Journal of Power Sources, 2010 195, 362-366. 

doi:10.1016/j.jpowsour.2009.07.010    

“Synthesis of graphene paper from pyrolyzed asphalt” I. Francis Cheng, R. Allen Gonzales, 

Yuqun Xie, Przemysław  R. Brejna, Jency Pricilla Sundararajan, B. A. Fouetio Kengne, D. Eric 

Aston, David N. McIlroy, Jeremy D. Foutch and Peter R. Griffiths Carbon, 2011, 49, 2852-2861 

doi:10.1016/j.carbon.2011.03.020 

 

HONORS AND AWARDS 

 Phi Kappa Phi (2001), Sigma Xi (1990), Phi Lambda Upsilon (1983) 

 

CURRENT SUPPORT 

 Akzo-Nobel Electroless Copper Deposition $14,894 

 

PENDING SUPPORT 

 Graphene Electrodes for Oxidations, Ultracapacitors, Batteries to AFOSR July 1, 2011 

expected budget: $500,000 over three years 

 

PATENT DISCLOSURES 

 A Method for the Complete Combustion of Organics At Standard Temperature and 

Pressure and Aqueous Conditions, October, 2000 

 A Method for Depositing Highly Active Pt Fuel Cell Catalysts on Carbon Nanotubes, 

October 2008 

 A Method for the Rapid and Selective Detection of Triacetoneperoxide November 2008 

 Bulk Synthesis of Graphene I July 2009. 

 Bulk Synthesis of Multilayered Graphene II, October 2009 

 Bulk Synthesis of Multilayered Graphene III,  October 2009 
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CURRICULUM  VITAE 

University of Idaho 

Moscow, Idaho 83844-1021 

 

NAME: Edwards, Dean B.  DATE: March 29, 2011 

 

RANK OR TITLE: Professor of Chemical Engineering 

 

DEPARTMENT: Chemical & Materials Engineering 

 

OFFICE LOCATION: BEL 319 OFFICE PHONE: (208) 885-

7229 

      EMAIL: dedwards@uidaho.edu 

 

DATE OF FIRST EMPLOYMENT AT UI: August 1986 

 

DATE OF TENURE: July 1, 1993 

 

DATE OF PRESENT RANK OR TITLE: August 1996 

 

EDUCATION BEYOND HIGH SCHOOL: 

 

 Ph.D., Mechanical Engineering, 1977, California Institute of Technology  

  Dissertation: “Time Domain Analysis of Switching Regulators”  

 M.S., Mechanical Engineering, 1973, California Institute of Technology  

 B.S., Mechanical Engineering, 1972, Illinois Institute of Technology 

 

EXPERIENCE: 

 

In Educational Institutions Since Receipt of Bachelor's Degree: 

 

 Teaching and Research: 

 

  Director of the Center for Intelligent Systems Research (CISR), 2000-present 

  Professor of Mechanical Engineering, University of Idaho, 1996-2008 

  Professor of Chemical & Materials Engineering, University of Idaho, 2008-present 

  Full Member of the Graduate Faculty 

  Teaching Assistant, California Institute of Technology 
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  Courses Taught: 

    ME 220, Dynamics, 3 cr. 

    ME 313, Dynamic Modeling of Engineering Systems, 3 cr. (developed course) 

    ME 324, Dynamic Analysis in Machine Design, 3 cr. 

    ME 340, Strength of Materials, 3 cr. 

    ME 380, Modeling of Engineering Systems, 3 cr. 

   *ME 410, Production Engineering, 3 cr. 

    ME 426, Mechanical Design, 5 cr. 

    ME 476/576, Automation, Robotics, and Computer Integrated Manufacturing, 3 

cr. (developed course) 

   *ME 481, Control Systems, 3 cr. (developed course) 

    ME 491, Seminar, 0 cr. 

    ME 492, Seminar, 0 cr. 

    ME 499, DS: Hybrid Electric Vehicle, 3 cr. 

    ME 501, Seminar, 1 cr. 

   *ME 548, Elasticity, 3 cr. 

   *ME 581, Fuzzy Logic Control Systems, 3 cr. (developed course) 

   *ME 582, Advanced Topics in Control Theory, 3 cr. (developed course)  

    *Video Courses 

 

 Teaching and Research (cont.): 

 

   Teaching Improvement: 

   Panelist on “Personal Reflections on Writing in the Classroom,” Fall Teaching Forum, 

October 17-18, 1994. 

   Completed Faculty Development Workshop: “Using Writing to Improve Teaching and 

Learning,” May 23-26, 1994. 

   Completed seminar entitled “Teaching Problem Solving and Decision Making,” 1992. 

   Team-taught with Rick Gill to enhance teaching, Fall 1991.  

   Attended a forum on “Teaching Freshmen,” 1991. 

   Completed a College of Engineering Teaching Seminar, 1990.  

   Completed course entitled “College Teaching,” Ed/ 516, during the summer of 1989. 

 

  Previously Major Professor For: 

Andy Rajala, “Enhancing Cooperative Behavior of Autonomous Underwater Vehicles 

with Language,” Master of Science Thesis, University of Idaho, Spring 2006. 

Doug Welling, “Fuzzy Logic Control for Autonomous Underwater Crawler Using 

Rotating Head Sonar,” Master of Science Thesis, University of Idaho, December 

2005. 
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Tom Bean, “Utilization of Surface Craft in Controller Design for Autonomous 

Underwater Vehicles,” Master of Science Thesis, University of Idaho, December 

2005. 

Song Zhang, “Investigating Paste Additives to Improve the Specific Energy 

Performance of Lead-Acid Batteries,” Doctor of Philosophy, University of Idaho, 

Summer 2005. 

Charles E. Kinney, “A Fuzzy Logic Vision and Control System Trained with Human 

Knowledge for an Autonomous Vehicle,” Master of Science Thesis, University 

of Idaho, May 2003. 

Jonathan P. Stolte, “Acoustic Sensor Configurations for a Fuzzy Controlled 

Autonomous Vehicle,” Master of Science Thesis, University of Idaho, April 

2003. 

James Richards, “Modeling a High Performance Auxiliary Power Unit for a Series 

Hybrid Electric Vehicle,” Master of Science, University of Idaho, August 2001. 

Ian Anderson, “A Fuzzy Logic Controller that Uses Quality Factors to Blend Behaviors 

for an Autonomous Forest Vehicle,” Master of Science, University of Idaho, 

December 2000. 

Alan Carlson, “Development of a Robust Hierarchical Fuzzy Logic Control System for 

an Autonomous Vehicle,” Master of Science, University of Idaho, December 

2000. 

John R. Canning, “Development of a Fuzzy Logic Guidance System for Mobile 

Robots,” Doctor of Philosophy, University of Idaho, May 1999. 

   William Beasley, “Design and Economic Feasibility of a Small Radio Controlled Log 

Skidder,” Master of Science, University of Idaho, January 1998. 

   Jeff Luke, “Development of a Uniform Methodology for Designing Fuzzy Logic 
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Human Knowledge for Autonomous Vehicle Navigation,” 10
th
 International Fuzzy Systems 

Association (IFSA) World Congress, Paper ID-002787 TF2, Istanbul, Turkey, June 29-July 2, 

2003. 

 

Kinney, C. and Edwards, D.B., “A Fuzzy Logic Trail Finding Algorithm Trained with Human 

Knowledge,” ASME, 22
nd

 International Computers and Information in Engineering 

Conference (CIE), Montreal, Quebec, Canada, September 29-October 2, 2002. 

 

Edwards, D.B., and Zhang, S., “A Novel, Forty-two Volt, Horizontal Plate Battery Design,” 17
th
 

Annual Battery Conference on Applications and Advances, Long Beach, California, January 

2002. 

 

Song, Y., Edwards, D.B., and Manoranjan, V.S., “Fuzzy Cell Mapping Applied to Autonomous 

Systems,” ASME, 21
st
 International Computers and Information in Engineering Conference 

(CIE), Pittsburgh, Pennsylvania, September 9-12, 2001. 

 

Howard, A., Tunstel, E., Edwards, D.B., and Carlson, A., “Enhancing Fuzzy Robot Navigation 

Systems by Mimicking Human Visual Perception of Natural Terrain Traversability,” Joint 9
th
 

IFSA World Congress and 20
th
 NAFIPS International Conference, Vancouver, B.C., Canada, 

July 25-28,2001. 

 

Edwards, D.B., Bitterwolf, T.E., and Kincheloe, K., “Modeling Oxygen Evolution and Associated 

Failure Mechanisms in Lead Acid Batteries,” 16
th
 Annual Battery Conference on Applications 

and Advances, Long Beach, California, January 2001. 
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Edwards, D.B., and Kinney, C.E., “Advanced Lead Acid Battery Designs for Hybrid Electric 

Vehicles,” 16
th
 Annual Battery Conference on Applications and Advances, Long Beach, 

California, January 2001. 

 

Carlson, A., Edwards, D.B., and Anderson, M.J., “Fuzzy Quality Measures for Use in a 

Hierarchical Fuzzy Controller,” ASME, 20
th
 International Computers and Information in 

Engineering Conference, Baltimore, Maryland, September 10-13, 2000. 

 

Edwards, D.B. and Dayton, T.C., “Evaluation of Two Paste Additives on Cell Performance,” IEEE 

(OOTH 8490), 15
th
 Annual Battery Conference on Applications and Advances, Long Beach, 

California, January 2000. 

 

Luke, J.H., Edwards, D.B., Anderson, M.J., and Canning, J.R., “Using Fuzzy Logic to Design a 

Trail Recognition Algorithm for an Outdoor Autonomous Guided Vehicle,” ASME, 19
th
 

International Computers and Information in Engineering, Las Vegas, Nevada, September, 

1999. 

 

Edwards, D.B., and Schmitz, C., “Theoretical Calculations for Using Positive Electrode 

Compression to Increase Lead-Acid Battery Life,” International Conference on Lead Acid 

Batteries (LABAT „99), June 7-10, Sofia, Bulgaria, 1999. 

 

Edwards, D.B., and Dayton, T.C., “Improving the Performance of a High Power, Lead Acid Battery 

with Paste Additives,” International Conference on Lead Acid Batteries (LABAT „99), June 

7-10, Sofia, Bulgaria, 1999. 

 

Canning, J.R., Edwards, D.B., and Anderson, M.J., “Development of an Autonomous Log 

Skidder,” American Nuclear Society, 8
th
 International Topical Meeting on Robotics and 

Remote Sensing, Pittsburgh, Pennsylvania, April 1999. 

 

Anderson, M.J., Canning, J.R., Edwards, D.B., and Luke, J.H., “Ultrasonic Echoes Obtained in the 

Outdoor Environment,” 16
th
 International Congress on Acoustics and 135

th
 Meeting of the 

Acoustical Society of America, Seattle, Washington, June 20-26, 1998. 

 

Edwards, D.B., and Canning, J.R., “An Algorithm for Designing Conventional and Fuzzy Logic 

Control Systems,” ASME, 17
th
 International Computers and Information in Engineering, 

Sacramento, California, September 1997. 

 

Edwards, D.B., Cantrell, R.L., and Dayton, T.C., “Predicting the Performance of Batteries Having 

Paste Additives,” The Twelfth Annual Battery Conference, IEEE 97TH8226, Long Beach, 

California, January 1997. 

 

Edwards, D.B., Choi, H.T., and Canning, J.R., “Fuzzy Logic and Cell to Cell Mapping,” ASME, 

16
th
 International Computers and Information in Engineering Conference, Irvine, California, 

August 1996. 
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Canning, J.R., and Edwards, D.B., “A Method for Embedding Human Expert Knowledge into a 

Fuzzy Logic Controller,” ASME, 15
th
 International Computers and Information in 

Engineering Conference, Boston, Massachusetts, September 1995. 

 

Edwards, D.B., et al., “Computer Simulations for Design and Optimization of a Fuzzy Control 

System,” ASME, 14
th
 International Computers and Information in Engineering Conference, 

Minneapolis, Minnesota, September 1994. 

 

Edwards, D.B., and Canning, J.R., “Fuzzy Control System for an Autonomous Vehicle,” Ninth 

International Conference on Mathematical and Computer Modelling, Berkeley, California, 

July 26-29, 1993. 

 

Edwards, D.B., “Improving the Performance of Lead-Acid Batteries,” Society of Automotive 

Engineering (SAE) TOPTEC, Invited Speaker, Dearborn, Michigan, June 3-4, 1993. 

 

 Edwards, D.B., “Improved Active Materials Utilization in Lead Acid Batteries,” Fifth International 

Lead Acid Battery Seminar, International Lead/Zinc Research Organization (ILZRO), Invited 

Speaker, Vienna, Virginia, April 17-19, 1991. 

 

 Edwards, D.B., “A High Performance, Sealed, Lead-Acid Battery for Electric Vehicle 

Applications,” The Electrochemical Society Extended Abstracts, Vol. 85-2, October 13-18, 

1985. 

  

Edwards, D.B., “Global Analysis of a Buck Regulator,” IEEE Power Electronics Specialist 

Conference, June 1978. 

 

Other Presentations and Conference Proceedings: 

 

Newell, J.D., Patandar, S.N., Edwards, D.B., “Using Porous Microspheres as Additives in Lead-

acid Batteries,” American Ceramic Society (ACS) Conference on Materials Innovations in an 

Emerging Hydrogen Economy, Cocoa Beach, FL, February 24-27, 2008. 

   

 Invited Speaker, “Decentralized Navigation and Control for Large Groups of Autonomous 

Underwater Vehicles,” UI Electrical and Computer Engineering (ECE) Colloquium, 

December 3, 2005. 

 

Edwards, D.B., “Communication and Control for Multiple AUV‟s,” invited presentation at ONR 

Mine Counter-Measure (MCM) Technology Review, Panama City, Florida, January 31-

February 4, 2005. 

 

 Edwards, D.B., and Feeley, J.J., “Communication and Control for a Platoon of AUV‟s,” ONR Mine 

Counter-Measure (MCM) Technology Review, Panama City, Florida, February 17-20, 2004. 
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Edwards, D.B., “What‟s Behind Fuzzy Logic,” Eighteenth Annual Inland Empire Forest 

Engineering Conference,” Moscow, Idaho, March 6-7, 2001. 

 

 Invited to Vice President Gore's Workshop: “Partnership for a New Generation of Vehicles,” 

Washington, D.C., January 13, 1994. 

 

 Invited Speaker, “Manufacturing a Quality Hybrid Electric Vehicle,” Idaho Quality Seminar, Idaho 

Transportation Department, November 1-2, 1994. 

  

 Invited Speaker, “Fuzzy Logic Control Systems for Autonomous Vehicles,” University of Nevada, 

Las Vegas (UNLV), Las Vegas, Nevada, March 31, 1994. 

 

 Invited Speaker, “Batteries, Electric Vehicles, and Hybrid Electric Vehicles,” American Institute of 

Chemical Engineers at Battelle, Richland, Washington, March 1, 1994. 

 

 Edwards, D.B., “An Electric Vehicle Design Based on a High-Power, Sealed, Lead Acid Battery,” 

Proceedings of the Society of Automotive Engineers (SAE) Passenger Car Meeting, 

Dearborn, Michigan, October 31-November 3, 1988. 

 

 Edwards, D.B., “Evaluation of a Sealed, Lead-Acid Battery for Electric Vans,” Proceedings of the 

23rd Intersociety Energy Conversion Engineering Conference (IECEC), Denver, Colorado, 

July 31-August 5, 1988. 

 

 Edwards, D.B., “AC Power System,” Proceedings of the Electric & Hybrid Vehicle Symposium, 

Gainesville, Florida, December 1983. 

 

 Edwards, D.B., “A New Gate Turn-Off Thyristor/Silicon Controlled Rectifier Inverter Topology 

Optimizes System Cost and Performance,” Power Conversion Conference 10, March 1983. 

 

 Edwards, D.B., “A New Polyphase SCR Inverter Using FET Commutation,” Power Conversion 

Conference 8, April 1981. 

 

 Edwards, D.B., “An Integrated Battery Charger and State-of-Charge Indicator,” Electric Vehicle 

Council Exposition '83, Detroit, Michigan, October 1983. 

 

 Edwards, D.B., “On Board Battery Charger/State-of-Charge Indicator,” Proceedings of the Electric 

& Hybrid Vehicle Symposium, California Institute of Technology, December 1980. 

 

Other Publications (Not Technical): 

 

Merrill, K., O‟Rourke, M., and Edwards, D. (2007). Applying intentionality to AUV 

communication. Sea Technology, 48, 25-30. 
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Amy Klamper, "Higher IQ: Robotic Subs Demonstrate the 

Potential for tactical Collaboration," Sea Power, August, 2007. 

 

Robotic Subs Demonstrate Potential for Tactical Collaboration, by Amy Klamper, Seapower 

Magazine, August 2007  

 

Mini Subs Show Major Promise, by Amy Klamper, Spokesman-Review, April 24, 2007 

 

Article in Spokesman Review, “Underwater Robots Interact,” by Shaw Vestal, November 24, 2005.  

Copyrighted and released by the Associated Press, edited versions printed in: Daily Herald 

(Snohomish, WA); Deseret Morning News (Salt Lake City, UT); Idaho Examiner; Lewiston 

Morning Tribune; The Olympian (Olympia, WA); The Oregonian (Portland, OR); Seattle 

Post-Intelligencer; Times-News (Twin Falls, ID); Tri-City Herald (Kennewick, WA); various 

news websites.  Also mentioned on KBCI-TV (Boise, ID), KLEW-TV (Lewiston, ID), and 

KGW-TV (Portland, OR) 

 

Article in UI News, “Building a Better Spy: UI Researchers Teach Autonomous Underwater 

Vehicles to Communicate and Cooperate,” by Donna Emert, November 3, 2005. 

 

 Article in Timber West, “On the Trail of the Wood Dog,” September 2000. 

 

 Articles and Television News Reports on UI-WSU Hybrid Electric Vehicle, 1991-94. 

  

Article on UI-WSU Hybrid Electric Vehicle in Idaho Currents, publication for Idaho Department 

of Water Resources. 

 

 Articles and Television News Reports on UI-WSU Hybrid Electric Vehicle, 1993. 

 

 Article on Radio Controlled Log Skidder in the Daily News, 1992. 

 

 Article on Lead Acid Battery Research in the College of Engineering Magazine, 1992. 

 

 Article on Robotics in Idahonian, 1988. 

 

PATENTS: 

 

 “Electrode with Conductive Fillers,” Patent No. 5,667,917, issued to the Idaho Research 

Foundation, September 16, l997. 

 

 “Positive Paste with Lead-Coated Glass Fibers,” issued to California Institute of Technology, 1989. 
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 “Woven-Grid, Sealed, Quasi-Bipolar Lead-Acid Battery Construction and Fabricating Method,” 

issued to California Institute of Technology, 1989. 

 

 “Composite Battery Separator,” issued to California Institute of Technology, 1987. 

 

 “Improved Lead-Acid Battery,” issued to California Institute of Technology, 1986. 

 

 “GTO Commutated SCR Inverter,” issued to California Institute of Technology, 1986. 

 

 “FET Commutated Current-Fed Inverter,” issued to California Institute of Technology, 1983. 

 

 “Voltage Reapplication Rate Control for Commutation of Thyristors,” issued to California Institute of Technology, 1982. 

 

 “Quasi-Bipolar Battery Construction and Method of Fabrication,” issued to California Institute of 

Technology, 1982. 

 

 “Bipolar Battery Construction,” issued to California Institute of Technology, 1981. 

 

GRANTS AND CONTRACTS (Funded): 

 

Principal Investigator: 

 

 “Magnetic Signature Assessment System Using Multiple Autonomous Underwater Vehicles 

(AUVs), Phase III," Office of Naval Research (ONR) $2,000k (2010-12) 

 

 “Electromagnetic Signature Assessment System Using Multiple Autonomous Underwater Vehicles 

(AUVs), Phase II," Office of Naval Research (ONR) $1,600k, (2009-10)  

 

 "Power System Analysis for Unmanned Undersea Vehicle Using a Continuous Active Sonar," 

Alion Science and Technology $360k, (2009-10)   

 

 "Developing Paste Additives for Advanced Lead-Acid Batteries," Exide Technologies, Inc. $480k, 

(2009-10) 

 

 "Developing Models for Evaluating Li-ion Battery Additives," Sparks Technologies, LLC $35k, 

(2009-10) 

 

 “Developing a Vision System for an Autonomous Forest Robot,” Idaho State Board of Education 

(SBOE) $75k, (2009-2010) 
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”Magnetic Signature Assessment System Using Multiple Autonomous Underwater Vehicles 

(AUVs,” Office of Naval Research (ONR), $2.0M, (2008-09). 

 

 

“Cooperative Autonomous Underwater Vehicles Used to Search Large Ocean Areas for Mines,” 

Office of Naval Research (ONR) 07-028 Undersea Cooperative Cueing and Intervention. 

$500K, (2008-09). 

 

“Developing Fleets of Autonomous Underwater Vehicles,” Office of Naval Research, $1.8M, 

(2005-06). 

 

“Communication and Control for Fleets of Autonomous Underwater Vehicles,” Office of Naval 

Research (ONR), $1.2 Million, (2004-05). 

 

 “Fabrication of a Fleet of Mini-AUV‟s,” Office of Naval Research, $65K, (2004-05).  

 

 “Intelligent Control Algorithms for Multi-Sensor Systems,” INL, $5K (2004-05). 

 

 “Advanced Lead Acid Battery Development for Military Vehicles (year 3),” Office of Naval 

Research, $1,000,000 (2006-07). 

 

 “Advanced Lead Acid Battery Development for Military Vehicles (year 2),” Office of Naval 

Research, $1,000,000 (2005-06). 

  

 “Advanced Lead Acid Battery Development for Military Vehicles (year 1),” Office of Naval 

Research, $1,000,000 (2004-05).   

 

 “Decentralized Control of Multiple Autonomous Crawlers and Swimmers,” Office of Naval 

Research, $375K (2003-04). 

 

 “Development of a Small Autonomous Log Skidder,” USDA, $150,000 (2001-03). 

 

 “Developing Human Embedded Vision Systems with Fuzzy Logic,” NASA ISGC, $10,000 (2001-

02). 

 

 “Advanced Lead Acid Battery Development,” National Institute for Advanced Transportation 

Technology (NIATT), $21,705 (1998-99), $31,191 (1999-2000). 

 

 “Investigating Additives in the Positive Paste of Pb-Acid Batteries,” Advanced Lead Acid Battery 

Consortium (ALABC), Trojan Battery Company, $29,987 (1997). 
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 “Sensor Development for an Autonomous Vehicle,” Idaho Space Grant Research Initiation Award, 

$5,000 (1996). 

 

 “Development of a Small, Radio Controlled Log Skidder,” University of Idaho Seed Grant, $6,000 

(1996). 

 

“Computer Modeling of Battery Additives,” Arias Research Associates, Inc., $25,000 (1995, 

continuation of 1994 work). 

 

 “Developing a High Power, Long Lived, Sealed, Lead Acid Battery for Hybrid Electric Vehicles,” 

General Motors Research Laboratories, $62,300 (1994-95). 

      

 “Computer Modeling of Battery Additives,” Arias Research Associates, Inc., $24,617 (1994). 

 

 “High Performance Composite Electrodes for Lead Acid Batteries,” GNB Inc., $50,000 (1992-93). 

 

 “Improving Active Material Utilization in Deep Cycled, Lead Acid Batteries,” International 

Lead/Zinc Research Organization (ILZRO), $51,000 (1991-94). 

 

 “Robotic Skidder Development Grant,” Potlatch Inc., $2,500 (1991); Bennett Lumber Co., $2,500 

(1991). 

 

 “Composite Electrode Development for Electric Vehicle Batteries,” General Motors Research 

Laboratories, $10,000 (1989). 

 

 “Composite Electrodes for Lead-Acid Batteries,” University of Idaho Seed Grant, $3,436 (1989). 

 

 “Composite Electrode Research,” University of Idaho Seed Grant, $2,957 (1988). 

 

 “Cell Testing Equipment,” Electric Power Research Institute (EPRI), $35,000 (1987). 

 

 “Battery Laboratory Initiation Grant,” Concorde Battery Corporation, $1,500 (1987). 

 

 “Power Supplies for Cell Testing,” Department of Energy Grant Program, $2,000 (1986). 

 

Co-Investigator: 

 

 “Decentralized Control of Multiple Autonomous Underwater Vehicles,” ONR, $1,000,000 (2003-04).  

 

 “Field Evaluation of a Radio Controlled Log Skidder with Winch,” United States Forest Service, 

$33,714 (2001-02). 
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 “Autonomous Reasoning for Safe Landing,” Jet Propulsion Laboratory, $145,000 ($20,000 for UI), 

2001. 

  

 “High Performance Auxiliary Power Unit (APU),” NIATT, $29,940 (1998-99), $44,408 (1999-

2000), $47,355 (2000-01). 

 

 “Research Cluster for Intelligent Control of Nonlinear Dynamic Systems,” NASA EPSCOR, 

$25,000, (1999-2000). 

 

 “Dynamics and Controls Laboratory,” Hewlett-Packard University Equipment Grant Programs, 

$514,000 (accepted 1993). 

 

“Hybrid Electric Vehicle Competition,” Industrial Sponsors, $111,500 (1992-94). 

 

 “Biodiesel Powered Engine for Use in a Hybrid Electric Vehicle,” NCATT Seed Grant Program, 

$5,000 (accepted 1992). 

 

 “Ultrasound Vision and Fuzzy Logic Control System for an Autonomous Vehicle,” Idaho Space 

Seed Grant, $5,000 (1992). 

 

 “Hybrid Electric Vehicle Challenge Proposal,” Ford Motor Co., $10,000 (1992). 

 

 “A Shock and Vibration Model for Disc Drives,” Hewlett Packard Corporation, $1,437 (1989). 

 

I am currently investigating the use of composite materials in electrodes for lead-acid batteries. 

Composite materials hold the promise of improving the energy performance of electrodes 

without the usual attendant loss in life. The results of this work could have great value for 

electric vehicle batteries and consequently has been supported by a number of industrial 

sponsors. I am also collaborating with other researchers to develop powertrains for hybrid 

electric vehicles through the Center for Intelligent Systems Research (CISR).  

 

My other research focus has been on fuzzy logic control systems and language-centered intelligence 

(LCI). I have developed, with a group of other faculty members, a novel algorithm for 

optimizing “fuzzy” logic control systems and implementing a language based artificial 

intelligence system (i.e. LCI).  LCI uses the language and the logic associated with that 

language to perform hypothetical reasoning.  This collaboration has been very successful and 

we are now applying it to autonomous vehicles including multiple autonomous underwater 

vehicles that communicate and cooperate with each other.  

 

HONORS AND AWARDS: 

 

University of Idaho 2006 Research Excellence Award 
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College of Engineering Faculty of the Year Award, 2004-05 

Best Paper Award for Theoretical Contributions in the 21
st
 Computers and Information in 

Engineering Conference, Pittsburgh, Pennsylvania, September 9-12, 2001. The paper was 

entitled “Fuzzy Cell Mapping Applied to Autonomous Systems.” 

Best Paper Award in the “Simulation and Fuzzy Logic Program,” at the 15
th
 Annual Computers in 

Engineering Conference, Boston, Massachusetts, September 17-21, 1995. The paper was 

entitled “A Method for Embedding Human Expert Knowledge into a Fuzzy Logic 

Controller.” 

California Institute Fellowship, 1975-76 

A.R.C.S. Fellowship, 1974-76 

Western Electric Scholarship, 1968-72 

 

 

 

Postdoctoral Associate Qualifications: 

 

Dr. John R. Canning has worked at the University of Idaho as a Postdoctoral Fellow for seven years on 

various projects.  His primary focus has been on autonomous underwater vehicle research but several 

projects have involved research and testing on both lithium ion and lead acid batteries.  These projects 

include modeling and computer simulations of battery components, fabrication and testing of components 

and complete battery models.  In addition, several of the projects required the design and construction of 

complete battery packs including electrical, thermal and safety systems on hybrid electric vehicles, 

autonomous underwater vehicles and battery test chambers. Dr. Canning has visited Axion Power‟s 

production facilities to assist in the casting of high-tin content lead acid battery grids.  Other related work 

includes rebuilding a Hybrid Electric HMMWV to test a lead acid battery designed at the University of 

Idaho.  

Dr. Canning is extensively involved in the lab work required for this project.  This includes mixing the 

battery paste, pasting the grids, curing, test cell assembly, and operation of the Arbin test stations for both 

the individual test cells and full battery modules.  He is currently assisting the students in constructing the 

current PHEV that will be used to demonstrate the advanced high power lead acid battery. 
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