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We will always have STEM with us. Some things will 

drop out of the public eye and will go away, but there 

will always be science, engineering, and technology. And 

there will always, always be mathematics. 

 

Katherine Johnson 

(born 26 August 1918)  

Mathematician at NASA and recipient of the 

Presidential Medal of Freedom (2015) 
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Currently, the New York Section of IEEE comprises of the following  

Active Chapters of the IEEE Societies:

 

• Computational Intelligence Society 

• Computer Society 

• Communications Society 

• Technology Management Society 

• Engineering in Medicine and Biology Society 

• Instrumentation and Measurement Society 

• Power and Energy Society  

• Industrial Applications Society 

• Solid State Circuits/Electron Devices Societies  

• Systems, Man and Cybernetics Society  

• Vehicular Technology Society 

• Broadcast Technology Society 

 

& 

 

The following Affinity Groups as defined by IEEE 

• Consultants’ Network  

• Life Members Affinity Group (LMAG)  

• Women in Engineering  

• Young Professionals 
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QUICK DATE CHECKS FOR NY 

SECTION EXCOMM MEETINGS 
 

The following are the presumed dates for the 2017 

Executive Committee meetings at IEEE NY Section 

(unless otherwise notified in advance, always held 

on the second Wednesday of the month)

 

10 January  

14 February 

21 March 

11 April 

9 May* 

13 June  

No meetings during the months of July and August 

12 September 

10 October 

14 November 

12 December  

 

 

 

******************** 

 

Unless otherwise notified, all ExComm meetings are scheduled for 12:30 pm at the ConEd Building, 4 Irving 

Place, New York. All members of the New York Section are invited to participate in the ExComm meetings. 

However, for reasons of security controlled by ConEd, the owner of the venue, all members desirous of 

attending any ExComm meeting must notify the Section chair. Thank you for your understanding
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From the keyboard  

 

of the editor 

 

 

 

 

 

f you are a member of the IEEE NY Section and wished to check our events 

calendar you may occasionally happen to come across the Monitor Web site and 

if you do, this August insertion may surprise you. After all, we are in August; 

heat waves and extremely muggy days are not yet over. We may feel nostalgic even for 

the cold and slushy wintry days. No wonder that most of the New Yorkers try to take 

their vacation during July and August in their attempts to get away to cooler places or, 

at least, take to the beaches nearby. However, some of our members, those who must, 

for some reason or the other, stay at home continue giving their own hard-earned time 

voluntarily for the uplifting cause of the IEEE. I think they feel that we should take the 

I 
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opportunity of organizing meetings whenever good speakers appear on the scene who 

are willing to share their interesting information with us. These kind and loyal 

members who organize these presentations are familiar with many logistical 

difficulties: dates, timings and food at the networking hour etc. In spite of these 

difficulties, the PES/IAS/LMAG presentations are offered almost once a month 

throughout the year. We extend our congratulations to the members involved.  

Congratulations are also due to the NY Chapter of SMC Society. Their students’ 

group is fantastic. They regularly offer presentations by excellent speakers throughout 

the year. A couple of years ago I myself gave a presentation on the history of the 

Internet at the invitation of the SMSs NY chapter. This year they also plan to offer a 

presentation jointly with PES/IAS at ConEd building to celebrate the IEEE Day in 

October.  

This special issue focuses on the calendar of events in August and beyond in 2018. 

Hope you will read its contents. You may find typos and other inadvertent errors. In 

this edition, as an experiment, we also have resorted to one-column text with slightly 

larger fonts. Do you find it easier to read? Please do let us have your comments and 

suggestions.  

At the IEEE we are dedicated to encourage, help and actively support all efforts in 

our city to support dissemination of and discussion on technical topics that broadly fall 

under the general umbrella “of interest to IEEE.” And today, what technical issue does 

not include that small grain of electronics, computer science, artificial intelligence or 

cybersecurity even if that grain is miniscule? Those grains are our staple food. One bad 

grain can upset your stomach! We scour the calendars of the technology events (with 

emphasis on non-profit organizers), not necessarily those arranged by a Section of the 

IEEE, and we try to present them in a sequential manner. We recognize the fact that we 

are not the sole developers, purveyors and users of advanced technologies. We, 
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therefore, respect others who dedicate their lives and times for developing technologies 

for the benefit of mankind. 

Consider 3-dimensional printing. Only until a few years ago it was in the realm of 

amateur hobbyists from affluent families. Now, since the price of the printers has 

dropped considerably, 3-dimensional structures are being used by professionals for 

creating models, preparation of industrial molds, construction of teaching objects, and 

for making of medical models that have real-time practical usefulness. One proponent 

of creating such 3-D printed medical models is Dr. Alex Chee of Division of Thoracic 

Surgery and Interventional Pulmonology, Beth Israel Deaconess Medical Center, 

Boston, Mass. In this context, Chee has interest in three important disciplines: medical 

science, IT in general and sculpting models. He combines these interdisciplinary skills 

for the benefit of his real patients and research in Boston and virtual patients around 

the globe whose healthcare providers have the will to be “with it” technical innovations. 

I met Dr. Chee at last year’s MakerFaire, NYC. At our invitation he agreed to write a 

short article on 3-D medical imaging in this edition of the Monitor that I urge everyone 

to read. (And visit the MakerFaire in NYC at Queens Science Museum, Corona Park 

this year, 23 and 23 September - https://makerfaire.com/new-york/ ; take your entire 

family with you — from toddlers to college students. They will enjoy. (Disclaimer: I do 

not get paid for writing in favor of MakerFaire.)) 

Those members who regularly read the Monitor surely know about the Future City 

competition for which students, of 6th, 7th and 8th grades in the nation’s participating 

schools discuss the year’s theme with their science teacher-coordinator, write essays 

and build a model based on the theme’s specifications. (A new theme is selected every 

year.) Thus, the students are made aware of the basic components of STEM. The 

competition is held at various levels: metropolitan, regional and, finally, national. The 

regional coordinator of the competition in New York city and vicinity is Karen Armfeld, 

PE. Professionally, she is the Associate VP and Geotechnical Department Manager 

https://makerfaire.com/new-york/
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(NY) of New York-based firm of AECOM. For years, Karen has taken on the 

responsibility of making sure that the competition runs smoothly; given the complexity 

of finding anything even in NYC, the so-called the greatest city in the world, it is no 

small feat. She deserves our applauds. For those who are new to Future City let me 

inform them that the IEEE NY Section is an ardent supporter of the competition. We 

have always contributed a small pecuniary grant for it and our volunteers acted as 

judges in the competition. This year too Karen needs volunteers as mentors. Her flyer 

appears at the end of this newsletter. So, my sisters and brothers in engineering, please 

extend a helping hand to Karen.  

A new venue for discussions embracing STEM, unified creativity and new 

technologies appears, literally, at the end of the block, in (still developing) Hudson 

Yards, near the Javits Center and the new MTA subway station at the end of the line 7. 

It is the office of Hasso Plattner Institut (HPI) housed inside the NY HQ of the German 

software firm SAP and a partner of HPI. Dr. Joann Halpern is its director. Some of you 

who, in the past, attended the excellent seminars and networking cocktails at the 

German Center for Research and Innovation may remember. She was its director. We 

wish good luck to Joann with her new role at HPI. Recently, there I attended a 

workshop on global design, my first venture in such a meeting. Two professors of HPI 

School of Design Thinking Ulrich Weinberg and Steven Ney eloquently explained the 

goal of the Institute: kind of unified approach to creativity remembering the impact of 

technology, ecology and sustainability on everything we do. (I found the expression 

school of Design Thinking intriguing and something we need urgently.) Professor 

Jeffrey Sachs of Columbia University was invited and gave an excellent talk on our so-

called material “progress” in the current economic and political environment. More on 

this meeting in our next issue. However, it is perhaps wise to mention that HPI will 

host a seminar on cybersecurity on 25 and 26 September 2018. If you wish to attend, 

please go to the URL and register your name. 
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That’s all folks! Please try to attend all or some of the events mentioned in this 

edition of the Monitor. The organizers (and the Monitor) need your support. 

 

 

 

 

 

 

 

 

 

 

 

 

 

PRINTING FOR MEDICINE 

Alex Chee, MD*

THREE-DIMENSIONAL (3D) PRINTING has grown in popularity 

over the past decade and has attracted the gaze of the medical community. 

Although the principles of 3D printing have not significantly changed in the 

last 30 years, patent expiration and consequential price decreases have 
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provided the general population with access to many revolutionary 

ramifications of the original concept. Medical professionals commonly use 

imaging technologies (computed assisted tomography [CAT scan] and 

magnetic resonance imaging) to aid in the diagnosis and management of 

diseases. These imaging techniques create volumetric scans and can be 

readily translatable to 3D printed objects.  

 Medical professionals diagnose and treat patients 

with a combination of interviews, physical 

examination including blood and electrical tests and imaging obtained with 

a variety of technologies. Ultrasound imaging relies on the transmission and 

reflection of high-frequency (typically in the MHz range) soundwaves in 

body cavities. Originally developed as a linear beam with a piezo-electric 

crystal, modern ultrasound imaging involves phased array probes to capture 

pictures of two-dimensional tissue planes. The emitter and receiver probes 

may also be moved at tandem along an axis perpendicular to those planes to 

create three-dimensional images of 3D structures under observation. 

Internal tissue planes and organs appear as outlines delineated by their 

differences in acoustic properties. 3D ultrasound is most commonly used in 

obstetrics and cardiology 1.   

Computed tomography is an extension of X-Ray imaging. Discovered in 

1895 by William Roentgen, X-Rays were almost immediately adapted to 

medical use by military physicians to localize internal injury in soldiers 

caused by bullets. X-Ray beams are transmitted through a body and 

captured on the other side by acetate sheets or, more recently, digital panels 

Medical imaging 
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with an X-ray sensitive detector and charge-coupled diodes.  Body 

components are differentiated by their X-Ray penetration characteristics 

including atomic number, thickness, and density2. Computed tomography 

extends this to three dimensions with a rotating ring surrounding the 

patient, with a beam emitted on one side and detector on the other. Rotation 

of the ring and signal computation using, originally Sudoku-like calculations 

and, more recently, inverse Fourier transform, create a sliced image of the 

patient’s body part. Multi-detector scanners and volume reconstruction 

allow CT scanners to image the entire torso with sub-millimeter resolution 

in under 10 seconds or one breath hold.  

Magnetic resonance imaging is also able to acquire multi-slice images of 

the body by taking advantage of the differences in free proton spin in tissue. 

Gradients in the magnetic field present in the scanner form a longitudinal 

magnetic gradient to separate crosswise slices for imaging. Patients’ regions 

of interest are also supported by a radiofrequency (RF) pulse generating coil 

that is shaped to optimally fit the body region and maximize signal.   The RF 

coil generates an RF pulse through the body to align its free proton spin 

within various tissues. Different tissues will have differences in the order of 

free proton spin, and the differences can be used to identify different organs 

on the images . Although MRI is useful in differentiating fat-soluble tissues, 

the spatial resolution is lower than computed tomography. 

Images obtained by using these technologies can be exported to files in 

internationally recognized standard Digital Imaging and Communications in 

Medicine (DICOM) file.  A stack of DICOM files can be imported into PCs or 
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Macs for subsequent processing by means of openly available software. At 

this stage segmentation of tissues may be performed and then the stack of 

images can be combined for volume reconstruction. 

Imported DICOM files are first anonymized to ensure privacy, even if it is 

a scan of your body.  Anonymization can be performed on the DICOM files 

directly by special software; they also can be saved as NRRD (Nearly Raw 

Raster Data)  files by programs such as 3D Slicer(3dslicer.org). Once the 

DICOM files are imported into 3D Slicer, the area of interest can be outlined 

manually or the segmentation can be automated using one of the openly 

available Slicer extensions (e.g., Chest Imaging Platform and Segment 

Editor). Segmentation is most straightforward when the area of interest is 

highly contrasted against adjacent tissue. For instance, lungs and bone on 

CT imaging are contrasted against soft tissue. Gray matter in the brain is 

contrasted against cerebrospinal fluid on MRI. Segmentation can be 

repeated on multiple slices to create a stack of images for volume 

reconstruction. The corresponding “volume” is then exported as a 

stereolithography (.STL) file for 3D printing. 

Volume segmentation can result in noise 

or an undesired artifact depending on the 

thresholds used to isolate the area of 

interest. Open source programs such as Meshlab or Meshmixer (Autodesk) 

may be used to eliminate optical noise and to edit the models before 

printing. The editing process, however, can make the STL unreadable by 

Volume reconstruction 

and segmentation  

on 3-D slicer 
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printer software so it is important to convert the model to a solid prior to 

processing by a printer software. This can easily be achieved by Meshmixer.

 

 

 

 

Figure 1. Airway segmentation using seed  
growing Technique (3D Slicer) from CT scan 

 

Additive manufacturing or 3D printing originated in 

the 1980s when the original rapid prototyping patent was 

filed by Hideo Kodama3.  This was closely followed by stereolithography 

(SLA), selective laser sintering (SLS) and fused deposition modeling (FDM) 

patented by Charles Hull, Carl Deckard and Scott Crump respectively. Due 

to its high costs, 3D printing was initially reserved for rapid prototyping by 

major manufacturing companies. Now as their cost has plummeted print 

technologies that had previously cost over $100,000 per system are now 

available in consumer versions for less than $3,000.  

SLA printers polymerize a liquid resin into solid shape with light while 

FDM printers melt a plastic filament. Over the past couple of years, the 

selection of materials available for both SLA and FDM has grown to include 

various colors, hardness, melting point, and solubility.  Segmented volumes 

3-D printers 
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of tissue or organs can be printed en bloc or molds can be printed for casting 

with a greater variety of materials and in various shapes. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. 3D virtual model of airway tree after segmentation from CT scan 

Medical 3D printing is depicted in the 

media as the creation of fully functional 

bodily organs that can be implanted into patients to replace injured parts. 

However, tissue printing is in its infancy with animal studies underway.  

Still, the medical community has embraced 3D printing in several ways.  

Medical use of 3-D printing 
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1. Plastic organs can be printed to educate physicians and trainees in 

unique patient anatomy. Although physicians are trained to interpret 

two-dimensional scans, a 3D printed model offers a tactile advantage. 

Complicated surgeries can be planned in advance by surgeons given 

the ability to feel the necessary orientation for unusual procedures. 

Patients also have an opportunity to be better educated about their 

illness with a personalized 3D model.  

2. Medical instruments can be customized to fit the unique anatomy of 

patients. A unique set of clamps or forceps can be created for a one-

time use to navigate around blood vessels.  

3. Customized implants have been developed better fit patient anatomy. 

Titanium plates have been printed to better weld fractured ribs. 

Titanium vertebral bodies have been printed to help heal diseased 

spines. Plastic skull plates have been printed to better fit after a brain 

surgery . Customized stents have been placed inside patients’ airways 

for unique obstructions to reduce scarring and rejection 4,5. 

4. Small blocks of tissue have been printed to aid in the testing of new 

drugs6. Organovo™ has printed small 3 Dblocks of liver and kidney to 

test drug toxicity in the organs. responsible for processing toxins in our 

bodies. Creating organ architecture with multiple cells has been 

difficult but scientists are now able to create a vascular supply and 

small organ scaffolding in precursor livers and kidneys. 
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Figure 3. 3D printed airway tree (b) and silicone block with internal 

airway that can be used for bronchoscopy simulation (a) 

 

The Division of Thoracic Surgery 

and Interventional Pulmonology at 

Beth Israel Deaconess Medical Center in Boston has a keen interest in the 

use of 3D printing for procedure simulation as well as therapy. Originally 

with the help of industry partners, customized airway stents and T-tubes 

were designed with volume reconstruction from a patient’s CT and created 

in an FDA-approved manufacturing facility. More recently, tactile models of 

airway obstruction have been created to help teach new physicians airway 

stent insertion using a lost-wax casting technique. Dissolvable filaments 

(PolyVinyl Alcohol, High Impact PolyStyrene) can be printed as internal 

molds and supports, and then dissolved once any exterior coating has been 

cast. Our hospital is currently enrolling patients to study  modified CPAP 

Real-time practical applications 
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masks for obstructive sleep apnea, using a combination of facial 3D image 

capture, 3D printing and silicone molding.  

Patients with respiratory failure may require a chronic tube to maintain 

patency of the trachea/windpipe. A stent in the trachea is prone to 

migration because of the mechanical forces of coughing and the tendency for 

a smooth silicone tube to migrate. Stents in the trachea are often secured by 

being fashioned in the form of a T (called T-tube) to both maintain trachea 

patency and to allow the stent to be easily cleaned. Standard T-Tubes are 

designed at a 90° angle which does not always match a patient’s tracheal 

angle. Therefore, we have begun to design T-Tubes after planning with 

computed tomography. Because medical 3D printing has not yet been 

approved at our institution, we design the tubes to be custom-made by a 

conventional T-Tube manufacturer. 

Our division hosts multiple bronchoscopy training courses each year with 

a focus on basic airway inspection as well as therapeutic bronchoscopy with 

stent insertion. Conventional teaching models do not simulate airway 

obstruction and so we have made customized silicone airway models with 

the lost-wax technique using polyvinyl alcohol (PVA) filament.  These 

models are used to practice bronchoscopic dilation and stent insertion for 

airway obstruction.  

The 3D printing explosion has caught the eye of the medical community 

and we are still discovering ways that 3D printing can be used to help in 

healthcare. The largest benefit is the ability for healthcare providers with 
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limited resources to produce models of their patients for procedural 

planning and training. As 3D printing evolves in the biotech industry, we 

will see the widespread use of printers to create, not plastic models, but live 

tissue but research and possibly transplant.  

The Division of Thoracic Surgery and Interventional Pulmonology at Beth 

Israel Deaconess Medical Center in Boston   has a keen interest in the use of 

3D printing for procedure simulation as well as therapy. Originally with 

industry partners, customized airway stents and T-tubes were designed with 

volume reconstruction from a patient’s CT and created in an FDA-approved 

manufacturing facility. More recently, tactile models of airway obstruction 

have been created to help teach new physicians airway stent insertion using 

a lost-wax casting technique. Dissolvable filaments (PolyVinyl Alcohol, High 

Impact PolyStyrene) can be printed as internal molds and supports, and 

then dissolved once any exterior coating has been cast. Our hospital is 

currently enrolling patients to study modified CPAP masks for obstructive 

sleep apnea, using a combination of facial 3D image capture, 3D printing 

and silicone molding.  

Patients with respiratory failure may require a chronic tube to maintain 

patency of the trachea/windpipe. A stent in the trachea is prone to 

migration because of the mechanical forces of coughing and the tendency for 

a smooth silicone tube to migrate. Stents in the trachea are often secured by 

being fashioned in the form of a T (called T-tube) to both maintain trachea 

patency and to allow the stent to be easily cleaned. Standard T-Tubes are 

designed at a 90° angle which does not always match a patient’s tracheal 
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angle. Therefore, we have begun to design T-Tubes after planning with 

computed tomography. Because medical 3D printing has not yet been 

approved at our institution, we design the tubes to be custom-made by a 

conventional T-Tube manufacturer. 

------------------------------------- 
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TECHNOLOGICAL PRESENTATIONS OF YOUR INTEREST 
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Visit https://makerfaire.com/new-york/ to see more details and to get 

your tickets in advance 

 

 

 

 

 

 

 

 

 

 

For the details of the cybersecurity symposium at Hasso Plattner Institut 

in NYC on 25 and 26 September and registration please see below: 

https://makerfaire.com/new-york/
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The integration between humans and machines in our increasingly digitized world has 

led to a historically unprecedented level of interconnectedness. With Big Data, AI and 

Blockchain, new digital technologies are emerging at an exceptional pace. As a result, 

global prosperity is accelerating significantly; however, this is also true for 

cyberthreats.  

 

At our Cybersecurity-Symposium, “Big Data and Artificial Intelligence: Driving the 

Future of Cyber Security,” high-level representatives conducting cybersecurity research 

at leading universities in Germany and the U.S. will engage in a dialogue with 

stakeholders from industry, politics and NGOs. They will share their insights on 

cybersecurity threats, research as well as cutting-edge technologies and their impact on 

business and society.  

 

We are delighted to announce the following keynote speakers:  

 

Prof. Dr. Christoph Meinel  

Hasso Plattner Institute. Institute Director and CEO  

Justin Somaini  

Chief Security Officer at SAP  

Amir Khan  

Corporate Chief Information Security Officer, IBM  

Prof. Ari Juels  

Cornell Tech  

Joanna Burkey  

CISO, Region Americas, Siemens  

Prof. Rebecca Wright  

Director DIMACS Center, Rutgers University  

 

You can find more information about the program, the speakers, and the venue on our 

website. Please register here.  

 

https://urldefense.proofpoint.com/v2/url?u=https-3A__hpi.de_en_events_hpi-2Dveranstaltungen_2018_hpi-2Dcybersecurity-2Dsymposium-2D2018.html&d=DwMFAw&c=mRWFL96tuqj9V0Jjj4h40ddo0XsmttALwKjAEOCyUjY&r=66VJfvORYJdpxEyaHbfjoQKMWlphrxVMDHrng8e4QnE&m=vAC4yecigbnbyL54lQ8cYEN_Fupew5o1c53UeYCQJUE&s=nnv0RF69EpUztzF9_iCKCN0rqKKbeJ-nIrZUuxkNH3I&e=
https://urldefense.proofpoint.com/v2/url?u=https-3A__hpi.de_en_the-2Dhpi_registration_2018_hpi-2Dcybersecurity-2Dsymposium_&d=DwMFAw&c=mRWFL96tuqj9V0Jjj4h40ddo0XsmttALwKjAEOCyUjY&r=66VJfvORYJdpxEyaHbfjoQKMWlphrxVMDHrng8e4QnE&m=vAC4yecigbnbyL54lQ8cYEN_Fupew5o1c53UeYCQJUE&s=RY0f9V9qE_ZIz3S35pPvV6QIMxAfOhW_695-JsC20ho&e=
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Important links 

www.ieee.org 

http://www.ewh.ieee.org/r1/new_york/  

https://ny-ieee-smc.weebly.com/ 

 

 

Request to chairs of all NY Section Chapters and Affinity 

Groups: 

If you happen to have a website please let us know the URL and 

we’ll give links to those sites. Thank you. 

 

http://www.ieee.org/
http://www.ewh.ieee.org/r1/new_york/
https://ny-ieee-smc.weebly.com/

