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Mr. Latta.  Good morning.  And I would like to call the 39 

Subcommittee on Digital Commerce and Consumer Protection to 40 

order.  And the Chair now recognizes himself for five minutes for 41 

an opening statement. 42 

And good morning again.  And today we continue the Disrupter 43 

Series with our focus on the Internet of Things.  Most of us just 44 

came from the Rayburn forum where our panelists and 17 other 45 

companies and universities showcased the important work they are 46 

doing in this sector.  Members and staff saw firsthand the 47 

innovative ways companies and universities are using the Internet 48 

of Things to better meet consumer demands. 49 

I want to thank all of you who participated in this event.  50 

And I also want to thank our hard-working staffs who put this all 51 

together, because without their hard work it would not have 52 

occurred. 53 

The Internet of Things, or IoT, loosely refers to a network 54 

of connected devices, services, and objects that collect and 55 

exchange information.  And new devices are being connected all 56 

the time.  Today, for example, C-SPAN is tapping into the Internet 57 

of Things by testing a new and innovative 360 degree HD camera 58 

right here in our committee hearing room.  While this footage will 59 

not be publicly available, this is just one more illustration of 60 

how connectivity in this day and age is used to collect, share, 61 
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and exchange data in real time. 62 

These connected devices offer businesses and consumers 63 

significant benefits.  For businesses, IoT is improving 64 

efficiency and increasing productivity for all, while helping to 65 

drive down overhead costs.  For consumers, IoT provides quick, 66 

responsive services, enhanced experiences, and convenience. 67 

We are seeing IoT revolutionize a variety of industries and 68 

optimize everything from manufacturing and home appliances to 69 

automobiles and healthcare. 70 

Specifically, in the healthcare industry IoT is being used 71 

to both enhance preventive measures as well as streamline 72 

treatment for other health issues.  Joining us on the panel today 73 

from my home state of Ohio is Dr. Marras.  And Dr. Marras is 74 

Executive Director and Scientific Director of the Spine Research 75 

Institute at The Ohio State University, and plays an important 76 

role in the IoT and healthcare space. 77 

His team is using IoT in a variety of ways to help diagnose 78 

spine disorders, improve effective back treatments, and identify 79 

occupational tasks that cause back injury so that businesses 80 

adjust those tasks to reduce the on-the-job injuries. 81 

I look forward to hearing more about the work that our 82 

panelists are doing in the IoT space and how IoT has improved the 83 

important work you are all doing.  I also look forward to 84 
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exploring how we, as policymakers, can continue to promote IoT 85 

and address any regulatory obstacles or barriers you foresee that 86 

may stifle innovation or otherwise hinder the industry. 87 

And, again, I want to thank you all for joining us today. 88 

And is there anyone on our side wishing to claim my additional 89 

time?  I recognize the gentleman, the vice chairman of the 90 

subcommittee, for the remaining time. 91 

Mr. Harper.  Thank you, Mr. Chairman, for calling this 92 

hearing today on the Internet of Things, or IoT.  And I would like 93 

to extend a warm welcome to Dr. Gary Butler from my hometown of 94 

Pearl, Mississippi, on the panel this morning.  Dr. Butler is the 95 

founder, CEO, and chairman of Camgian Microsystems, headquartered 96 

in my district, in Starkville, Mississippi. 97 

Camgian is driving information and innovation in the 98 

industrial IoT world and pioneering efforts to use cutting edge 99 

solutions to help address our growing infrastructure problems in 100 

the United States.  Camgian's award-winning IoT product Egburt, 101 

released in October of 2014, is an end-to-end software application 102 

specifically designed to intelligently manage large volumes of 103 

complex sensing and processing operations. 104 

The distributed computing feature of the Egburt design, 105 

otherwise known as edge computing or fog computing, utilizes 106 

multi-sensor and information processing technologies to deliver 107 
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real-time, actual intelligence to users for the network's edge.  108 

Egburt was designed to provide commercial and government 109 

customers a broad range of services for remote monitoring 110 

applications such as smart infrastructure and condition-based 111 

maintenance. 112 

As an example, Egburt powers the new intelligent decision 113 

support, or IDS, systems for the U.S. Army Corps of Engineers which 114 

is currently installed on the Markland Lock and Dam on the Ohio 115 

River. 116 

I'm looking forward to hearing from each of the witnesses 117 

today to learn more about how IoT is improving our quality of life, 118 

safeguarding the flow of commerce, and strengthening our economy. 119 

With that, I yield back. 120 

Mr. Latta.  Thank you.  The gentleman yields back. 121 

At this time the Chair now recognizes for five minutes the 122 

gentlelady from Illinois, the ranking member of the subcommittee. 123 

Ms. Schakowsky.  I want to thank Chairman Latta and the 124 

committee staff for organizing this morning's Internet of Things 125 

Showcase.  I was so excited about what was happening.  I was a 126 

little bit late; I'm sorry.  But it was so impressive to see what 127 

these young people are doing. 128 

I was especially proud to welcome students from Northwestern 129 

University, which is located in my congressional district.  The 130 
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Garage at Northwestern is a hub for entrepreneurship and 131 

innovation that brings together students and faculty across 132 

disciplines.  In a given quarter, The Garage is home to some 60 133 

student-founded start-ups and it prepares students to take those 134 

start-ups to the next level. 135 

Each year, The Garage holds the venture cap competition where 136 

students pitch their start-ups.  The Northwestern students at our 137 

Showcase this morning were semi-finalists in the 2017 138 

competition.  They are not there in the audience yet.  I hope they 139 

come. 140 

The PedalCell start-up, founded by Northwestern freshmen 141 

Vishaal Mali and Christopher Aigner, lets you charge your 142 

telephone, your cell phone as you pedal your bike; an 143 

energy-efficient way to stay connected as you move through the 144 

day. 145 

LifeMotion, founded by mechanical engineering Ph.D. Michael 146 

Young, is helping oral cancer survivors restore mouth function.  147 

It's a wearable rehabilitation device that logs information for 148 

the patient and physician to improve health outcomes. 149 

These are just two great examples of how innovation can 150 

benefit our country.  Research universities like Northwestern 151 

are critical to the future of innovation in the country.  And I 152 

am working with my congressional colleagues to provide the 153 
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education and research funding necessary to help this innovation 154 

to continue. 155 

Here they are, our students, our innovators for both the 156 

PedalCell and LifeMotion. 157 

Our panel today is made up wholly of participants in our IoT 158 

Showcase.  I talked with some of you earlier, and I look forward 159 

to hearing more about your work.  You saw the showcase at the 160 

Showcase, the enormous potential for the Internet of Things.  I 161 

am interested to hear about the challenges our witnesses have 162 

faced as we are familiar with in the subcommittee the make-up of 163 

connected devices have to think about our -- have to think about 164 

user experience, privacy, and security, as well as all the issues 165 

of other entrepreneur deal -- that other entrepreneurs deal with. 166 

We value your perspective as we determine how the Federal 167 

Government can help consumers realize the full benefit of your 168 

technologies.  I want to thank you for joining us today. 169 

And now I yield to Congressman Cardenas the remainder of my 170 

time. 171 

Mr. Cardenas.  Thank you, Ranking Member Schakowsky.  And 172 

also thank you, Mr. Chairman, for holding this committee.  And 173 

I would like to thank all of the witnesses for coming here today.  174 

It is exciting to hear from so many great American companies that 175 

are providing technology and jobs of today and tomorrow. 176 
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I am especially proud of Cameron Javdani from Louroe 177 

Electronics.  Came all the way from the San Fernando Valley, my 178 

district, which has been my home my entire life.  And thank you 179 

for representing us here in this hearing. 180 

Southern California remains to this day one of the great 181 

American hubs of innovation in manufacturing.  And Louroe 182 

Electronics from my district not only embodies this legacy but 183 

also takes its products beyond Los Angeles and actually to the 184 

rest of the country and to the world.  Louroe's state-of-the-art 185 

audio monitoring products are used in almost 60 countries 186 

worldwide, and which is especially impressive for a company that 187 

is actually a small company.  And they are constantly evolving 188 

to incorporate technologies like the integrated network 189 

connectivity behind the Internet of Things, all to help security 190 

professionals keep our communities safe. 191 

In fact, in 2015, Louroe Electronics received the 192 

President's E Award for exports, the highest honor given to a 193 

United States exporter corporation.  I used to own my own little 194 

small business at one time, so I know what it is like to be in 195 

your shoes. 196 

I visited Louroe Electronics more than once.  I have seen 197 

firsthand their commitment to their employees and to our 198 

community.  Louroe's CEO, Mr. Richard Brent, as a matter of fact 199 
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I ran into him at the airport yesterday, and I said, "You going 200 

to D.C.?"  He says, "No.  I am going to Dallas."  He is a leader 201 

not only in our community but a perfect example of what it is to 202 

be a contributor to knowledge and information and innovation, not 203 

just for a local community but for the country and the world. 204 

Again, I am also proud to say that Louroe Electronics is here 205 

as part of the presentation today. 206 

And with the interests of time, once again, Mr. Chairman 207 

Latta, thank you so much, and Ranking Member Schakowsky, for 208 

holding this hearing.  I yield back. 209 

Ms. Schakowsky.  I yield my time. 210 

Mr. Latta.  Thank you very much.  The gentlelady yields back 211 

the balance of her time. 212 

The chairman of the full committee is not here at this time.  213 

And we will recognize the gentleman from New Jersey, the ranking 214 

member of the full committee, for five minutes. 215 

Mr. Pallone.  Thank you.  Today this committee held, is 216 

holding its second showcase of new and emerging technological 217 

products connected to the Internet.  The Internet of Things 218 

encompasses everything from an Internet-connected fitness 219 

tracking device that counts and records the steps of an 220 

exercise-conscious person, to a fully autonomous automobile.  221 

And today we had the opportunity to see a range of products that 222 
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may help consumers in a variety of ways. 223 

I am particularly interested in some of the products that 224 

reduce our use of fossil fuels.  Some IoT devices are helping 225 

homeowners ensure their homes are more energy efficient, building 226 

owners are improving the operational efficiencies of escalators 227 

and elevators. 228 

As we learned at the Smart Committee hearing, cities are 229 

using smart technologies to save precious water resources and 230 

reduce energy usage. 231 

In my district, the city of Asbury Park is installing sensors 232 

that can remotely control the boardwalk's lighting, which the city 233 

expects will help save money on its electricity bills.  Using less 234 

energy means using less fossil fuel. 235 

And as we have discussed throughout the Disrupter Series, 236 

technological advances are making financial transactions more 237 

convenient and efficient, healthcare more accessible, and our 238 

roads more safe.  The Internet of Things has penetrated all 239 

sectors of the economy.  And because technological changes have 240 

come to all aspects of our lives, we are all faced with the 241 

challenges of integrating technology.  And particularly, I must 242 

mention the challenge of cybersecurity. 243 

At last week's hearing on healthcare cyberthreats, I 244 

highlighted that our critical healthcare systems are at risk for 245 
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attack.  Our health records are part of the Internet of Things, 246 

as are many of our medical devices.  Right now another one of our 247 

subcommittees is having an informational hearing on cybersecurity 248 

risk to wireless technologies.  And I hope that we, as a 249 

committee, will move beyond the informational review and start 250 

considering real legislative solutions such as the Democratic 251 

bills that have been introduced to address these problems. 252 

After all, it sounds great to have your food delivered by 253 

a robot or drone, but we do not want that robot or drone hacked.  254 

And while sometimes these cybersecurity threats sound like they 255 

come from a science fiction movie, incidents like the Russian 256 

hacking and the interference in our elections demonstrates that 257 

the threat is real.  Creators and manufacturers of 258 

Internet-connected technology must take responsibility for 259 

mitigating this threat. 260 

So I implore everyone working in this space, including our 261 

distinguished witnesses today, to ensure that cybersecurity and 262 

data security are built into your products from day one.  That 263 

way, consumers will have the confidence to buy and use these 264 

products knowing protections are in place. 265 

And also be mindful of consumer privacy.  In the age of big 266 

data, it's tempting to collect more than you need.  The more you 267 

collect, the more you must secure.  And consumers have already 268 
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repeatedly told us that they want control of who has access to 269 

their data. 270 

I yield the balance of my time to Mr. Welch. 271 

Mr. Welch.  Thank you, Mr. Pallone.  I want to just welcome 272 

Bill Kuhns from North Ferrisburgh, Vermont, U.S. world 273 

headquarters of the Vermont Energy Control Systems.  But that is 274 

a great company.  And you have got your display downstairs and 275 

presented it to me. 276 

But Mr. Kuhns has 20 years of experience in aerospace.  He 277 

started a small company in North Ferrisburgh, Vermont.  It's a 278 

small company in a small town with a large footprint.  This 279 

morning I saw on display clients using your products from the East 280 

Coast to the West Coast.  And you may have made a new sale, because 281 

it looks like my wife and I could, you know, take advantage of 282 

being able to control our thermostat from afar.  We don't like 283 

to get home to chilly houses in Vermont. 284 

But it's an amazing thing to me to see how, what your 285 

technology allows to be done.  You know, it was amazing.  First 286 

of all, you can control your home.  But, also, beer makers were 287 

able to get precise measurements about the malt making process.  288 

So there's no end to the benefit of the precision that can come 289 

with the use of the Internet. 290 

And this, Mr. Chairman, you and I started our bipartisan 291 
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committee.  It has got 21 members on it.  This is an area of 292 

enormous potential.  And the folks here, we want to hear from you 293 

about what you did, Bill, with your partner, with Mr. Shepard who's 294 

down there, fielding, fielding inquiries, is really tremendous.  295 

And we're proud of you in Vermont and look forward to your 296 

testimony today. 297 

I yield back.  Thank you, Mr. Chairman.  Thank you, Mr. 298 

Pallone. 299 

Ms. Schakowsky.  If I could just have the remaining couple 300 

of seconds, I wanted to add Adam Hokin and Andrew Brown, who I 301 

hadn't mentioned before as part of PedalCell, for the permanent 302 

record.  Thank you. 303 

Mr. Latta.  Thank you very much.  The gentleman's time has 304 

expired.  And at this time that will conclude our members' opening 305 

statements. 306 

The Chair would like to remind members that pursuant to 307 

committee rules all members' opening statements will be made part 308 

of the record. 309 

 310 

[The information follows:] 311 

**********COMMITTEE INSERT 1********** 312 
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Mr. Latta.  Again I want to thank all of the witnesses for 313 

being with us today.  We greatly appreciate your time to testify 314 

before us at the subcommittee.  And today's witnesses will have 315 

the opportunity to give opening statements, followed by a round 316 

of questions from the members of the subcommittee. 317 

Our witness panel for today's hearing will include Dr. 318 

William Marras, Executive Director and Scientific Director are 319 

the Spine Research Institute at The Ohio State University.  When 320 

they wrote my notes up they didn't put the "The" in there that 321 

I put in.  Because in Ohio we do know it is The Ohio State 322 

University. 323 

Dr. Gary Butler, Founder, Chairman, and CEO at Camgian 324 

Microsystems Corporation. 325 

Mr. Bill Kuhns, President at Vermont Energy Control Systems 326 

LLC. 327 

Mr. Cameron Javdani, Director of Sales and Marketing at 328 

Louroe Electronics. 329 

Dr. Mark Bachman, CTO and Co-Founder, Integra Devices. 330 

And Peter Kosak, Executive Director of Urban Active 331 

Solutions at General Motors North America. 332 

We appreciate, again, you all being here today.  And we will 333 

start our panel discussion this morning with Dr. Marras.  And you 334 

are now recognized for five minutes.  Thank you very much. 335 
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STATEMENTS OF WILLIAM S. MARRAS, PH.D., EXECUTIVE DIRECTOR AND 336 

SCIENCE DIRECTOR, SPINE RESEARCH INSTITUTE, THE OHIO STATE 337 

UNIVERSITY; GARY D. BUTLER, PH.D., FOUNDER, CHAIRMAN, AND CEO, 338 

CAMGIAN MICROSYSTEMS CORPORATION; WILLIAM S. KUHNS, PRESIDENT, 339 

VERMONT ENERGY CONTROL SYSTEMS LLC; CAMERON JAVDANI, DIRECTOR OF 340 

SALES AND MARKETING, LOUROE ELECTRONICS; MARK BACHMAN, PH.D., CTO 341 

AND CO-FOUNDER, INTEGRA DEVICES; AND PETER B. KOSAK, EXECUTIVE 342 

DIRECTOR, URBAN ACTIVE SOLUTIONS, GENERAL MOTORS NORTH AMERICA 343 

 344 

STATEMENT OF MR. MARRAS 345 

 346 

Mr. Marras.  Thank you, Chairman Latta, Ranking Member 347 

Schakowsky, and members of the subcommittee.  Thank you for this 348 

opportunity to speak about transformational innovations, 349 

leveraging the Internet of Things occurring at The Ohio State 350 

University's Spine Research Institute. 351 

My testimony today will highlight the way in which Ohio State 352 

University's Spine Research Institute, or SRI, is coordinating 353 

the communication of advanced sensors, imaging and modeling 354 

through the Internet to help prevent and better treat spine 355 

disorders. 356 

Spine disorders, worldwide, are the most disabling condition 357 

known to mankind, are responsible for over 100 million lost 358 
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workdays per year in the United States alone.  The condition 359 

affects 80 percent of the population some time in their lives, 360 

and is the second leading cause for physician visits.  And we 361 

spend over $100 billion a year treating people for low back pain 362 

in the U.S.  Despite increasing treatment costs, the source of 363 

the disorder is often difficult to pinpoint, resulting in spine 364 

surgeries which are frequently unnecessary. 365 

At the SRI our mission is to quantitatively understand the 366 

causal pathways for spine disorders and use this information to 367 

prevent and treat spine disorders.  The SRI is unique in that it 368 

is a true collaboration between engineering and medicine.  This 369 

collaboration has resulted in important breakthroughs, which have 370 

contributed to the prevention of countless workplace injuries and 371 

improved the lives of patients. 372 

The use of innovative technology to collect and exchange data 373 

through the IoT has made all of this possible.  I would like to 374 

highlight three specific examples of how we are using technology 375 

associated with the IoT to make a positive impact in this important 376 

research area. 377 

First, we have developed smart, wearable sensored devices 378 

that are capable of quantifying the extent of low back impairment.  379 

The sensors track the patient's spine motion patterns and 380 

wirelessly transfer it to our laboratory servers via the IoT where 381 
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it is compared to our spine motion databases.  This information 382 

is then sent to the physician to assist in diagnosis and clinical 383 

decision-making.  The test can be repeated after treatment to 384 

objectively track the effectiveness of the treatment. 385 

This system is currently used to evaluate spine patients at 386 

the OSU Wexner Medical Center and is being tested at the Ohio 387 

Bureau of Workers' Compensation. 388 

And the second example, we use advanced sensors and 389 

biomechanical modeling to prevent spine injuries in the 390 

workplace.  We can simulate work and objectively evaluate 391 

occupational risk in our laboratory.  Workers perform their job 392 

while a variety of smart sensors measure how they move, how they 393 

activate their muscles, and monitors the forces they exert. 394 

This information communicates with our sophisticated 395 

personalized biomechanical models via the IoT.  These models 396 

allow us to understand the forces imposed on the spine tissues 397 

during work, and help us understand how much exposure to specific 398 

work tasks is too much exposure.  Using this approach, we are able 399 

to redesign work tasks and objectively evaluate the effectiveness 400 

of the interventions. 401 

We have used this approach to help numerous companies, 402 

including Honda, Ford, Toyota, BMW, Boeing, and many others reduce 403 

low back disorders.  In fact, Honda has been recognized by 404 
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industry experts and Forbes magazine for reducing injuries in 405 

North America by 70 percent in just over five years.  A current 406 

project with the Ohio Bureau of Worker's Compensation has 407 

developed occupational pushing and pulling guidelines that will 408 

soon be distributed throughout the state via the IoT. 409 

A final example of our use of technology relates to the IoT, 410 

involves predicting the outcome of spine surgeries before the 411 

surgery takes place.  By combining IoT data from wireless motion, 412 

force, and muscle activity sensors with a patient's own biomedical 413 

imaging data from CT and MRI, we are able to build precise 414 

personalized computational models of a patient's spine.  These 415 

models can be used to better understand the root cause of patient's 416 

injuries and help the surgeon choose the best treatment options.  417 

The personalized modeling has the potential to improve the current 418 

success rate for spinal surgeries. 419 

In addition, this virtual modeling can be made tangible by 420 

simply sending the data to a 3D printer.  We are able to print 421 

exact models of the patient's spine and help the surgeon better 422 

understand the patient's specific anatomy and explore the use of 423 

this technology for custom spinal implants. 424 

Many of these advances have been made possible through the 425 

compilation of massive amounts of data regarding the unique 426 

aspects of the patient's tissue architecture.  However, one of 427 
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the biggest challenges in this work involves getting access to 428 

patient information because of the patient protection laws.  429 

While patient identity protections are certainly necessary, they 430 

also create significant hurdles in attempting to assemble large 431 

database of patient outcomes and hamper the effectiveness of 432 

machine learning efforts. 433 

Another significant roadblock is sustainable federal 434 

funding for long-term research efforts such as these.  Given the 435 

lack of certainty in federal research funding in recent years, 436 

these and future efforts could be in serious jeopardy. 437 

I would like to thank the committee again for their time.  438 

I would like to -- I look forward to the committee's questions.  439 

Thank you. 440 

 441 

[The prepared statement of Mr. Marras follows:] 442 

**********INSERT 1********** 443 
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Mr. Latta.  Well, thank you very much for your testimony. 444 

And, Dr. Butler, you are recognized for five minutes.  Thank 445 

you. 446 
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STATEMENT OF GARY D. BUTLER 447 

 448 

Mr. Butler.  Good morning, Chairman Latta, Ranking Member 449 

Schakowsky, and members of the subcommittee.  Thank you for the 450 

opportunity to testify today. 451 

My name is Gary Butler and I am the founder and CEO of Camgian 452 

Microsystems Corporation, a developer of advanced sensing and 453 

analytical processing technologies.  Camgian, a Starkville, 454 

Mississippi based high tech company, has been recognized by 455 

leading technology analysts such as Gartner for our product 456 

innovation in the Internet of Things sector.  While much of the 457 

attention in IoT has been focused around consumer applications, 458 

our efforts are addressing the commercial market.  Sometimes 459 

described as the Industrial Internet of Things, this segment of 460 

the IoT space represents a new form of intelligent systems that 461 

are optimizing the dynamic of humans, data, and machines to drive 462 

revolutionary gains in productivity and efficiency. 463 

From maximizing asset utilization to improving safety, 464 

industrial IoT technologies stand to transform business and drive 465 

a new wave of global economic expansion. 466 

To address this opportunity, we developed Egburt, an 467 

award-winning IoT software platform built in an edge computing 468 

model.  Egburt performs advanced multi-sensor data processing at 469 
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the network's edge to enable efficient and scalable IoT operations 470 

with economical utilization of communications resources. 471 

In partnership with our clients, we are developing 472 

industrial IoT applications built on Egburt in areas related to 473 

condition-based monitoring and maintenance of remote, high value 474 

assets and equipment.  Based on our experiences in developing and 475 

deploying such systems, I would like to offer the subcommittee 476 

my perspective on the state of industrial IoT and its future. 477 

At Camgian, we see IoT as a critical technology trend that 478 

doesn't merely connect the physical world, but powers it using 479 

advanced computing.  That is to say, IoT extends the reach of 480 

today's software and data processing technologies far beyond 481 

traditional Internet boundaries and into the physical world 482 

around us.  This is enabled through a system architectural model 483 

where industrial assets are imbued with sensing, processing, 484 

software, and communications technologies.  The result is the 485 

generation of critical insights into the operation and 486 

maintenance of industrial systems that were previously 487 

unavailable. 488 

Today, such insights are driving better and faster decisions 489 

and delivering enormous economic business and economic advantages 490 

to companies and organizations worldwide. 491 

A case study includes our work in condition-based monitoring 492 
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where we are partnered with clients responsible for managing the 493 

reliable operations of remote industrial assets.  Examples 494 

include large civil infrastructure systems such as locks and dams, 495 

and power systems for marine operations such as diesel engines 496 

and generators.  In these cases, downtime due to unscheduled 497 

maintenance can represent millions of dollars of economic loss. 498 

To address this problem, we are leveraging Egburt in the 499 

development of new applications that will provide operations and 500 

maintenance personnel the ability to remotely and efficiently 501 

monitor the condition of large numbers of industrial assets across 502 

their enterprise.  Specifically, this includes the remote 503 

collection and analytical processing of large volumes of asset 504 

sensor data to identify failures before they happen, and drive 505 

radical improvements in operational reliability and safety. 506 

The potential value of eliminating unscheduled downtime 507 

across the industrial sector is enormous, but represents only one 508 

example of the economic power of this technology trend.  Similar 509 

IoT enabled gains in productivity, cost reductions, and worker 510 

safety are emerging in other markets and are now driving the 511 

technology's widespread adoption throughout our society in areas 512 

such as transportation, manufacturing, oil and gas, healthcare, 513 

power distribution, and agriculture, to name a few.  Management 514 

consultant Accenture estimates that industrial IoT technologies 515 
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could add $14.2 trillion to the global economy by 2030, including 516 

$7.1 trillion to the United States. 517 

Looking ahead, fueling this growth will be new innovations 518 

in advanced sensor and analytical processing technologies.  With 519 

billions of industrial sensors deployed today and growing, 520 

exploiting the untapped value of the massive data sets generated 521 

from these devices will be the next big leap in IoT's technology 522 

evolution. 523 

With Egburt, we are tackling this big data challenge through 524 

a confluence of innovations in real-time signal processing, data 525 

analytics, and machine learning with the aim of transforming 526 

today's human-centric IoT models into semi-and fully-autonomous 527 

intelligent systems.  This will include automating the data to 528 

decision continuum, a tipping point in IoT's evolution that will 529 

spark a wave of automation, reinventing industrial processes and 530 

transforming the future workforce. 531 

Thank you.  And I will look forward to your questions. 532 

 533 

[The prepared statement of Mr. Butler follows:] 534 

**********INSERT 2********** 535 
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Mr. Latta.  Well, thank you for your testimony. 536 

Mr. Kuhns, you are now recognized for five minutes.  Thank 537 

you. 538 
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STATEMENT OF WILLIAM S. KUHNS 539 

 540 

Mr. Kuhns.  Thank you, Chairman Latta, and Ranking Member 541 

Schakowsky, and the rest of the committee for inviting us to share 542 

our perspective. 543 

I am Bill Kuhns, President and Co-Founder of Vermont Energy 544 

Control Systems in Vermont.  We are a small company and started 545 

based on an observation that may seem fairly mundane: most things 546 

don't work the way they are supposed to.  In fact, every building 547 

we have been in we found out that the systems in that building 548 

may have been designed well, but they don't work well.  And there 549 

is an enormous amount of energy, an enormous amount of value that 550 

is lost from systems just not working the way they are supposed 551 

to. 552 

So part of our mission is to provide an open-source, 553 

non-proprietary solution that allows people to instrument and 554 

understand what is happening in the buildings and the systems that 555 

they own. 556 

In pursuit of that, I would like to start by echoing the 557 

comments of Daniel Castro from the 2015 IoT event: Congress must 558 

avoid heavy-handed regulations that can stifle innovation.  This 559 

is an area where innovation is really happening at a breakneck 560 

pace.  Just as with the early Internet, there is a lot of chaos.  561 
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The potential benefits are enormous, but it is not clear exactly 562 

what is going to happen.  It is important that we allow the 563 

evolution of this technology to proceed with as few barriers and 564 

impediments as possible. 565 

As a small business owner, I am very much aware of the 566 

challenges that small businesses face.  According to the Bureau 567 

of Labor Statistics, the percentage of people employed by small 568 

businesses in the country has been in decline for decades, and 569 

the rate of small business start-ups has been in decline for more 570 

than ten years.  This is a problem in the IoT space because small 571 

businesses are much more able to move quickly and be agile and 572 

take advantage of opportunities. 573 

Every regulation, however well-intentioned, adds to the 574 

costs and risks of starting a business.  Even more critically, 575 

it distracts the entrepreneur from focusing on the purpose of the 576 

business.  You can't be innovating when you are filling out 577 

regulatory paperwork.  This might be an expense for a big company, 578 

but it can be lethal for a small business. 579 

I would like to give you just a simple example from my own 580 

experience.  This is more on the economic side than on the IoT 581 

technology side.  But this month we wanted to hire a part-time 582 

college intern this summer from the University of Vermont.  We 583 

discovered that in Vermont, even though this would be our first 584 



This is a preliminary, unedited transcript.  The statements 

within may be inaccurate, incomplete, or misattributed to the 

speaker.  A link to the final, official transcript will be posted on 

the Committee’s website as soon as it is available.  

 

29 
 

 

 

actual payroll employee we have to have workers' compensation 585 

insurance.  For a big company in our industry, that might add 1 586 

or 2 percent to payroll.  For us, it added more than 10 percent 587 

to our payroll costs.  And even more importantly, it took a 588 

day-and-a-half of my time to figure out how to comply with that 589 

regulation. 590 

As we launch our IoT products, we have plenty of technology 591 

challenges and security challenges, other things we need to focus 592 

on.  It is important that regulatory compliance does not add 593 

another layer of costs, delays, and uncertainty. 594 

A second issue that I want to touch on briefly is radio 595 

frequency spectrum.  We are particularly interested in low 596 

frequencies that penetrate building structure.  And these 597 

frequencies don't support high data rates.  They are not useful 598 

for cell phones and that sort of thing, but they work very well 599 

through structures, through walls, and trees.  In the U.S. there 600 

is only a small band available, and those frequencies are 601 

different from what is in use in the rest of the world.  That means 602 

that if you buy a sensor that is built in Europe it won't work 603 

in the United States.  And it means that ours won't work there. 604 

It would be helpful to free up additional low-frequency 605 

spectrum for low-power devices.  It would be crippling to sell 606 

rights to specific frequency bands at auction, as has been done 607 
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in other auctions of the frequency spectrum.  Bandwidth is a 608 

finite public resource.  Selling it to the highest bidder 609 

effectively shuts out small businesses. 610 

Finally, I would like to touch on security.  There has been 611 

some very good points made on security.  And it is particularly 612 

near and dear to our hearts. 613 

There was a significant breach accomplished recently through 614 

a compromised building management system installed by one of our 615 

competitors.  As a manufacturer in that space, that got our 616 

attention.  We are very sensitive to that issue.  And every 617 

connected device is a risk; if you can connect to it, so can an 618 

intruder. 619 

Physically, I live in a very safe area.  I live on a dead-end 620 

road in Vermont and it is wonderful.  On the internet I live in 621 

a high-crime district.  We see literally hundreds of probes and 622 

connection attempts every day.  It is exactly like having masked 623 

men coming around my house and trying to open the doors and 624 

windows.  We are doing all we can to make sure the doors and 625 

windows are locked, but it is obvious to me there is no way we 626 

can continue to have new and innovative products without also 627 

introducing new vulnerabilities.  We need to figure out a more 628 

effective strategy for protective measures, deterrents, and law 629 

enforcement in this area. 630 
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And with that, I am done.  Thank you very much. 631 

 632 

[The prepared statement of Mr. Kuhns follows:] 633 

**********INSERT 3********** 634 
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Mr. Latta.  Well, thank you very much for your testimony 635 

today. 636 

And, Mr. Javdani, you are recognized for five minutes.  637 

Thank you very much for being with us today. 638 
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STATEMENT OF CAMERON JAVDANI 639 

 640 

Mr. Javdani.  Thank you, Mr. Chairman, Ranking Member 641 

Schakowsky. 642 

I am delighted to appear before the committee today to 643 

discuss the successes and challenges that Louroe Electronics has 644 

experienced with IoT technologies in the security and 645 

surveillance industry.  We are proud to be an American 646 

manufacturer of audio technologies for security systems, and have 647 

products used in almost 60 countries today.  Since our founding 648 

1979, our technology has evolved from standalone analog devices 649 

to a current portfolio of integrated network-connected devices 650 

and sensors. 651 

The benefits of IoT technologies in security applications 652 

are numerous.  Primarily, networked devices allow security 653 

officers to monitor larger geographic areas and take advantage 654 

of economies of scale to reduce the operating costs of a security 655 

system.  This design allows for faster identification of a 656 

security incident, faster response times to a security incident, 657 

and the ability to send relevant information and evidence to the 658 

appropriate authorities in near real time. 659 

Technology growth within the security and surveillance 660 

industry is largely focused on the analytic capability of a 661 
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system.  Very few surveillance devices are monitored in real 662 

time, which means that IoT devices are data sensors, and not 663 

surveillance equipment as they are more conventionally thought 664 

of. 665 

The analysis of this data, which is an automated process, 666 

will alert security officers and staff in the event of an incident.  667 

Louroe technologies, including vocal aggression detection and 668 

gunshot detection, look for certain acoustic patterns that 669 

represent security threats.  Used alongside other networked 670 

security technologies, this type of system provides for 671 

optimization of security resources, as it no longer becomes 672 

necessary for staff to monitor all areas at all times. 673 

As IoT technologies continue their adoption in the security 674 

industry, there are certain risks that present themselves.  675 

Unauthorized access to data, either stored on recorders or being 676 

sent over a network, present challenges to be sure that Americans' 677 

privacy expectations are met.  Certain basic security practices, 678 

especially in the consumer market, can be taken to make sure that 679 

unauthorized access is restricted or does entirely not take place.  680 

Most notably, it is recommended that users of IoT devices, 681 

security or otherwise, add a password to their devices or change 682 

the default username and password that comes pre-loaded on an IoT 683 

device. 684 
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Without taking appropriate precautions, consumers put 685 

themselves at risk of their privacy being violated.  Online 686 

websites and communities exist where non-password protected 687 

cameras, or cameras that still use factory default login 688 

credentials, are streamed live over the Internet for anyone to 689 

see.  Certain malware and viruses scan networks for IoT devices 690 

that accept these default credentials, and then compromise these 691 

devices for use in large scale denial of service attacks. 692 

Despite these risks, the adoption of IoT devices in the 693 

security industry continues to accelerate.  For Louroe 694 

Electronics there are two key areas of success I wish to point 695 

out for the committee. 696 

First, since late 2011 we have worked closely with the U.S. 697 

Commercial Service within the Department of Commerce to export 698 

our technology.  Thanks to the work of trade administration 699 

officials in American embassies, and especially the work of the 700 

West Los Angeles Export Assistance Center, we have more than 701 

doubled the number of countries we have exported to.  In 2015, 702 

we were honored to receive the President's E Award for Export 703 

Achievement, the highest recognition a U.S. entity may receive 704 

for export activity.  This is an achievement that could not have 705 

become reality without our partnership from the Commercial 706 

Service. 707 
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Second, we have made advantageous use of free trade 708 

agreements for international market access.  For a small business 709 

in America, the removal of trade barriers creates new 710 

opportunities to reach new customers with more affordable 711 

products.  As the current administration has stated their 712 

intention to review our trade policies, I urge the Congress to 713 

ensure that any change to trade agreements preserves that market 714 

access, and that supply chains for American small businesses be 715 

maintained.  Any change that restricts either will reduce exports 716 

and increase product prices to the detriment of American 717 

manufacturers.  However, an opportunity exists to update 718 

agreements to address IoT industries and technologies, many of 719 

which did not exist when the agreements were enacted. 720 

Mr. Chairman, thank you for the invitation to appear today 721 

before the committee.  I look forward to answering your questions 722 

and the committee's questions on IoT opportunities and 723 

challenges.  Thank you. 724 

 725 

[The prepared statement of Mr. Javdani follows:] 726 

**********INSERT 4********** 727 
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Mr. Latta.  And, again, thank you for your testimony. 728 

And, Dr. Bachman, you are now recognized for five minutes 729 

for your statement. 730 
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STATEMENT OF MARK BACHMAN 731 

 732 

Mr. Bachman.  Chairman Latta, Ranking Member Schakowsky, 733 

and committee members, thank you for inviting me today to share 734 

some thoughts and insights on the opportunities and challenges 735 

in the Internet of Things.  I would especially like to thank 736 

Representative Mimi Walters, who represents the University of 737 

California Irvine in California's 45th Congressional District, 738 

for support of UC Irvine. 739 

For this testimony, I am representing two organizations, the 740 

University of California Irvine and Integrate Devices.  UC Irvine 741 

is a world class premier research university, the Orange County 742 

campus of the University of California system.  UC Irvine 743 

promotes IoT through research, education, outreach, and tech 744 

transfer.  Integra Devices is a spinout company from UC Irvine 745 

that develops smart sensing modules for IoT, utilizing unique 746 

intellectual property for advanced manufacturing, machine 747 

learning, and energy harvesting. 748 

My testimony describes my experiences and perspectives 749 

regarding some challenges and solutions for IoT.  I can only 750 

briefly discuss these topics now, but I provide more information 751 

in my written testimony that covers overview of IoT, the role of 752 

the public university in leadership and stimulation of the local 753 
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IoT economy, and the spinning out of my IoT start-up. 754 

This testimony comes from my direct experience in these 755 

topics.  As a professor and IoT Evangelist, I spent many years 756 

studying IoT, working with researchers and companies to implement 757 

technology for IoT applications.  As an entrepreneur, I have 758 

brought technology out of the university to convert it into 759 

commercially viable goods and services. 760 

The Internet of Things promises to bring dramatic changes 761 

to the way we do things in our world, bringing large quantities 762 

of new data and insights about industrial processes and 763 

operations, enabling us to do business with greater productivity, 764 

efficiency, and safety than ever before.  There are expected to 765 

be 50 billion connected monitoring devices deployed by 2025.  And 766 

using sophisticated analysis of data from thousands of monitoring 767 

units in the industrial and civil infrastructure, we can better 768 

understand the complexities of our operations and identify ways 769 

to improve the way we do things. 770 

Most of these improvements will have significant economic 771 

benefit.  The resulting combined economic impact of IoT is 772 

predicted to be between $4 to 11 trillion by 2025.  Industry and 773 

manufacturing, transportation, and civil infrastructure 774 

represent the largest markets.  Home automation and consumer 775 

products, while significant, represent the smallest of the IoT 776 
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markets. 777 

Universities such as UC Irvine have the potential to be a 778 

powerful catalyst in leading the effort towards next generation 779 

IoT.  Research and development in areas such as basic sciences, 780 

information sciences, social sciences, and business lead directly 781 

to insights, technologies, and methodologies that can drive IoT 782 

applications, services, and products.  In Orange County, 783 

California, UC Irvine provides leadership for our IoT ecosystem 784 

through research, training, public outreach, and the stimulation 785 

of enterprise. 786 

UC Irvine provides a common ground for companies, 787 

government, and the public to work together on IoT topics.  788 

Several organizations on the UC Irvine campus are active in 789 

promoting and stimulating the IoT economy in Orange County.  790 

These include the California Institute for Telecommunications and 791 

Information Technology, Calit2, and the UCI Applied Innovation 792 

Institute.  Calit2 works with industry and campus researchers 793 

across disciplines to convert basic research results into 794 

technology that is practical and of value to industry.  UCI 795 

Applied Innovation brings campus-based inventions and 796 

entrepreneurship together with Orange County's vibrant business 797 

community to support job creation and economic growth. 798 

My own company, Integra Devices, is producing IoT products 799 
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based on technology that was developed at UC Irvine over the last 800 

15 years.  We produce highly-integrated, wireless smart sensing 801 

modules that can be used to monitor industrial and infrastructure 802 

operations.  Our sensing devices are fully self-contained, 803 

requiring no additional hardware, can be placed on machinery and 804 

infrastructure, and can analyze their activity in real time, 805 

extracting the key features of the signal to send to the cloud.  806 

Our devices can learn the patterns of machinery, and within a few 807 

hours can identify the natural state of machinery and report when 808 

it deviates from normal behavior, providing key information for 809 

predictive maintenance and operations. 810 

Many of our devices can run under zero power conditions, 811 

meaning that they do not need to be cabled and they do not need 812 

to have batteries replaced.  This is highly-advanced technology 813 

that requires new manufacturing methods to build our devices.  814 

The key manufacturing for our devices is done in the United States. 815 

Most of the research leading to these products was done at 816 

UC Irvine.  Some of our current development is funded by the 817 

National Science Foundation.  Integra Devices has benefitted 818 

greatly from research performed at the University and continues 819 

to partner with UC Irvine and other public institutions to develop 820 

new IoT technologies and applications, and train the next 821 

generation of IoT leaders. 822 
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Having worked in both public academia and the private sector, 823 

I am convinced that a strong public-private partnership will 824 

stimulate the next generation of technologies, business 825 

practices, applications and services, and small companies for 826 

IoT, ensuring that the United States retains leadership in IoT 827 

over the coming years.  I have worked with and presented to 828 

colleagues, business leaders, government agencies, and 829 

entrepreneurs in the technology industry in Europe, Asia, and the 830 

Americas.  The significant degree of cooperation between our 831 

public institutions and universities is the envy of the world and 832 

widely regarded as one of our key advantages for bringing 833 

innovative technologies, practices, and enterprises to the 834 

market. 835 

The Internet of Things is probably the most significant tech 836 

market of the 21st Century, and is one that the United States can 837 

lead, if we are committed to doing so. 838 

Thank you. 839 

 840 

[The prepared statement of Mr. Bachman follows:] 841 

**********INSERT 5********** 842 
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Mr. Latta.  Thank you very much for your testimony. 843 

Mr. Kosak, you are recognized for five minutes.  Thank you 844 

for being with us. 845 
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STATEMENT OF PETER B. KOSAK 846 

 847 

Mr. Kosak.  Thank you.  Good morning, everyone.  My name is 848 

Peter Kosak. 849 

Mr. Latta.  Is his mike on, please?  Thank you.  Mr. 850 

Kosak.  Thank you.  Still technology issues.  The most simple. 851 

Good morning.  My name is Peter Kosak.  And I am Executive 852 

Director of Urban Active Solutions and Maven at General Motors. 853 

I thank you, Chairman Latta, Ranking Member Schakowsky, and 854 

distinguished members of the subcommittee for the opportunity to 855 

speak to you today about the new initiatives that General Motors 856 

has to address changing mobility needs of consumers. 857 

At GM, disruptive technology developments are unlocking 858 

access and efficiencies in transportation, resulting in new and 859 

improved services.  I highlight three today.  The first is 860 

embedded connectivity in vehicles.  The second is app-based 861 

access, and control for consumers.  And third, and lastly, data 862 

science is enabling efficiency in operating systems and services. 863 

Twenty years ago, recognizing the value and potential of 864 

embedded connectivity, General Motors pioneered automotive 865 

telematics with the creation of OnStar. 866 

When I first learned about OnSTar back in 1995, I couldn't 867 

imagine the potential of embedded connectivity, although I 868 
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certainly could understand the benefits of safety notifications 869 

and a call center that could download directions and destinations 870 

to my in-car navigation system.  It has been fascinating to watch 871 

subsequent connectivity developments, especially in safety, such 872 

as GM working with doctors and first responders to understand how 873 

crash telemetry data can prepare first responders for crash 874 

events. 875 

Leveraging the foundation of OnStar and other key 876 

technologies, General Motors is extending its core business into 877 

transportation as a service, where embedded connectivity, 878 

app-based access, and data science are transformative.  We have 879 

created a new brand called Maven, an innovation leveraging GM's 880 

leadership in automotive connectivity.  Now in 17 cities, Maven 881 

is a platform for on-demand mobility, offering multiple 882 

vehicle-sharing products for consumers and businesses, such as 883 

Maven City, Maven Home, and Maven Gig. 884 

The Maven City and Maven Home car-sharing platforms, which 885 

launched in February 2016, offer a wide range of vehicles that 886 

are distributed where people live and work for shared-use.  In 887 

15 cities, members can rent vehicles by the hour, by the day, week, 888 

or month.  Insurance, fuel, and maintenance are included in 889 

rental.  The entire service, in the entire service your phone is 890 

your key fob.  It's an entirely keyless experience. 891 
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Maven removes the need to own and keep a car for those who 892 

cannot own a car or choose not to own a car.  And we have also 893 

seen that the service serves as a mobility alternative or option 894 

for current vehicle owners. 895 

 Seventy-five percent of Maven members are Millennials, a 896 

hard-to-reach target segment for auto makers.  Members have 897 

driven over 350,000 hours nationally, 50,000 in D.C., and 50,000 898 

in Chicago, 28,000 hours in LA, launched last October. 899 

Building on Maven Home and City, we launched an on-demand 900 

leasing program for rideshare drivers in March 2016, which evolved 901 

into what we now call Maven Gig.  Maven Gig is an enabler for the 902 

sharing economy.  We provide Gig drivers with access to vehicles 903 

on a weekly rental basis for as long as they want to work for an 904 

app-based ridesharing or delivery company like Lyft, Instacart, 905 

and Grubhub. 906 

With Maven Gig, a driver can carry commuters in the morning 907 

and the evening, make deliveries during mid-morning and 908 

afternoon, and deliver lunches and dinners at mealtime, while 909 

having access to a car or crossover for their personal use.  Since 910 

it's launch, Gig drivers have logged over 140 million miles, 911 

providing rides for over 17 million customers.  In mid-February, 912 

we began deploying the Chevrolet Bolt Electric Vehicle into San 913 

Francisco ridesharing applications, starting with 25.  We are now 914 
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up to 80 in San Francisco and San Diego. 915 

The efficient, flexible Chevy Bolt is uniquely capable for 916 

ridesharing, offering 238 miles of all-electric range and DC 917 

fast-charge capability.  In less than four months, we have logged 918 

over 550,000 miles, enabled by over 5,000 DC fast-charge events, 919 

and carrying over 50,000 riders.  Bolt EV drivers are averaging 920 

about 130 miles a day, which is about four times that of private 921 

vehicle owners.  Ten percent of total days driven among all 922 

drivers are over 240 miles, making it clear that charging and range 923 

limits are not issues. 924 

Bolt EVs are yielding unprecedented carbon-free miles per 925 

vehicle while increasing public exposure to EVs, demonstrating 926 

that on-demand ridesharing drivers will use EVs, and while 927 

building a compelling business case for public charging. 928 

At the same time, Maven is building new partnerships with 929 

charging providers and electric utilities.  Maven's Bolt EV 930 

deployment provides operational learning and a sound foundation 931 

for the next step: the creation of autonomous vehicle systems 932 

based on EVs for ridesharing. 933 

In fact, General Motors announced this morning the 934 

production of our next generation of Bolt EV/AV test vehicles at 935 

our Orion assembly plant in Michigan.  While Maven City Home -- 936 

while Maven Home, City, and Gig are new, in-market ways for 937 
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consumers to access automobiles for personal use or as a means 938 

to generate income, autonomous or self-driving technology 939 

promises opportunities to make urban, chaotic urban environments 940 

safely manageable.  Maven can seamlessly integrate with mass 941 

transit as a coordinated first/last mile solution, and fill gaps 942 

between taxis and mass transit systems via dynamic shuttles. 943 

In summary, business model and technology innovations 944 

promise to transform mobility, affording greater access and 945 

improved quality of life for cities.  Embedded connectivity, 946 

app-based access, and data science will yield safer and more 947 

robust transportation systems, with more modality and options.  948 

GM is making investments in connectivity, IT, electrification, 949 

and autonomous technologies to maintain its leadership position 950 

as we all, collectively, drive towards this exciting future. 951 

Thank you for the opportunity to speak to you today.  I will 952 

be happy to answer questions during testimony. 953 

 954 

[The prepared statement of Mr. Kosak follows:] 955 

**********INSERT 6********** 956 
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Mr. Latta.  Well, thank you very much for your testimony this 957 

morning.  And that will conclude our statements, opening 958 

statements from our witnesses this morning. 959 

And we will begin with the questions now from the members.  960 

And I will recognize myself for five minutes. 961 

Dr. Marras, if I could start with my first question to you.  962 

In your testimony you mentioned that you work with Honda and have 963 

been recognized by industry experts and Forbes magazine for 964 

reducing injuries by 70 percent over a 5-year period.  Will you 965 

speak to how IoT enabled you to address this issue and see how, 966 

and also to see the results so quickly? 967 

Mr. Marras.  Yes.  The IoT allows us to really leverage 968 

massive amounts of information.  And so we are able to really 969 

streamline.  We could do the testing of the various tasks that 970 

were causing the problems; we could communicate with our computers 971 

back at the lab; we could transmit that information back to the 972 

people at Honda and they could correct these situations very 973 

efficiently.  So the IoT has just enabled us to greatly accelerate 974 

and leverage the analysis procedures that we typically do. 975 

Thank you for your question. 976 

Mr. Latta.  If I just may follow up.  When we were over at 977 

the IoT event, you had different disks on your display showing 978 

how monitors were set up to actually see how an individual -- could 979 
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you maybe walk through that, especially with how workers' 980 

compensation, how you were able to help them to look at those 981 

workplace injuries that a worker might have? 982 

Mr. Marras.  Yes.  So one of the, I think you are probably 983 

talking about our push/pull models --  984 

Mr. Latta.  Right. 985 

Mr. Marras.   -- that we have been developing.  And we have 986 

known for a long time that lifting is a risk.  And we have been 987 

able to convince industry to control the exposure to lifting so 988 

they are not injuring workers. 989 

But what is happening is now people are piling thousands of 990 

pounds of load on carts and having to push them around and don't 991 

understand much about those risks.  So we have developed a system 992 

where we could look at how the body responds as potentially workers 993 

are pushing and pulling under different conditions.  And we are 994 

trying to look inside the body to understand exactly how the disks 995 

are responding and figuring out exactly when the worker is exposed 996 

to too much stress, given that task. 997 

And then we note that, the forces that are in hand, which 998 

is something you can measure in industry, and that becomes the 999 

limit.  So we are using the Internet of Things to distribute this 1000 

information through apps and through the website all around the 1001 

state, and really all around the country, so people can control 1002 
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their workplaces given this information. 1003 

Mr. Latta.  Thank you very much. 1004 

Mr. Marras.  Thank you. 1005 

Mr. Latta.  Ms. Kosak, if I could turn to you. 1006 

As our vehicles become more connected there is a greater 1007 

opportunity for the bad actors out there to potentially attack 1008 

a vehicle.  Would you discuss what GM and the industry are doing 1009 

to ensure the vehicles are safe from cyber threats and other 1010 

attacks? 1011 

Mr. Kosak.  Sure.  You know, I think that really our work 1012 

in this area dates back to the inception of OnStar that I mentioned 1013 

in my opening statement.  OnStar has been embedded connectivity 1014 

and the ability to get information out of the vehicle and control 1015 

the vehicle.  It became an app-based service as well in 2010 when 1016 

we introduced RemoteLink. 1017 

So, we have a long history with working with embedded 1018 

connectivity.  And I, I think that there are three things that 1019 

have evolved since we started.  The first is that the team 1020 

responsible for that area has continued to grow, both in size and 1021 

in capability.  And our area in Maven we now have three 1022 

individuals from our chief product security officer embedded with 1023 

our team, working with the IT and product teams to ensure that, 1024 

secondly, and maybe most importantly, cybersecurity is designed 1025 
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into these systems. 1026 

So it is not worked into systems afterward.  It really is 1027 

designed in from the outset, with very clear objectives and 1028 

requirements. 1029 

And then another important area, I think, is sharing 1030 

information.  So, with the Auto ISAC where our chief products 1031 

security officer is a chairperson on that auto body which shares 1032 

best practices and learnings in this area.  I think this is one 1033 

area everyone agrees is so important that you need to share 1034 

information.  There are not competitive advantages to be had that 1035 

we need to share information when attacks occur and they are 1036 

thwarted, letting other auto makers know what kind of attack there 1037 

was and how it was thwarted. 1038 

So, I think the team growth, I think that designing in 1039 

cybersecurity protection and sharing information carefully, not 1040 

just within the auto industry but with the defense industry and 1041 

the aerospace industry where also, you know, there has been a lot 1042 

of great work done as well.  I think these are the three, three 1043 

areas that make me confident that we are addressing what is a 1044 

fast-changing landscape. 1045 

Mr. Latta.  Well, thank you very much.  And my time has 1046 

expired. 1047 

And the Chair will recognize the gentlelady from Illinois, 1048 
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the ranking member of the subcommittee, for five minutes. 1049 

Ms. Schakowsky.  Thank you. 1050 

Dr. Marras, I was very interested in your testimony.  I have 1051 

spinal stenosis, and so at some point I may be a consumer of what 1052 

you have been studying and producing.  But it sounded to me like 1053 

you were saying that the need for security of private information 1054 

is somehow a barrier to aggregating that information.  Did you, 1055 

did you say that? 1056 

Is your mike on? 1057 

Mr. Marras.  The models that we have in our data to pinpoint 1058 

where the issues are, are predicated on the fact that we can 1059 

identify what abnormal tissue stressors are within the spine.  1060 

And so, in order to understand abnormal, you have to understand 1061 

normal.  And everybody is different. 1062 

And so, one of the things that is unique to our work is we 1063 

are able to build massive databases of what, how the spine 1064 

responds. 1065 

Ms. Schakowsky.  Right.  But can't you just remove the 1066 

individual information? 1067 

Mr. Marras.  Yes, we can.  But and that is what we are trying 1068 

to do.  But that is becoming quite a barrier. 1069 

For example, some of the studies we have done, it has taken 1070 

us three years to get by the IRB, just because of the tight 1071 
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restrictions in the IRB regulations.  So it is a lot more 1072 

difficult than it sounds, but it is not easy to compile this type 1073 

of information.  And you would think it would be very easy to just 1074 

strip away the name and keep everything else, but it is not.  There 1075 

are still a lot of barriers to doing that. 1076 

Ms. Schakowsky.  Thank you. 1077 

So, Mr. Kosak, I introduced a bill last week called the HOT 1078 

CARS Act.  And you talked about how life can be made easier and 1079 

better with IoT and how GM is doing that.  It was one of the most 1080 

disturbing events I have ever had, because it was parents, loving 1081 

parents, responsible parents who, as human beings, made a tragic 1082 

mistake and forgot their children sleeping in the backs of their 1083 

cars.  Eight hundred children since 1990 have died from heat 1084 

stroke in the back of cars. 1085 

And it seems to me with all the bells and whistles that are 1086 

on our automobiles right now that there has to be a way -- and 1087 

I think GM is an innovator here -- in making sure that that doesn't 1088 

happen, that these are preventable, and that we have the 1089 

technologies, or at least they are available, for us to develop 1090 

to make sure that this never, ever happens. 1091 

Can you comment on that? 1092 

Mr. Kosak.  Well, I think the emotion in your voice is 1093 

justified.  I mean, I can think of nothing more, you know, grave 1094 
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or senseless than the issue that you are describing. 1095 

I think sensing issues, any issue and being creative, I think 1096 

that is what innovation is all about; it is about sensing a problem 1097 

and finding solutions.  For that particular case, General Motors 1098 

has developed a technology that is on many models now that will 1099 

continue to roll out which senses at the beginning of a trip when 1100 

either of the rear doors is opened for any reason, and then at 1101 

the completion of that trip simply reminds the driver to check 1102 

the rear seat area to make sure that there is nothing back there, 1103 

most importantly a child. 1104 

So these kinds of reminders can be very important.  And I 1105 

think these kinds of things are increasingly important because 1106 

people are leading such chaotic lifestyles and they are so 1107 

distracted.  And I think that is the, that is the most 1108 

heart-wrenching part in the stories that, you know, you are 1109 

describing where people were just harried doing things, probably, 1110 

you know, running around doing things for their children, and that 1111 

is when things can happen. 1112 

Ms. Schakowsky.  So, my legislation would require in all new 1113 

cars that there be this kind of technology.  And, you know, my 1114 

car reminds me if I have left my keys in the car.  And it seems 1115 

to me that something as important as a child in the car and saving 1116 

a life would be so incredibly important. 1117 
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And I would just like to say to my chairman that I am hoping 1118 

that we can explore, explore that.  You know, there are not that 1119 

many pieces of legislation that are a matter of life and death 1120 

and give us the opportunity to save lives, and so I would hope 1121 

that our committee can look at that so that this would be standard 1122 

in automobiles going forward. 1123 

And I yield back my time. 1124 

Mr. Latta.  Thank you very much.  The gentlelady yields back 1125 

the balance of her time. 1126 

The Chair now recognizes the gentleman from Mississippi, the 1127 

vice chairman of the subcommittee, for five minutes. 1128 

Mr. Harper.  Thank you, Mr. Chairman.  And what an 1129 

incredible group of witnesses and excitement that we sense and 1130 

see where we are going on this. 1131 

And so, Dr. Butler, welcome.  We are glad to have you here.  1132 

And what year did you start Camgian? 1133 

Mr. Butler.  Two thousand six. 1134 

Mr. Harper.  Okay, 2006.  And we are now 2017.  Did you 1135 

envision the progress that you would have made to this point when 1136 

you talk about where we are today with the IoT? 1137 

Mr. Butler.  I didn't.  I think we are making great strides 1138 

in the United States in advancing this technology.  I think the 1139 

opportunity for the United States is significant, both 1140 
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domestically in terms of operational savings and productivity, 1141 

but also as a business that we can propagate to the rest of the 1142 

world. 1143 

Mr. Harper.  Let's talk a minute about what is an important 1144 

issue and ongoing almost crisis, and that is our aging 1145 

infrastructure that we have in this country.  I know the President 1146 

was in, I believe, Ohio recently.  And your company, Camgian, 1147 

along with Egburt, your technology that you have, tell us a little 1148 

bit more about how that is impacting, particularly the Markland 1149 

Lock and Dam on Ohio River and what you see as this technology 1150 

to help us with that aging infrastructure. 1151 

Mr. Butler.  Sure.  Our software has been built to provide 1152 

enterprise with monitoring applications.  So, for example, it is 1153 

very flexible in terms of integrating advanced industrial sensors 1154 

and then also integrating the sensor processing and analytics 1155 

associated with that data.  So, we can build very scalable 1156 

products that can extend out to this type of infrastructure. 1157 

Now, when considering the aging infrastructure problem, one 1158 

of the problems that we have in the United States today, a lot 1159 

of these large, critical systems were built more than 50 years 1160 

ago with a 50-year lifespan.  So what we are seeing now is that 1161 

the unscheduled maintenance of these systems is rapidly 1162 

increasing. 1163 
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So, in addition to new innovations in terms of repairs and 1164 

refurbishment, concrete and steel, it is our thesis that data can 1165 

bring a lot to that market by making these systems intelligent, 1166 

by imbuing these systems with sensors and communications and 1167 

analytics technologies, can provide both engineers and operations 1168 

personnel real time, valuable insights into the structure health 1169 

and operational conditions of these systems over time.  And so 1170 

they can use that information to make better decisions about how 1171 

to address these problems before they become failures. 1172 

A system like the Markland Lock and Dam, for example, if that 1173 

system goes down it is millions of dollars of economic impact to 1174 

the local economy per day.  So it is very important that these 1175 

systems maintain significant up time in their operations. 1176 

Mr. Harper.  And then this, and these sensors and this 1177 

information that is gathered realtime, it allows you to know when 1178 

there is perhaps a crisis, perhaps a problem that needs immediate 1179 

concern and helps them stay on a better maintenance schedule, I 1180 

assume? 1181 

Mr. Butler.  That is correct.  That is correct. 1182 

Mr. Harper.  You know, you also stated that the industrial 1183 

Internet of Things applications certainly are driving some 1184 

amazing revolutionary gains in businesses.  So what you are doing 1185 

there is through the Army Corps, U.S. Army Corps of Engineers there 1186 
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at Markland.  But talk about what you think we are going to see 1187 

or what we should look for as how this really benefits businesses 1188 

on what you're doing. 1189 

Mr. Butler.  Sure.  I think that same model, when it comes 1190 

to improving down time and reducing failures in mechanical 1191 

systems, it applies an extrapolates across a number of industrial 1192 

markets today.  That includes areas like manufacturing.  It also 1193 

includes areas like agriculture.  It includes areas like 1194 

transportation, healthcare, energy for example.  Any of these 1195 

industries that rely on equipment to drive their business model, 1196 

these types of efficiency gains are enormous in terms of 1197 

significantly reducing any down time in those systems; and also, 1198 

the aspect of security and safety with the failure of these types 1199 

of systems. 1200 

So the type of work that we are doing with the Corps of 1201 

Engineers today I think also applies across the industrial 1202 

industry or industrial market and sector in general, and not only 1203 

applies, obviously, to domestic problems that we are addressing 1204 

here in the United States, but also around the globe. 1205 

Mr. Harper.  So, when we are looking at this, particularly 1206 

how we make sure the Congress doesn't get in the way, what, do 1207 

you have any, any thoughts as to what we can do to help as we develop 1208 

the industrial IoT? 1209 
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Mr. Butler.  Yes.  Good, good question.  I --  1210 

Mr. Harper.  This is your chance to give us advice. 1211 

Mr. Butler.  Sure.  I think, you know, Dr. Bachman said a 1212 

moment ago that this is the most significant technology trend of 1213 

the 21st Century.  And I agree with him on that, on that matter. 1214 

This could be an enormous job creator for the United States 1215 

in the sense that the value that can be extracted from industrial 1216 

IoT technologies is enormous across industries, as we, as we have 1217 

heard.  So, as it relates to what the Federal Government can do, 1218 

I think really three things: 1219 

Number one is to lay out a national strategy for IoT that 1220 

is focused on becoming the leader in the world; number two, serving 1221 

as a catalyst to start this market.  That has been done previously 1222 

with the Internet, with DoD and the ARPANET.  I think we need to 1223 

do the same thing in the industrial IoT.  And I think smart 1224 

infrastructure is a great place to start.  Because if we can build 1225 

and deploy systems in that market, that will extrapolate to other 1226 

markets and help us grow, again, both domestically and 1227 

internationally. 1228 

And if you think about job creation, if I were to, as a 1229 

high-tech company executive, if I think about scaling my business 1230 

to jobs that that would create -- our product engineering jobs, 1231 

jobs for electrical engineers, jobs for mechanical engineers, 1232 
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jobs for industrial engineers, computer sciences, service jobs 1233 

-- so there are lots of jobs that can be created here.  And we 1234 

can service the world with these types of technologies if we decide 1235 

to take the lead in the market. 1236 

Mr. Harper.  Dr. Butler, I hate to cut you off but I am way 1237 

over on my time. 1238 

Mr. Butler.  Oh, sorry. 1239 

Mr. Harper.  But thank you so much.  Very informative.  And 1240 

with that, I yield back. 1241 

Mr. Butler.  Thank you. 1242 

Mr. Latta.  Thank you very much.  The gentleman's time has 1243 

expired. 1244 

And the Chair now recognizes the gentlelady from Michigan 1245 

for five minutes. 1246 

Mrs. Dingell.  Thank you, Mr. Chairman. 1247 

This is an important hearing, a subject that is near and dear 1248 

to me.  The Internet of Things is revolutionizing the way we live 1249 

our everyday lives by offering both companies and consumers a wide 1250 

array of benefits.  We are especially, and as you have seen in 1251 

the discussion today, the benefits have increased connectivity.  1252 

We are seeing it in the transportation sector in all the ways that 1253 

we have been discussing this morning. 1254 

In my home state of Michigan we are watching the auto industry 1255 
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turn into the mobility industry.  And this transformation is 1256 

being driven by the development of connected and automated 1257 

vehicles.  So I am very pleased that the committee is continuing 1258 

to focus on this. 1259 

Before I ask my questions, which I won't have enough time 1260 

to do it, I want to support what my colleague from Illinois, Jan 1261 

Schakowsky, was talking about in the technology for the HOT CAR 1262 

bills.  I am going to be co-sponsoring it with her.  And would 1263 

say to all of you we even need to be looking at technology further.  1264 

That is one way.  But wouldn't it even be better if we talked to 1265 

child seat makers about putting technology in the child seat? 1266 

So, I want to commit to work with you, and already started 1267 

on that.  So that is how, what we are talking about today, how 1268 

can innovation make a difference. 1269 

But let me quickly go to General Motors, Mr. Peter Kosak.  1270 

Your testimony talks about GM's investment in Maven, a ridesharing 1271 

service.  It is my understanding that Maven Gig is doing great 1272 

work with ridesharing applications.  How transformative will 1273 

Maven be?  And where will we see the greatest benefits ultimately 1274 

down the road? 1275 

Mr. Kosak.  Yes, that is a great question.  I think this, 1276 

the -- I guess my answer would touch on a number of issue and 1277 

opportunity areas. 1278 
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Maven is a platform, and as a sharing platform the objective 1279 

is to have a set of assets that are better utilized, more 1280 

efficiently utilized overall.  And, you know, we are thinking a 1281 

lot about under served communities and serving persons with 1282 

disabilities, and a variety of different situations where there 1283 

isn't sufficient service today. 1284 

And you could even imagine, though, a rural environment where 1285 

you have harried parents, you know, frantic to get their kids to 1286 

after school activities, and the need to get elderly to, you know, 1287 

mid-morning doctors' appointments or out to do errands, or serving 1288 

persons with disabilities.  And through the Internet of Things 1289 

and by providing ridesharing services, by linking these things 1290 

together you can get complementary sources of demand, satisfied 1291 

by a shared-use platform that then in the end is economically 1292 

viable, that can serve a number of different cases that it would 1293 

be difficult to justify a service for alone but that now can be 1294 

integrated. 1295 

And you could even imagine entrepreneurs who have a small 1296 

fleet of autonomous vehicles in their community serving all these 1297 

different use cases.  So, I think that the ridesharing platform 1298 

that we have in the form of Maven is foundational to provide for 1299 

autonomous insertion and for the better utilization of automotive 1300 

assets against a whole variety of use cases, not individually but 1301 
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in combination. 1302 

Mrs. Dingell.  In your testimony you also discuss Maven 1303 

Gig's deployment of full electric Chevrolet Bolt vehicles in San 1304 

Francisco and San Diego for ridesharing applications.  I am 1305 

concerned that we have not seen AV -- if many people buy EVs as 1306 

we would like to see.  And I think that everybody would like to 1307 

see it. 1308 

The Chevrolet Bolt EV is the first commercially available 1309 

mass market affordable electric car.  How will your deployment 1310 

of the Bolt in ridesharing applications like Maven Gig help lay 1311 

the groundwork for both the deployment of self-driving, but 1312 

perhaps also increase down the road people's confidence in EVs? 1313 

Mr. Kosak.  Yes, I mean I think the answer is very directly.  1314 

In this application in California, as I mentioned earlier, the 1315 

number of miles covered in these vehicles on average is four times 1316 

what personally-owned EVs are covering.  And so it is really 1317 

pushing the limit. 1318 

Really there is a chicken and egg problem right now with 1319 

electric vehicles and with charging infrastructure.  No one wants 1320 

to put charging infrastructure place until people by EVs, and 1321 

people don't want to buy EVs until there is electrical charging 1322 

infrastructure in place.  And with this deployment we are pushing 1323 

the boundary.  We are going to charging station installers and 1324 
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electric utilities.  We are demonstrating the level of demand 1325 

that you can generate with a ridesharing service.  That is an 1326 

incentive for them to put in place charging infrastructure.  And 1327 

then I think privately-owned vehicles will, will sort of draft 1328 

in behind that. 1329 

I also think it is a highly-visible application of EVs.  You 1330 

know, the drivers can't believe how much they are able to drive.  1331 

And they are able to get 160 miles of charge in just an hour with 1332 

a charger.  So we have a lot of cases where people are getting 1333 

into the back of these cars during ridesharing and they are saying, 1334 

"What is this?"  And it gets this dialog going around just how 1335 

capable and cool EVs can be. 1336 

So, I think by from both a visibility perspective and then 1337 

also from driving and infrastructure installation perspective it 1338 

is having a direct impact. 1339 

Mrs. Dingell.  Thank you. 1340 

Thank you, Mr. Chairman. 1341 

Mr. Latta.  Thank you very much.  The lady's time has 1342 

expired. 1343 

The Chair now recognizes the gentleman from Texas, the former 1344 

chair of the subcommittee, for five minutes. 1345 

Mr. Burgess.  Thank you, Mr. Chairman, and thank you for 1346 

having this hearing today. 1347 
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Before I get started with my questions I just want to 1348 

acknowledge the participation of constituents from the district, 1349 

the good folks at Network Thermostat, who participated in our 1350 

Internet of Things Showcase downstairs. 1351 

And, Mr. Chairman, I also have to say I had occasion to be 1352 

up very early this morning and you have had staff who were on the 1353 

job getting things ready at a very early hour.  So, 1354 

congratulations to you on motivating your highly-efficient staff 1355 

to be so attentive. 1356 

Dr. Marras, I wasn't going to ask you this but now I have 1357 

been provoked by one of Ms. Schakowsky's questions on the issue 1358 

of data collection and data sharing.  And this was a big part of 1359 

another bill that this, not this subcommittee but this committee 1360 

did, called Cures for the 21st Century.  And this is a way we deal 1361 

with data and the interoperability of data.  And you have touched 1362 

on that in your testimony.  In fact, I really like the fact that 1363 

you laid out enumerating how can Congress help with what you have 1364 

identified as a problem. 1365 

So you spoke to it a little bit when you answered Ms. 1366 

Schakowsky's questions of difficulties you run up against with 1367 

the institutional review boards and data collection, but could 1368 

you just expound upon that a little bit? 1369 

Mr. Marras.  Yes.  Thank you for the question. 1370 
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It is very, it is very difficult to get through the burden 1371 

of the layers and layers and layers and layers of protection that 1372 

are involved with patient data.  Now, I fully agree we need 1373 

patient data.  And I always thought it was a whole lot easier than 1374 

what it is to get through this to build these databases that we 1375 

really need to understand spine disorders. 1376 

But, like I said, it has taken us a matter of years to get 1377 

access to the data we need because of the way the laws are set 1378 

up. 1379 

Mr. Burgess.  So, you are building a database of biometrics 1380 

and biomechanics that could be enormously useful for people who 1381 

are studying in this field, and a database that probably hasn't 1382 

existed before you put pen to paper to try to create it.  And I 1383 

am sure there are other applications in other areas of medicine.  1384 

But it, it is difficult. 1385 

And I think we, you know, again when we worked on the Cures 1386 

bill we identified some of those difficulties.  But it is so 1387 

massively important that the people who are able to accumulate 1388 

and categorize and the encyclopedia that you build off of 1389 

biomechanics is going to inform future physicians and scientists 1390 

in a way that is almost unimaginable now. 1391 

Mr. Marras.  Exactly.  And, you know, I agree totally with 1392 

the spirit of the law.  But the way it is, the way it works and 1393 
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to gain access to the data you need to build our databases is just 1394 

extremely burdensome.  And as we all know, funding for these types 1395 

of studies is extremely tight.  And one has to jump through many, 1396 

many, many, many hurdles in order to get access to the data that 1397 

we really need.  It is not impossible, but it's just --  1398 

Mr. Burgess.  Right. 1399 

Mr. Marras.   -- extremely difficult. 1400 

Mr. Burgess.  I am glad that there are bright people such 1401 

as yourself that are working on this because the future 1402 

generations will thank you. 1403 

Mr. Kuhns, I just wanted to, first off, acknowledge in your 1404 

testimony, your written testimony, acknowledge the amount of 1405 

chaos that is in this environment.  So that can be a positive 1406 

thing.  And some of us live with more or less amounts of chaos 1407 

in their lives.  And chaos can be a driving factor in creativity. 1408 

One of the things I really liked about your testimony is you 1409 

referenced the 2015 hearing that we had on this, on this same 1410 

subject.  And I just wanted to take a moment and quote the last 1411 

concluding thought from my opening statement that morning.  "In 1412 

our examination of privacy and security issues, it is important 1413 

that we balance these concerns with the creativity and innovation 1414 

driving this market forward.  Too much potential for economic 1415 

progress and consumer welfare is at stake to act without a full 1416 
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appreciation for what this market can offer." 1417 

Those words were true two years ago; they are true still 1418 

today.  So I thank you for reminding me how, the important work 1419 

that we are doing. 1420 

And then, finally, Mr. Kosak, on the issue of the child in 1421 

the hot car.  I do want to encourage you.  When I first learned 1422 

about OnStar many, many years ago that was one of the first things 1423 

that crossed my mind: here is a technology that if it could detect 1424 

a life form in the car, whether it be a child or a pet or an elderly 1425 

person who was left in the car that now is achieving a temperature 1426 

that is incompatible with future existence, that something ought 1427 

to happen, and somebody ought to be notified, and either the horn 1428 

honk, or the windows come down or the lights flash.  So I have 1429 

always felt that that is something that is technologically within 1430 

our grasp. 1431 

So, I am grateful that your scientists are working on it.  1432 

I think it is important.  And I just don't recall a problem 1433 

occurring in the 1950s and '60s.  Maybe it did and we just weren't 1434 

aware of it because it wasn't reported.  Or maybe there is 1435 

something different about the technology we have in our vehicles 1436 

now that make our children more susceptible to this type of 1437 

accident. 1438 

But I am grateful that you are working on it.  I think it 1439 



This is a preliminary, unedited transcript.  The statements 

within may be inaccurate, incomplete, or misattributed to the 

speaker.  A link to the final, official transcript will be posted on 

the Committee’s website as soon as it is available.  

 

70 
 

 

 

is an important concept, and one that really just begs for a 1440 

solution.  And now to listen to your thoughts on that. 1441 

Mr. Kosak.  Well, thank you very much for the comment.  I 1442 

agree.  I mean I think that is a good example where you can 1443 

demonstrate the power of connectivity and then communicating 1444 

important things. 1445 

We have been using, you know, passenger-side occupant 1446 

sensors for some time for not only sensing an airbag, sensing an 1447 

occupant to make sure that seatbelts are worn or to relate to the 1448 

airbag system itself to judge the size of the occupant and all 1449 

of that.  So, I think that identifying these issues and then using 1450 

the power of technology to solve problems is something that we 1451 

are thinking about every day. 1452 

Mr. Burgess.  Thank you, Mr. Chairman.  I yield back. 1453 

Mr. Latta.  Thank you very much.  The gentleman's time has 1454 

expired. 1455 

The Chair now recognizes the gentleman from California for 1456 

five minutes. 1457 

Mr. Cardenas.  Thank you very much, Chairman and Ranking 1458 

Member, for having this hearing. 1459 

Mr. Javdani, as you mentioned in your testimony, Louroe 1460 

Electronics has partnered with the U.S. Commercial Service.  1461 

Louroe has been recognized by the U.S. Department of Commerce, 1462 
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and you have also worked with American embassies to bring American 1463 

products to other countries.  How has government investment 1464 

affected Louroe Electronics' ability to grow? 1465 

Mr. Javdani.  Thank you, Congressman.  There are a number 1466 

of programs that we take advantage of with government investment.  1467 

As you mentioned the work with the U.S. Commercial Service, we 1468 

have participated in a handful of trade missions to international 1469 

markets, noticeably to Latin America.  And the work that the 1470 

Commercial Service provides to us in those markets is introducing 1471 

us to potentially interested customers. 1472 

These types of customers are at a very high level.  I like 1473 

to say that I could cold call for ten years and not get these kinds 1474 

of appointments.  And through the influence our embassies have 1475 

internationally, we get an audience right away. 1476 

Secondly, we work with a group CMTC, California 1477 

Manufacturing Technology Consulting, to help us optimize our 1478 

production process, our planning process, our innovation process.  1479 

CMTC is an organization with funding from NIST and also MEP, the 1480 

Manufacturing Extension Partnership.  Through our work with them 1481 

we have found ways to reduce the operating costs of manufacturing, 1482 

improve our forecasting methodology so that we have fewer dollars 1483 

tied up in both raw materials and finished goods.  And we use those 1484 

dollars then to invest in R&D, in pursuing new IoT-related 1485 
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technologies. 1486 

So, as Dr. Butler mentioned moments ago, when we look at the 1487 

new types of jobs being created, what Louroe Electronics is 1488 

finding is that our investments into R&D increases our need for 1489 

computer scientists or coders or the types of jobs that are 1490 

specific to IoT fields, as opposed to more traditional analog 1491 

electronics or other types of manufacturing. 1492 

Mr. Cardenas.  Thank you. 1493 

Gentlemen, when it comes to much of what is driving private 1494 

industry in the Internet of Things, does much of it have to do 1495 

with increasing productivity for the end user, and also increased 1496 

safety for the end user?  Are those two driving factors?  Because 1497 

when I was out there looking at many of the products around the 1498 

corner here with the displays that are going on, that seemed to 1499 

be two main themes, whether it is vehicles or something with 1500 

intelligence in it. 1501 

Mr. Javdani.  I can briefly speak to that.  What we find is 1502 

that most of the work that goes into an analysis or process can 1503 

be automated.  So productivity can increase because the time that 1504 

would have been needed to conduct review of certain data is now 1505 

automated.  So that frees up worker time for other, other items. 1506 

Mr. Kosak.  If I just -- oh, sorry. 1507 

Mr. Cardenas.  Go ahead.  Yes. 1508 
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Mr. Kosak.  If I could just add to that, I think maybe the 1509 

ultimate example of that is autonomous vehicles where, you know, 1510 

they see better and they see more than human drivers.  And by 1511 

networking them together you can create vastly safer systems for 1512 

personal mobility overall. 1513 

Mr. Cardenas.  So, efficiency, increased productivity again 1514 

a common theme; right? 1515 

Mr. Kosak.  Yes.  Efficiency in group management and 1516 

safety, and just better sensing and response. 1517 

Mr. Cardenas.  And, again, safety as well, some two major 1518 

themes. 1519 

And I have a tongue-in-cheek question.  Is the Internet of 1520 

Things, does it tend to be a male-dominated environment, 1521 

gentlemen?  What does the diversity look like? 1522 

Half the population of this country are women, and yet, at 1523 

the same time when it comes to technology and certain 1524 

environments, or what have you, we find that it seems to be mostly 1525 

men hanging out in that environment.  What is the industry doing 1526 

that you are aware of, or what are you involved in directly that 1527 

is trying to make sure you are cognizant of that? 1528 

And matter of fact, I saw something recently where a very 1529 

famous man, Warren Buffett, said, I have tremendous confidence 1530 

in the U.S. economy.  And he was commenting about how his sisters 1531 
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are just as smart as him, his sisters are just as capable as him, 1532 

but he was the guy in the family so he was the one that got to 1533 

rise to being this famous, incredible entrepreneur.  And yet, he 1534 

was saying, you know, my sisters are just as capable as me, but 1535 

the environment nurtured me to be the guy instead of my sisters.  1536 

And then the main point that he made, he said, I have tremendous 1537 

confidence in the United States economy, because look at what we 1538 

have done with only truly taking advantage of half of our 1539 

workforce, half of our resources. 1540 

In other words, he is pointing out the fact that if we include 1541 

women and we are cognizant of that, maybe we will be even more 1542 

successful, maybe we will be more innovative, maybe we will 1543 

advance quicker, faster, better. 1544 

Any comments? 1545 

Mr. Marras.  I think it is beginning to change.  I think it 1546 

goes back to our educational system.  You know, I am, my primary 1547 

appointment is in an engineering college.  And, you know, some 1548 

of the --  1549 

Mr. Cardenas.  I am an engineer, too.  And I remember in 1550 

those classes women, very smart on campus, just weren't in class 1551 

with me. 1552 

Mr. Marras.  And there, especially those in biomedical 1553 

engineering, care more about people.  You're starting to see more 1554 
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and more of them.  It is just a slow change. 1555 

Mr. Cardenas.  Well, my time is up.  But if you can share 1556 

sometime today about maybe some activities that are going on to 1557 

increase that awareness and make that difference. 1558 

Thank you, Mr. Chairman. 1559 

Mr. Latta.  Thank you very much.  The gentleman yields back. 1560 

The Chair now recognizes the gentleman from New Jersey for 1561 

five minutes. 1562 

Mr. Lance.  Thank you, Mr. Chairman.  And good morning to 1563 

the panel.  Thank you for your testimony. 1564 

Later this afternoon I am meeting with the Christopher and 1565 

Dana Reeve Foundation, located in Short Hills, New Jersey, in the 1566 

district I serve.  So I am particularly interested in Dr. Marras' 1567 

testimony regarding your fine work at the Spine Research 1568 

Institute. 1569 

Dr. Butler, can you please explain how connected devices and 1570 

Internet connectivity capability have affected your business? 1571 

Mr. Butler.  It certainly has put us now in a position to 1572 

scale our business.  I think it is a tremendous opportunity, 1573 

again, across multiple markets.  So it allows us to scale in a 1574 

variety of different industries beyond some core industries that, 1575 

that we are focused on today. 1576 

I think if you look at the make-up of the workforce that we 1577 
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have in our company today, again as I mentioned to Congressman 1578 

Harper earlier, we have product developers, electrical engineers, 1579 

mechanical engineers, industrial engineers, but we also have 1580 

software developers.  We also have service people that support 1581 

the service side of our business and sales, marketing and, of 1582 

course, finance. 1583 

And I think that over time, as we scale our business we will 1584 

scale in all facets of that business.  And so I think in terms 1585 

of creating more job opportunities in the United States, if we 1586 

are the leader in this industry and we are the provider of these 1587 

technologies and services to the global economy, we will see job 1588 

creation across that entire spectrum of our workforce. 1589 

Mr. Lance.  And have you seen increases in employment in 1590 

recent times? 1591 

Mr. Butler.  Yes.  And we are, we are hiring now.  We plan 1592 

to hire a number of new engineers as it relates to percentage of 1593 

our total employee base by the end of this year.  So we are, we 1594 

are growing on the back of the IoT industry at this point. 1595 

Mr. Lance.  And regarding employment of engineers, is there 1596 

a flow from our graduate schools regarding engineers in this 1597 

country? 1598 

Mr. Butler.  Yes.  I think for us it is a combination of 1599 

both: we hire new college graduates and we also hire more 1600 
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experienced engineers as well.  A lot of times we look to hire 1601 

experienced engineers to take on new project management roles and 1602 

leadership roles in the organization.  And then we bring in new 1603 

college graduates to work with those more experienced engineers 1604 

as part of our product development program.  So I think it is 1605 

really a combination of both. 1606 

Mr. Lance.  Thank you. 1607 

Dr. Bachman, can you explain, please, how the collection of 1608 

data from installed devices can be used to optimize business 1609 

practices and operations? 1610 

Mr. Bachman.  Yes, sir.  Most of the operations we do, we 1611 

really don't know what is going on.  We are assuming that there 1612 

is a certain -- that our machines are working the way they are 1613 

supposed to work, and so forth.  If we can monitor them, then we 1614 

know when things aren't working the way they should. 1615 

And, so, at the very beginning of IoT the value was seen as 1616 

in predictive maintenance and making sure that things are working 1617 

the way they should.  But it goes beyond that, because when you 1618 

have that data and you can correlate against other things, things 1619 

that you may not even think are relevant, like the weather, for 1620 

example, or where the trucks are on the highway, you discover all 1621 

kinds of patterns that we would normally not understand.  And you 1622 

can leverage that information to improve your operations, whether 1623 
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you are turning your lights off ten minutes sooner, or maybe you 1624 

are changing which warehouses you are going to be using. 1625 

It is the aggregation of many different types of data from 1626 

many different sources that really brings the true value of IoT.  1627 

So, when I talk to people, the easiest thing we understand is, 1628 

yeah, I can see where my pipes are leaking.  That is valuable; 1629 

right?  That is a very obvious example. 1630 

But the way I describe it, it is like a chess game, you have 1631 

many, many different things going on.  And if you have data on 1632 

all of that then you can optimize your chess game and you can do 1633 

ever greater value that way. 1634 

Mr. Lance.  Thank you. 1635 

And, Dr. Bachman, different people in different situations 1636 

often define privacy differently.  Do you think that the market 1637 

is capable of addressing concerns related to privacy in the 1638 

Internet of Things market over time? 1639 

Mr. Bachman.  This is an issue that is continually evolving, 1640 

so there is no silver bullet that you can point to today.  So, 1641 

I think we have to recognize that, and recognize that this is going 1642 

to be continuously a challenge that we are continuously solving. 1643 

I will have to say that it is not just Internet of Things.  1644 

So we get the benefit from the solutions of other industries, such 1645 

as mobile connectivity or apps and so forth that are also 1646 
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addressed.  And the biggest markets are in industry where privacy 1647 

is not so much of an issue but security is an issue.  And there 1648 

is going to be a number of developments, of course, that we are 1649 

all looking at, end-to-end encryption and, you know, better 1650 

authentication and these types of things to prevent malicious 1651 

break-ins. 1652 

But, also, the business models are going to -- at least at 1653 

the beginning people are taking steps where security is less of 1654 

a concern in the sense that they are analyzing data but they are 1655 

not controlling machinery, for example, at this point. 1656 

Mr. Lance.  Thank you.  My time has expired.  Thank you, Mr. 1657 

Chairman. 1658 

Mr. Latta.  Thank you very much. 1659 

The Chair now recognizes the gentleman from West Virginia 1660 

for five minutes. 1661 

Mr. McKinley.  And, thank you, Mr. Chairman.  I might 1662 

suggest, Mr. Chairman, that along this topic there was a great 1663 

book published last year, in April of 2016, Stephen Chase wrote 1664 

called "The Third Wave."  And it might be something we might try 1665 

to encourage all the members of our committee to take a look at 1666 

that to see, because he addressed this issue at least over two 1667 

years ago and finally got his book published last year.  But it 1668 

is an excellent article -- book about the possibilities that we 1669 



This is a preliminary, unedited transcript.  The statements 

within may be inaccurate, incomplete, or misattributed to the 

speaker.  A link to the final, official transcript will be posted on 

the Committee’s website as soon as it is available.  

 

80 
 

 

 

have in this, "The Third Wave," if you all happen to have read 1670 

that. 1671 

Mr. Kuhns, I have got a question of you, for you.  Do you 1672 

know whether or not the IoT provisions are being included within 1673 

certification for LEED buildings?  Do you know whether or not they 1674 

have creeped into there to be one of those key factors? 1675 

Mr. Kuhns.  I don't know specifically with respect to LEED 1676 

buildings.  One of the problems is that IoT is kind of a general 1677 

phrase that can be applied to almost any Internet-connected 1678 

device.  So what we are particularly more interested in is 1679 

standards or best practices that relate to energy efficiency, to 1680 

systems actually working, regardless of the technology and 1681 

regardless of whether you label that as IoT. 1682 

Mr. McKinley.  Okay.  I just, I just would like to see us 1683 

move into that. 1684 

Mr. Kuhns.  Yes. 1685 

Mr. McKinley.  I think it is an opportunity for people to 1686 

get more LEED certification and to use our technology, the 1687 

Internet of Things, to be able to do more higher efficiency 1688 

buildings. 1689 

Let me, just an overall concept of what I have heard all five, 1690 

six of you in your presentation.  This proliferation of Internet 1691 

of Things, both in Chase's book and your own technology and what 1692 
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you have seen and how it has grown over the years, it seems like 1693 

it opens the door for a virtual smorgasbord of bad actors and 1694 

malware being developed.  Because if, as the article said in USA 1695 

Today this morning, if we can't even protect our electric grid, 1696 

how do we think with all these smaller firms, how are we going 1697 

to prevent someone from gaining access to our personal lives, 1698 

whether it is the telephone or our cars or whatever that might 1699 

be?  What role can we do, should we be playing to try to correct 1700 

that? 1701 

Mr. Kuhns.  So, let me just take it if I could.  That is one 1702 

of the points that I tried to make in my initial testimony. 1703 

From where I sit, we can do as good a job as possible at making 1704 

sure that our devices are secure and that default passwords are 1705 

changed.  In fact, we don't even use default passwords at all for 1706 

that exact reason.  But what is missing is if I am in my house 1707 

and somebody is going around rattling the door, I can call the 1708 

police and say, "Hey, there is a bad guy trying to get in." 1709 

In the Internet people are rattling my doorknob hundreds of 1710 

times per day and there is not really anyone I can call.  I feel 1711 

like we need a national or maybe international more effective law 1712 

enforcement response.  We need to have somebody looking at bad 1713 

guys and tracking them down. 1714 

I can give you a list of IP addresses in Ukraine that tried 1715 
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to get into our system today, but there is nobody to give it to.  1716 

So, I see that as a, yeah, we need both sides.  We need to have 1717 

better door locks, but we need to have somebody tracking down the 1718 

bad guys and doing something about it. 1719 

Mr. McKinley.  Okay, thank you.  And I hope the rest of you 1720 

get back to us.  I would like to hear from your perspective because 1721 

if our utilities can't prevent it, I wonder about individual firms 1722 

that don't have that. 1723 

Mr. Kosak, back to you.  Because I, I really thought Ms. 1724 

Schakowsky hit a homerun with her question.  A second, follow-up 1725 

question I think would be just as fundamentally is if we believe, 1726 

if we think there is a predicate for using seatbelts, why are we 1727 

able to operate our vehicles without wearing a seatbelt? 1728 

Mr. Kosak.  Do you mean why isn't it --  1729 

Mr. McKinley.  Why are cars, why are manufacturers not 1730 

putting a triggering mechanism in so that if it is so important 1731 

why don't we go so fundamentally as the car can't start unless 1732 

someone has a seatbelt on? 1733 

Mr. Kosak.  Well I, you know, I can't answer the broader 1734 

societal question.  I can say that we do a lot to strongly 1735 

encourage in my --  1736 

Mr. McKinley.  A little bell comes on every -- I know when 1737 

my wife doesn't put her seatbelt in the car a little beep goes 1738 



This is a preliminary, unedited transcript.  The statements 

within may be inaccurate, incomplete, or misattributed to the 

speaker.  A link to the final, official transcript will be posted on 

the Committee’s website as soon as it is available.  

 

83 
 

 

 

on.  But if something is fundamental, if we say that is going to 1739 

be something we can save lives and save energy and for healthcare 1740 

if we would wear seatbelts, I am just curious why we have not done 1741 

that. 1742 

Mr. Kosak.  Yes, I am not, I am not sure.  But, again, the 1743 

reminders are pretty relentless.  And to some, you know, pretty 1744 

irritating.  But I think they have become more pervasive, you 1745 

know, with we have identified more direct ways to communicate that 1746 

are harder to ignore. 1747 

Mr. McKinley.  Thank you.  My time has expired. 1748 

Mr. Latta.  Thank you.  The gentleman's time has expired. 1749 

And the Chair now recognizes the gentleman from Florida for 1750 

five minutes. 1751 

Mr. Bilirakis.  Thank you.  I appreciate it, Mr. Chairman. 1752 

Dr. Marras, can you please explain how the use of innovative 1753 

technology in IoT has contributed to the work being done at the 1754 

Spinal Research Institute?  And I would like to, if you could tell 1755 

me a little bit on how you have helped maybe possibly veterans, 1756 

you know, that have spinal chord injuries as well with this 1757 

technology. 1758 

Mr. Marras.  Yes.  So the IoT basically allows us to marry 1759 

information from wearable sensors that talk about how you move, 1760 

with information from data we could get, for example, of 1761 
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veterans', like, prostheses and things like that and how they hit 1762 

the floor, with information about how they recruit their muscles.  1763 

And the IoT marries that information with our models.  And our 1764 

models are distributed amongst many different sources, so we could 1765 

download anatomy from databases, we could download architecture 1766 

and reverse engineer a person's spine. 1767 

And it basically allows us to communicate in a very, very 1768 

efficient way which if you were doing this by hand would take you, 1769 

you know, months compared to what takes now seconds.  As a matter 1770 

of fact, our models used to take months to build, and now we can 1771 

build a model of a person in seconds.  And it helps us understand 1772 

what is unique about that person, how much tissue loading is too 1773 

much tissue loading, and what needs to be done to help fix that. 1774 

And I should also say we don't focus on spinal chords, we 1775 

focus on spines. 1776 

Mr. Bilirakis.  Okay, very good.  Thank you. 1777 

Dr. Bachman, can you please speak to how privacy concerns 1778 

are being addressed by industry, especially as we see the number 1779 

of IoT applications increasing rapidly? 1780 

Mr. Bachman.  So, I think privacy, especially for 1781 

consumer-facing products is a big concern for everyone.  And I 1782 

think what, what I am seeing is that there is no single standard 1783 

way to address that.  And, in fact, most of the devices that I 1784 
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am familiar with follow pretty much the mobile phone model.  They 1785 

basically consider themselves a mobile phone without a front face 1786 

on it. 1787 

So there is no, there is no single solution other than what 1788 

is already being done for mobile devices.  However, there is a 1789 

lot of good ideas that are being discussed, for example, things 1790 

like end-to-end encryption, things like better authentication.  1791 

I think we would benefit greatly from standards that sort of lay 1792 

out what is considered a safe device and what is not considered 1793 

a safe device. 1794 

Also, we would benefit greatly if we could have independent 1795 

watch dogs, for example, that indicate these products are 1796 

considered safe and these aren't; sort of an Energy Star type of 1797 

certification.  I think that would really help, actually, 1798 

everyone, not only the consumers but also the industry because 1799 

when we have the trust of the consumer then we can sell our products 1800 

to them.  But if people feel like we are stealing their 1801 

information, then they are not going to buy our products.  So, 1802 

some sort of independent certification or eye on this would 1803 

actually help us a lot. 1804 

The other thing is I think one last thing I want to mention 1805 

because this is something that we don't have any requirement to 1806 

do, but if we were to build an IoT device, we have no requirement 1807 
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to disclose what data we are collecting.  And I think it would 1808 

be very helpful if there was such a requirement.  Because when 1809 

you buy a product, even if it is completely secure and no one can 1810 

hack in, you don't know how much data it is collecting, when it 1811 

is collecting, and what it is sending to the owner that, to the 1812 

company that is selling you that.  They may be selling your 1813 

information to other people. 1814 

At least in the apps we are used to having to sign an end 1815 

user license agreement, and in devices we don't have to do that.  1816 

So I think it would be useful to have some sort of requirement 1817 

of disclosure, even if it's a voluntary with a star, you know, 1818 

with a certificate or something like that associated with it. 1819 

Mr. Bilirakis.  Okay, thank you very much. 1820 

Dr. Butler, is there anything we can do as policy makers to 1821 

promote the growth of industrial IoT?  Dr. Butler. 1822 

Mr. Butler.  Yes, I think there are a few things.  I think, 1823 

number one, continue to work with organizations like the IIC and 1824 

the OIC, the consortium, that are today looking at, looking at 1825 

how to grow the industrial IoT space.  I think, as I mentioned 1826 

earlier today, I think adoption would be great.  I think the 1827 

opportunity for adoption within the federal space today is 1828 

significant.  And I think if we look back historically on how the 1829 

internet came to pass and its growth, the Federal Government was 1830 
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instrumental in that in terms of developing the ARPANET and the 1831 

NSF funding that went along with that to serve as a catalyst.  So, 1832 

I think adoption in certain areas. 1833 

And then I also think funding research and developments in 1834 

the key areas to provide competitive advantage.  And I think a 1835 

light regulatory touch to promote innovation. 1836 

Mr. Bilirakis.  Very good.  Thank you. 1837 

Anyone else, I have got, well, got -- No, I am over.  I am 1838 

over, Mr. Chairman.  I yield back.  Thank you. 1839 

Mr. Latta.  Okay.  The gentleman yields back. 1840 

The Chair now recognizes the gentleman from Oklahoma for five 1841 

minutes. 1842 

Mr. Mullin.  Thank you, Mr. Chairman.  And thank you to the 1843 

whole panel for being here today. 1844 

Although I don't consider myself a tech-savvy individual, 1845 

I do realize that technology is in a lot of cases making our lives 1846 

easier and saving lives at the same time.  We are talking about 1847 

the new technology of detecting when we leave a child in a car 1848 

seat. 1849 

I can tell you, my wife and I, we have five kids, and they 1850 

age from right now 13 to 6.  But when we had just had our twins, 1851 

we jumped out at church and walked into the church and immediately 1852 

realized we left our 4-year-old daughter in the car seat.  I mean, 1853 
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it was less than probably two minutes and, fortunately, it wasn't 1854 

hot that day, it was this beautiful fall day, but it can happen.  1855 

It can happen just like that.  And any parent that has been a -- 1856 

that has had young kids know that that can happen quickly.  And 1857 

that is where technology comes in. 1858 

And so we appreciate all you all being here. 1859 

Dr. Marras, is that how you say it? 1860 

Mr. Marras.  Marras. 1861 

Mr. Mullin.  Marras.  Dr. Marras, thank you for being here.  1862 

I understand the technology to which you are looking into right 1863 

now is to protect backs, spinal injuries.  A question that I have, 1864 

I come from, you know, a very athletic background and fought 1865 

professionally for a few years.  And, ironically, I am limping 1866 

today.  I have no idea what I did to my back.  But it can happen 1867 

tomorrow. 1868 

My wife who her and I are going to be celebrating our 20th 1869 

anniversary tomorrow -- I got to throw that in there by the way, 1870 

Chairman, I have to throw that -- you know, 20 years is a big task 1871 

--  1872 

Mr. Latta.  Oh, our anniversary is tomorrow.  It is 31. 1873 

Mr. Mullin.  Oh, 31, is it?  I am not going to say my wife 1874 

can make 31 years with me.  I couldn't have made two. 1875 

But she is very athletic.  And she was working out the other 1876 
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day and literally just bent over to grab a weight and hurt her 1877 

back for the first time ever.  The technology that you are having 1878 

I know can help, you know, diagnose to some degree of what is 1879 

causing that and the movements that cause it. 1880 

Specifically what I wanted to talk about, though, is moving 1881 

into the realm of professional sports, but moving into the realm 1882 

of even the smaller kids, is it possible that this band that you 1883 

are having, I guess that wears on your wrist, is that where you 1884 

are moving to; is that right? 1885 

Mr. Marras.  Not exactly.  It is on the, on the spine. 1886 

Mr. Mullin.  On the spine. 1887 

Mr. Marras.  Yes. 1888 

Mr. Mullin.  Is it, is it possible for you to build it to 1889 

detect it in athletes and programs and knowing the pressure, the 1890 

pressure points?  Because maybe we can change some of the 1891 

techniques that we are showing that can prevent a lot of this. 1892 

Mr. Marras.  As a former college athlete I am very sensitive 1893 

to your question.  And I have experienced all kinds of problems 1894 

myself.  The thing that is unique about the spine is you don't 1895 

know when damage is occurring.  Typically in the spine, when you 1896 

have serious problems it occurs in the disk.  And the disk is very 1897 

atypical because there are not very many what is called nerve 1898 

endings in the disk.  You really can't feel what is going on until 1899 
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it is too late. 1900 

And so with our technology, by bringing people into our 1901 

laboratory and putting smart sensors on them and building models 1902 

of what they are -- how they are responding to this, we could 1903 

pinpoint how much is too much exposure to whatever, including 1904 

sports.  As a matter of fact, we have had some experience doing 1905 

this with golfers.  And when you think about golfing, you are 1906 

holding a club that weighs just a few ounces, yet the loads on 1907 

the spine can be tremendous.  We have to get to that level of 1908 

detail and look inside the body before we understand how much is 1909 

too much.  And that is what we try and offer. 1910 

Mr. Mullin.  So is this, is this more looking towards the 1911 

period of rest that, say, hey, after you do this so long maybe 1912 

you should rest a certain time? 1913 

Mr. Marras.  Yes, it could be that.  But we prefer to look 1914 

at it as maybe you shouldn't be using that technique that is 1915 

damaging the spine.  And there might be better ways to go about 1916 

doing you work or doing your sports. 1917 

Mr. Mullin.  With the technology that you are having, is 1918 

someone capable of wearing it while they play the sport?  And I 1919 

am not saying necessarily golf because that is a sport I don't 1920 

even begin to try.  There is limits to what I am able to do. 1921 

Mr. Marras.  Yes, so, you know, we are talking about really 1922 
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a variety of technologies here.  And some of them, yes, can be 1923 

worn on the field.  Other ones you would have to simulate the game 1924 

in our laboratory.  But at the end of the day we need to compare 1925 

it against what are normal loads in the spine and what are abnormal 1926 

loads in the spine.  And that is how we understand when you are 1927 

doing damage. 1928 

Mr. Mullin.  Well, thank you for the technology you are 1929 

looking into.  I think it is going to pay huge dividends and on 1930 

a lot of professional athletes moving down the road.  So, thank 1931 

you so much. 1932 

Mr. Chairman, I yield back. 1933 

Mr. Latta.  The gentleman yields back. 1934 

The Chair now recognizes the gentleman from Pennsylvania for 1935 

five minutes. 1936 

Mr. Costello.  Thank you. 1937 

I just, Dr. Marras, wanted to follow up on some of the dialog 1938 

you had with Mr. Bilirakis about how the predictability tool would 1939 

impact healthcare costs.  And I understand that is your thing, 1940 

spines.  Perhaps you could share how that application might be 1941 

applied in the healthcare realm with other types of surgery. 1942 

And do you ultimately think that it will mean reduced 1943 

healthcare costs or avoided healthcare costs?  I would be curious 1944 

for you to just speak on that to the extent that you would like. 1945 
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Mr. Marras.  Well, thank you for that question.  It is a 1946 

great question. 1947 

If you look at healthcare costs associated in the spines, 1948 

we spend more money treating people for spine disorders than we 1949 

spend treating people for cancer.  So, we are talking about 1950 

enormous numbers.  And if you look at medicine applied to the 1951 

spine, it is more of an art as opposed to a quantitative science. 1952 

And what we are trying to bring to the table is a way to 1953 

quantify what physicians are facing.  We are not trying to do 1954 

medicine; we are trying to give them the tools to make it more 1955 

quantitative and more precise.  Because the way it works now when 1956 

you have a spine disorder is, you know, your back hurts.  You go 1957 

see your doctor.  They are not really sure what is going on.  You 1958 

go see, get an MRI.  And the MRI might cost you 1,500 bucks, and 1959 

it has got about a 10 to 15 percent chance of telling you what 1960 

is wrong. 1961 

And so then they will send you to physical therapy.  And if 1962 

that doesn't work, then they will send you to, you know, get 1963 

injections.  And at the end of the trail are surgeries.  But it 1964 

is trial and error.  And that gets very, very expensive. 1965 

What we are bringing to the table is the ability to quantify 1966 

what precisely is wrong with that person.  And only change what 1967 

you need to change.  And in that way we think it is going to be 1968 
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very, very cost effective and allow people to get the kind of, 1969 

go directly to the kind of treatment that they want as opposed 1970 

to this long slog of try this, try that, as it is exacerbating 1971 

over time. 1972 

Mr. Costello.  Right.  And I found your testimony very 1973 

compelling. 1974 

Do you have any sense of how you, from an analytical 1975 

perspective, how much you may be able to reduce the number of types 1976 

of procedures or testing that will be avoided as a result of the 1977 

application that you could provide?  And what about other types 1978 

of surgeries or ailments that there might be something more 1979 

preventative or more preemptive that could be done as a 1980 

consequence of the type of application that you have and the type 1981 

of technology that is available? 1982 

Mr. Marras.  Well, our technology allows us to actually do 1983 

virtual surgeries on people.  We could build a model of a 1984 

particular patient's spine, along with all their nooks and 1985 

crannies, and all the individual components of their problem, and 1986 

figure out exactly what surgery that person needs.  Because right 1987 

now surgeries are, you know, throughout the country probably about 1988 

effective less than 50 percent of the time.  And that gets very 1989 

expensive. 1990 

Mr. Costello.  How are insurance companies responding to 1991 
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this? 1992 

Mr. Marras.  Well, we are --  1993 

Mr. Costello.  Or not responding to this. 1994 

Mr. Marras.  Yeah.  We are -- they are tightening up on what 1995 

they are allowing because there has been a lot of abuse of surgery 1996 

over the years.  A lot of times people go right to the surgery 1997 

as opposed to seeing exactly what is wrong with the person.  And 1998 

they tend to, for a lot of surgeons, they do more surgery than 1999 

what is necessary. 2000 

Mr. Costello.  Dr. Bachman.  Thank you.  Dr. Bachman, zero 2001 

power technology, National Science Foundation funding.  The 2002 

question that I have is you speak to your involvement with NSF 2003 

and its support, and its role in supporting IoT -- couple acronyms 2004 

there -- and are you aware of the need or any opportunity to update 2005 

or expand federal grant funding language as a consequence of the 2006 

emerging role of IoT? 2007 

Mr. Bachman.  Yes, sir.  We are funded by the NSF to develop 2008 

zero power sensing.  That means you can create a sensor, put it 2009 

somewhere, and not have to create the batteries or not have to 2010 

hook up to a cable, which is extremely valuable for a lot of remote 2011 

sensing applications.  That kind of technology is not something 2012 

you buy off the shelf.  It is a very advanced technology, so it 2013 

requires sort of fundamental work.  And that is where 2014 
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organizations like the National Science Foundation are very 2015 

helpful. 2016 

I do think it is helpful that they do frame what they are 2017 

funding in the sense of a market such as IoT because it helps guide 2018 

the research to be a little bit more focused on the application.  2019 

And that has been helpful for me, because otherwise we may just 2020 

develop something that can't be turned into an actual product.  2021 

And we actually want to turn these into products to make things 2022 

better. 2023 

So I do, I do like the fact that we frame the -- and certainly 2024 

NSF has helped me do that, frame what they are funding in terms 2025 

of market applications.  Although I would hate to lose the spirit 2026 

of, you know, free thought and, you know, truly basic research 2027 

that they support as well. 2028 

Mr. Costello.  Thank you.  And as my questions, if you have 2029 

any follow-up, anything else comes into mind or any other 2030 

gentlemen on the panel that want to offer any comments on those 2031 

questions, I would certainly encourage you to do so in writing. 2032 

Thank you.  I yield back. 2033 

Mr. Latta.  Thank you very much.  The gentleman yields back. 2034 

And the Chair recognizes the gentlelady from Illinois. 2035 

Ms. Schakowsky.  Thank you, Mr. Chairman.  I just wanted to 2036 

enter unanimous consent to enter into the record a statement from 2037 



This is a preliminary, unedited transcript.  The statements 

within may be inaccurate, incomplete, or misattributed to the 

speaker.  A link to the final, official transcript will be posted on 

the Committee’s website as soon as it is available.  

 

96 
 

 

 

the Electronic Privacy Information Center. 2038 

Mr. Latta.  Without objection. 2039 

[The information follows:] 2040 

**********COMMITTEE INSERT 2**********  2041 



This is a preliminary, unedited transcript.  The statements 

within may be inaccurate, incomplete, or misattributed to the 

speaker.  A link to the final, official transcript will be posted on 

the Committee’s website as soon as it is available.  

 

97 
 

 

 

Mr. Latta.  And seeing no other members here to ask 2042 

questions, I want to thank all of our witnesses today for 2043 

participating.  You know, when you all were across the hall at 2044 

the Internet of Things Showcase, there is great interest and there 2045 

is excitement there, and I think people really see the future right 2046 

now today.  And when we look at the estimate there could be 50 2047 

billion devices interconnected out there by 2025, we know where 2048 

we are heading. 2049 

And so I really appreciate your testimony today. 2050 

And pursuant to committee rules, I remind members that they 2051 

have ten business days to submit additional questions for the 2052 

record.  And I ask that the witnesses submit their responses 2053 

within ten business days upon receipt of the questions. 2054 

And before I adjourn the subcommittee, I just want to again 2055 

thank the committee staffs for all the hard work that they did 2056 

in preparing for the Internet of Things Showcase because, again, 2057 

it was a great success, and I appreciate it. 2058 

And without objection, the subcommittee is adjourned.  2059 

Thank you very much. 2060 

[Whereupon, at 12:38 p.m., the subcommittee was adjourned.] 2061 


