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Multimedia & consumer 
electronics

Issue 01/2016 of e-tech takes 

a close look at technological 

advances in the fi eld of multimedia 

and consumer electronics. The 

focus is on major trends from 

the 2016 International Consumer 

Electronics Show (CES) in Las 

Vegas, USA. It also outlines new 

developments in printed electronics 

and 3D printing, wearables, 

broadcasting and audiovisual 

equipment. And it announces the 

launch of the Smart City global 

platform, initiated by 

IEC in partnership with ISO and ITU.

4 CES 2016 was again a show of records, refl ecting the growing importance of consumer electronics and connected devices 6 Printed 

electronics is still in the very early stages of introduction into industry – a good time to start the standardization process 8 In our mobile 

world, we carry our lives in our portable devices and expect to be able to access information anytime, anywhere 15 Uncertainty about 

the future is the new certainty in the TV industry 31 Two IEC experts, Derek Johns of New Zealand and Vimal Mahendru of India, received 

top honours from their respective countries 34 A new online community initiated by the IEC in partnership with ISO and ITU aims to helps 

stakeholders worldwide make their cities smarter
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Do we have a better life with the thousands of connected devices that we have 

at our disposal today? Do inventors and designers create new needs in customers 

when they bring a new device to market or are we the ones seeking new 

experiences and requesting new monitoring and measuring tools to help us go 

through the day?

One thing is certain: our smart devices already allow us to monitor (almost) everything 

in our lives, day by day, hour by hour and in some cases even minute by minute. 

Everything in the home now has a touch of smart to it, from kitchen appliances to lighting, 

to intelligent watering systems for fl owers and plants, to air quality and video surveillance 

systems. Not to forget the regular checking of health/fi tness data that can then be shared 

with a physician.

The digital (r)evolution of the 21st century is slowly but surely modifying our behaviours. 

Take television. More and more people are watching their favourite programmes on a mobile 

device, forgoing the more traditional TV set. 

Portable devices have also changed the way we do our jobs. The workplace is no longer 

confi ned to one desk in one building. For many, the geographical location is irrelevant, 

what matters is a connection to the rest of the world. 

Technological advances, the development of virtual and augmented reality applications 

and the ever increasing number of wearables of all kinds make our world smarter every day. 

They also increase the risks of data privacy breaches, hacking and cyberattacks, for which 

we have to be prepared.

We are gearing up for the future, and only time will tell what will keep and possibly change 

behaviours and make the world a safer and better place, and what will turn out to be fads 

that only last a few seasons at best.

The future starts today
Striving to make the world a better place

Augmented reality is bound to become a useful 

tool in a great number of areas

Work is no longer confi ned to one desk 

in one building

EDITORIAL

Claire Marchand

Managing Editor e-tech
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Gabriela Ehrlich

The 2016 Consumer Electronics 

Show (CES) in Las Vegas, USA, 

was again a show of records, 

refl ecting the growing importance 

of consumer electronics and 

connected devices.

 At CES

Despite increased security measures, 

CES 2016 was massive. With a surface 

covering the equivalent of 50 football 

fi elds, it was the biggest show in the 

49 years since it was launched. And 

CES is no longer solely focused on 

consumer electronic technologies. 

The show is a direct refl ection of the 

fact that electronics now permeate 

every aspect of our lives.

“Last year the industry grew 1% and 

we expect that to increase slightly in 

2016,” said DuBravac. “That growth 

is coming from nascent emerging 

categories that are relatively new to 

the mass market. This is playing out 

at CES and in the way the show is 

evolving.”

For example, the CES Eureka Park, 

which is developed for start-ups, has 

grown from 375 companies last year 

to 500 this year. The show will continue 

to be used as a go-to-market platform 

for such companies.

The major trends predicted by 

DuBravac in 2015 have all played out 

and are expanding. Computing is 

ubiquitous and extending into ever 

new areas; cheap digital storage allows 

more and more activities to take place 

in the cloud; connectivity is growing 

and leading to a vast proliferation 

of digital devices and sensorization 

of tech.

Three new trends emerge 

Du Bravac offered his perspective on 

three seminal trends that are taking 

shape and were present on the show 

fl oor at this year’s CES. They included 

ambient sensing, aggregated learning 

and a maturing of nascent ecosystems.

In his words, the “changing of the 

guard from analogue to digital devices 

has fi nally taken place. We are moving 

into the second digital decade. Over 

the past years, conversations were 

centred on what technology would 

be able to do in the future but in the 

last 12 to 18 months the conversation 

has moved to what’s technologically 

meaningful, not merely what is 

possible. We are at an infl ection point 

for the consumer technology industry.”

Sensing what’s going on

Sensors have moved, from being 

expensive, behind-the-scenes 

devices that enabled for example the 

deployment of airbags in cars, to being 

everywhere. They have become highly 

affordable and are used in sometimes 

unexpected ways to integrate aspects of 

the analogue world into the digital one.

According to DuBravac, of the 

20 000 new products that were 

introduced at CES this year, probably 

15 000 have some type of sensor 

embedded.

Ambient sensors continuously measure 

and collect information. They mirror 

all human senses, including visual, 

auditory, gesture, touch, presence and 

proximity but also mood and motion.

In 2006 ambient sensing was a 

sensational new thing and integrated 

fi rst in the Nintendo Wii where motion 

and gestures were digitized and 

integrated into the users interaction 

with the game. By 2007 sensors 

became a part of smart phones. Here 

accelerometers changed the orientation 

of the screen, among other things. 

TECHNOLOGY FOCUS

Tech trends 2016
Insights and predictions by Shawn DuBravac, chief economist, CEA

SCiO is a non-intrusive, no-touch optical sensor that reads the chemical make-up 

of materials such as food, plants, medication, oil and fuels or plastics (Photo: SCiO)

Dietsensor, which uses the sensor 

developed by SCiO, scans food and 

determines its nutritional value (Photo: 

POPSUGAR Photography/Lisette Mejia)
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Today multiple sensors are included in 

a wide variety of monitoring devices for 

humans (baby monitors, for example), 

animals and the environment. They help 

analyze the content of food (DietSensor), 

sense surrounding light levels, adapt 

energy output by a television screen, or 

help blind people to “see” by identifying 

objects and the environment that 

surrounds them. Whirlpool has launched 

a series of smart appliances that poll 

information from a smart thermostat 

and user sensor data to run the washing 

machine or dish washer when the owner 

is away.

IEC work in standardization and 

conformity assessment contributes 

signifi cantly to sensor technologies in 

general and wearables in particular. 

Publications by IEC Technical 

Committee (TC) 47: Semiconductor 

devices, and IEC Subcommittee (SC) 

47F: Microelectromechanical systems, 

help manufacturers to build reliable 

sensors and MEMS. IEC TC 100: 

Audio, video and multimedia systems 

and equipment, produces International 

Standards which support quality, 

performance and interoperability 

with other systems and equipment.

In June 2015, the Standardization 

Management Board (SMB) set up 

Strategic Group (SG) 10: Wearable 

Smart Devices, with the task to 

establish an inventory of all activities in 

and outside the IEC and to set priorities 

and coordinate work.

Aggregated learning

As devices change how they connect, 

they literally learn and compile 

information in a new form of learning. 

The device is able to progressively 

improve its performance during 

the course of its functioning, and 

then share that information with 

other devices. DuBravac cited voice 

recognition as an example pointing to 

the fact that the error rate is now down 

to 5% from nearly 23% in 2013. “In 

10 years I think we will have close to a 

0% word error rate. This will be one of 

the biggest advances as it will change 

the way we interact with technology”, 

he commented. 

IEC work is essential in driving forward 

aggregated learning technologies 

in general and voice recognition in 

particular. IEC TC 100 has set up 

Technical Area 16: Active Assisted Living 

(AAL) and user interfaces, and voice 

recognition is one of the areas covered 

by this group. Artifi cial intelligence and 

speech recognition are also dealt with 

by ISO/IEC Joint Technical Committee 

(JTC) 1: Information technology.

DuBravac also used the example 

of Google’s self-driving car, which 

has travelled 1,6 million miles – the 

equivalent of about 75 years’ worth of 

driving. Here levels of automation are 

increasing. And while there is still a 

driver sitting behind the steering wheel, 

in the not so distant future they will 

not actually have to drive, just monitor 

certain aspects. “All that information is 

shared across all self-driving vehicles,” 

and will help the autonomous vehicle 

movement develop such that by 2030, 

there could be a million self-driving 

cars and by 2045, they could account 

for half of vehicles on the road.” 

Here as everywhere else, IEC work 

contributes essential elements to smart 

driving and cars in general. 

The maturing of nascent 

ecosystems

Virtual and augmented reality

DuBravac predicts the growth of 

several relatively new technology 

categories. He particularly points to 

Virtual Reality, for which he projects 

1,2 million unit sales for 2016. Over 

100 companies at CES are involved in 

either that category or in Augmented 

Reality, he added.

Nevertheless DuBravac believes that 

this category is still very much in its 

infancy. Right now it is still an “eyewear 

story” but it will have to move to 

other hardware. One example for a 

different virtual reality application is a 

360-degree camera (Panono) which 

offers a fully immersive experience, 

allowing a viewer to look into any 

direction they want as if they were 

inside the image.

DuBravac sees VR playing an 

important role in the future of 

storytelling by companies such as 

advertising agencies: “Maybe we will 

start to book cruises this way or see 

our view from a seat in the stadium 

before booking. Today we think about 

it as a gaming platform but quickly it 

will start to work into the commercial 

environment and impact hospitality, 

leisure, entertainment and consumers 

and how we share our narrative.”

The #Hello line of jeans features a custom 

battery pack and a patent pending pocket 

that holds an iPhone (Photo Joe’s Jeans)

Samsung WELT is a smart wearable 

healthcare belt that can measure waist size, 

count the number of steps and record 

the amount of time spent sitting down 

(Photo: Samsung)

TECHNOLOGY FOCUS
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The work of a number of IEC TCs 

helps with the development of the 

different aspects of virtual and 

augmented reality technology. 

IEC International Standards cover many 

of the components which are driving 

VR forward. This also includes 

screens, which are dealt with by 

TC 110: Electronic display devices. This 

committee focuses on developing the 

technical foundation for fl at electronic 

display devices, including the fl exible 

screen launched by LG at CES.

Wearables

DuBravac noted that the trend is 

broadening beyond fi tness trackers 

and watches to include medical 

applications with a number of products 

for pain relief receiving regulatory 

approval (Reliefband) or smart fashion 

that no longer looks like an engineer 

designed it. For example the Samsung 

Welt, a belt that tracks the size of your 

waist and how many steps you take… 

and it can hold up a pair of pants; or 

a pair of jeans that can charge your 

smart phone or clean your smart 

phone’s screen every time you pull it 

from a special pocket.

In terms of the Internet of Things, 

DuBravac pointed out that we see it 

everywhere and nowhere: “It is both big 

and non-existent. We point to 60 billion 

connected objects that are playing out 

in the IoT space but when they launch 

they fi t into a different category so we 

don’t tend to think about them as IoT. 

We call them wearables or fi t them into 

another category. As IoT continues to 

develop you’ll see these connected 

objects fi tting into other areas such as 

the smart home.”

The Panono camera can create full 

360° x 360° panoramas in a single shot 

when thrown up in the air (Photo: Panono)

The ReliefBand provides relief from nausea and vomiting often associated with 

transportation, gaming, amusement parks as well as morning sickness 

(Photo: ReliefBand Technologies)

Printed Electronics
The challenge of Systems Integration
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Dr Alan Hodgson, Chair of IEC TC 119: 

Printed Electronics, Member of 

IEC SG 10: Wearable Smart Devices

The IEC covers technologies at 

many phases of industrialization. 

Printed Electronics is still in the 

very early stages of introduction 

into industry – a good time to start 

the standardization process. IEC 

Technical Committee (TC) 119: 

Printed electronics, is a relatively 

new Technical Committee, created 

to lead the standardization 

effort. However, like many new 

technologies, printed electronics 

cannot make the transition into 

industry in isolation. The IEC 

confi guration of TCs and liaison 

structures is poised to help facilitate 

this transition. One fi eld in which 

printed electronics could make a 

signifi cant contribution is that of 

wearable smart devices (WSDs).

Recent activities

Over the last 3 years, IEC TC 119 

has developed into a signifi cant 

community, with membership 

across 21 countries and with over 

100 accredited experts. A number 

of standardization projects are in 

progress, with the aim of producing 

a solid foundation of test methods 

to facilitate industrialization. In many 

cases the technology will produce 

printed components that will be 

integrated with other electrotechnical 

and material components to produce 

a physical manufactured product. 

In order to produce International 

Standards that refl ect this reality, 

IEC TC 119 has embarked upon a 

series of liaisons with other TCs 

and external organizations.

A good example of this is the liaison 

with IEC TC 47: Semiconductor 

devices, since many of the resultant 

products will be hybrid devices, 

with both printed and conventional 

silicon-based components being 

integrated into one unit. Similarly, 

the liaison with IEC TC 110: Electronic 
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display devices, is timely, as 

components for electronic displays 

are already being produced by printing, 

and printable materials for organic 

light-emitting diode (OLED) displays 

are commercially available.

Taking the model into industry

The liaison model used by the 

IEC community is also of interest 

to industry, as systems integration 

across multiple horizontal technologies 

is seen as a significant challenge. 

Academic collaborators, together 

with their government and industrial 

sponsors, are seeking ways to access 

communities that can add value 

to individual technologies through 

integrating components upwards 

through the value chain. In early 

February, the liaison structure used 

within the IEC was presented as a 

model for systems integration at a 

conference on Large Area Electronics 

(innoLAE 2016). The proposition is 

to build upon an existing IEC 

community across various technology 

platforms, so gathering together the 

stakeholders needed to work on 

systems integration. The concept 

seems to be a strong one and worthy 

of testing on an industrialization 

project.

There may also be benefits beyond 

pure systems integration; once again 

an example from electronic display 

devices may help illustrate this. Some 

years ago an early implementation of 

printed displays was appearing at 

trade shows. It set high levels of 

customer expectation with what 

turned out to be an over-optimistic 

roadmap for systems integration 

into a product family. Obtaining a 

wider consensus from the various 

stakeholders in the systems 

integration process might have 

served to produce a more realistic 

technical appraisal of the technical 

challenges and a better setting for 

customer expectations.

Wearable Smart Devices 

One topic of high interest to printed 

electronics is that of WSDs. 

This is a fi eld that provides a very good 

illustration of a systems integration 

challenge that requires input from 

a substantial number of horizontal 

technologies.

WSDs can be categorized in a variety 

of classes, such as “in body”, “on 

body” and “near body”. Of particular 

interest to the fi eld of printed 

electronics are fl exible electronic 

components. One example of these 

would be electronics printed onto 

textile substrates that are fl exible 

and/or stretchable, giving rise to fl exible 

displays integrated into garments. 

These could then be integrated into 

conformable wearable devices that 

could fi t into everyday life in a variety 

of implementations.

The IEC Standardization Management 

Board (SMB) has recognized the 

potential of Wearable Smart Devices 

and the wide number of IEC TCs 

that have stakes in the applicable 

technologies. The response in 2014 

was to set up an ad hoc Group, 

ahG 56, to review pertinent activity 

Printing electronic circuits on fl exible and structured substrates allows multiple applications (Photo: California Polytechnic State University)
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in the IEC in this fi eld and to identify the 

needs for further standardization. 

The ahG 56 report resulted in the 

decision to start a Strategy Group, 

SG 10: Wearable Smart Devices, with 

the intention to report back to the SMB 

on strategy options for standardization. 

SG 10 has been set up with the same 

liaison model as described above, with 

representation from semiconductor 

devices (TC 47), assembly (TC 119),

 applications (TC 62: Electrical 

equipment in medical practice, and 

TC 100: Audio, video and multimedia 

systems and equipment) and health, 

safety and environment issues 

(TC 77: Electromagnetic compatibility, 

TC 106: Methods for the assessment of 

electric, magnetic and electromagnetic 

fi elds associated with human 

exposure, TC 108: Safety of electronic 

equipment within the fi eld of audio/

video, information technology and 

communication technology, and 

TC 111: Environmental standardization 

for electrical and electronic products 

and systems). 

The health and safety aspect is of 

particular importance as the products 

will by defi nition be in close proximity 

to a human or animal. The substrates 

and functional materials employed 

must therefore of necessity be non-

toxic and bio-compatible. As smart 

devices, they are likely to include 

some manner of wireless connection, 

so electromagnetic compatibility and 

safety are also important. 

Even this simple overview serves 

to highlight some of the complex 

issues around systems integration, 

emphasizing the need for involvement 

of the multiple disciplines found in 

IEC TCs. The IEC is not the only 

organization looking at wearable 

smart devices standardization. 

ISO/IEC JTC 1/WG 10: Internet of 

Things, is also looking into this area. 

The challenge is to coordinate all these 

activities but the potential benefi t in 

facilitating systems integration could 

certainly make the effort worthwhile.

The way forward

Printed electronics is ready for 

manufacture and integration with other 

technologies within the IEC family. 

There are signifi cant challenges with 

systems integration and the knowledge 

available within the IEC community 

could be useful in helping with this.

Wearable smart devices are of current 

interest within the IEC family. There are 

similar systems integration challenges 

within this platform of technologies and 

printed electronics looks set to play its 

part in this.

These are both fi elds in which the 

collaboration activities across TCs 

could add value to industry.

Printed electronics circuits have countless 

application in wearable devices, such as in 

activity trackers (Photo Garmin Ltd)

Antoinette Price

In our mobile world, we carry 

our lives in our portable devices 

and expect to be able to access 

information anytime, anywhere. 

On a train, in a shop, out walking, 

we surf the net, communicate 

through social media and 

messaging and listen to music 

on our smart phones. We have 

also entered the age of continual 

self-monitoring, be it the number 

of steps we take, our heart 

rate, glucose levels or sleeping 

patterns, because it can help 

improve our lives and just because 

we can.

It’s all down to the technology

We’ve come a long way since the 

world’s first wearable computer 

was invented in 1961 in the US by 

a mathematics professor, Edward 

Thorpe. Today, wearable smart 

devices (WSDs) are smart electronics 

that can be embedded in accessories 

or clothes. Glasses, jewellery, 

headgear, belts, arm and wrist wear, 

leg and footwear, skin patches, 

exoskeletons and e-textiles are being 

developed to allow for convenient use 

and improved monitoring of different 

aspects of our lives. These smart 

de vices gather, display or process 

information to give us easy access 

to all the facts we require throughout 

the day. 

Health and well-being WSDs can 

be applied directly to the skin; for 

instance, a temperature reading 

patch or continuous glucose 

monitoring system. They can also 

be implanted in the body in the form 

The wearable future 
Keeping track of ourselves
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of pacemakers, cochlear implants 

or electrocardiogram monitors 

which record the heart’s activity 

over extended periods of time. It 

is expected that many more health 

monitoring devices will have diagnostic 

capacities in the not too distant future. 

A booming global industry in need 

of standardization

The value of the wearable electronic 

technology market will rise from 

USD 20 billion in 2015 to USD 

70 billion by 2025, according to 

research company IDTechEx. This 

is hardly surprising given that some 

of the largest technology, medical 

and sports companies are heavily 

invested in developing the industry. 

According to this research, healthcare 

is the biggest sector, comprising 

medical, fi tness and well-being.

As millions of people use wearables 

every day to check their health, fi tness 

and to provide a broad array of other 

services and products, they will 

want to be sure that this technology 

is safe, reliable, compatible with 

other technologies and functions as 

expected. 

The improvement of smart textiles 

will mean new areas such as fashion, 

industrial, commercial and military will 

join the wearables domain. 

The IEC Standardization Management 

Board (SMB) has set up Strategic 

Group (SG) 10: Wearable Smart 

Devices, which is tasked with 

establishing the terminology, agreed 

understanding of WSD, market needs, 

inventory of activities within and 

outside of IEC, priorities of work and 

coordination of activities within IEC.

This Group can pool expertise and 

knowledge from several Technical 

Committees whose work is relevant 

to this area; for example, audio/video, 

electronic display devices, medical 

equipment, environmental, safety of 

electric equipment, semiconductor 

devices including sensors, 

electromagnetic compatibility and 

printed electronics, to name but 

a few.

What’ll they think of next?

At the Consumer Electronics Show 

(CES) in Las Vegas this year, fi tness 

topped the wearables section. 

As well as making the hardware 

more appealing to wear, some of the 

products have evolved in terms of what 

they can do with the data they gather. 

Fitness trackers

A number of fi tness trackers now offer 

an increased number of functions 

including: keeping users connected 

(calls, texts, some alerts), tracking 

heart rate and recognizing the type 

of sport and recording exercise 

once users begin. A variety of sports 

can be monitored, including tennis, 

football, basketball, treadmill, Zumba, 

swimming, weight lifting, running and 

walking. Some trackers now provide 

advanced guidance and coaching 

during exercising, making better use 

of the personal data gathered.

A sports bra has embedded sensors 

that monitor breathing and heart 

rate, which are then transmitted to 

a smartphone app. This information 

allows workouts to be performed at 

the safest level possible. The app also 

tracks pace, distance, cadence and 

calories. 

Health 

An anti-sickness bracelet has been 

designed to relieve nausea.

When paired with an iPhone or iPod, these sensor-laden basketball shoes can measure on-court performance (Photo: Nike)

Fitness tracker (Photo: Microsoft)



A UV patch stretchable electronic skin 

sensor monitors the wearer’s exposure 

to sunlight. Ultrasensitive dyes alter 

colour depending on the UV rays 

detected and the data collected is 

synced with a phone app.

A smart wireless baby sock, aimed 

at preventing sudden infant death 

syndrome, tracks a baby’s vital 

statistics (heart rate and oxygen levels). 

If the range is not normal, the data 

is visible on the iPhone app and the 

independent base station shows a 

red light.

A hairband laser device uses laser 

light to reenergize hair follicles and 

improve hair growth, while a helmet-

like wearable emitting low-level light 

therapy stimulates hair growth.

Well-being and safety

A pair of X-ray-like smart glasses built 

into a helmet for industrial use lets 

wearers see inside objects, such as 

pipes or machinery, while they work. 

The aim is to maximise worker safety, 

well-being and productivity.

An alarm embedded in attractive 

costume jewellery is an added function 

of one of the many smart bracelets on 

the market. If wearers run into trouble, 

a double tap on the bracelet sends 

their location and SOS message to 

their emergency contacts. 

Sea of wearables data leads to 

new services

Wearable technology will continue 

to boom as it offers all sorts of 

possibilities which will disrupt and 

reshape industries and how we live our 

daily lives. From health and personal 

fi tness monitoring to smart devices that 

work continuously in the workplace, 

homes and cars, our daily activities are 

becoming more connected than ever, 

thanks to this technology, but it doesn’t 

end there. 

In time, more services and products 

will be created using the data gathered 

by wearables. For example, a UK 

insurer is offering customers the 

chance to reduce their car insurance 

premiums if they use an app to monitor 

how they drive. This will apply to safer 

drivers who reach a certain score. 

In the US, a number of companies 

have established corporate wellness 

programmes and given employees 

fi tness trackers with the incentive of 

lowering their healthcare premiums if 

they do a certain amount of regular 

exercise. Some healthcare insurers 

are already considering how they can 

use this data – which concerns users’ 

health, fi tness and well-being – for risk 

mapping, to set their premiums.

The IEC will continue to monitor 

this rapidly expanding industry and 

develop International Standards for the 

electronics used in wearables, which 

cover terminology, dependability and 

safety. This will allow manufacturers 

of components to be aligned when it 

comes to the technology. Additionally, 

IEC Conformity Assessment Systems, 

based on IEC International Standards, 

provide independent testing and 

certifi cation to ensure the safety, 

reliability and performance of 

products and the systems within 

which they work.
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Integration of technology and apparel (Photo: AIQ Smart Clothing)
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Morand Fachot

Not such a long time ago high-

fi delity, or hi-fi , stereo sound 

systems, which fi rst started 

appearing in homes in large 

numbers in the early 1970s, were 

considered the ultimate in home 

entertainment. They provided the 

best possible sound from sources 

as diverse as FM radio, LP vinyl 

records and tape or cassette 

recorders connected to amplifi ers 

and other sound processing 

devices, and occupied pride of 

place in living rooms.

Out with the fl ashy, in with new 

hi-tech 

The introduction of digital TV and in 

particular of high-defi nition TV caused 

consumers to increase their levels 

of TV viewing as it provided access 

to a greater choice of channels and 

improved video experience. As a 

result, high-quality audio seemed to 

lose its aura in the home environment. 

This impression was confi rmed by a 

diminishing selection of audio systems 

and the commensurately increasing 

range and availability of video 

equipment in specialized stores.

Individual music listening on the move 

gained users with the arrival of portable 

audio cassette players. Portable audio 

systems have also gained in terms 

of listening quality and ease of use. 

Personal mobile digital music players and 

mobile phones are now in widespread 

use, replacing portable cassette players.

Disappearing from stores… or not

The closure of mass-market stores 

devoted to hi-fi  gear, and diminishing 

dedicated shelf space in shops gave 

the impression that high-quality audio 

was a thing of the past. However, 

it made a gradual comeback in a 

different guise. So-called home theatre 

systems and other equipment such as 

sound bars connected to TVs, to digital 

or Wi-Fi radio sets, to home computers 

or to mobile devices through cabled or 

wireless connections, have replaced 

old-fashioned stereo systems. They 

now form the backbone of high-

performance audio.

Some recent high-end digital surround 

sound systems offering so-called 

immersive audio, which conveys 

the fl uid movement of sound, can be 

upgraded through fi rmware updates.

Wireless sound throughout 

the house

The gradual adoption of wireless 

connectivity for high-performance 

audio represents a revolution in audio 

experience as it allows users to enjoy 

high-quality audio from a variety of 

sources – including small portable 

devices – and locations, even on the 

move, without the inconvenience of 

being tied to cables or confi ned to a 

fi xed location.

Wireless technology now offers the 

possibility and fl exibility of streaming 

music and other audio content from 

TV sets, hi-fi  systems, computers and 

mobile devices, such as smartphones 

or tablets over a home Wi-Fi network, 

Bluetooth or AirPlay to speakers or 

headphones throughout the home. 

The market for wireless audio 

devices could be worth as much as 

USD 38,5 billion by 2022 – up from 

just USD 6,9 billion in 2014, according 

to a recent report. That’s a compound 

annual growth rate (CAGR) of more 

than 24 percent between now and 

2022.

The main drivers of this growth are 

wireless speaker systems, wireless 

soundbars, and wireless headphones. 

Wireless headphones accounted 

Cabled or wireless – high-quality audio 
is gaining ground
After a long decline high-performance audio has made a comeback

Music can be streamed from various 

devices to this Sonos Play 1 wireless 

speaker (Photo: Sonos Inc.)

This portable NWA25 digital audio player 

can play music wirelessly (Photo: Sony 

Corporation)
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for the largest market revenue at 

USD 1,25 billion in 2012, and the 

wireless sound bar market is expected 

to show the highest CAGR from 2013 

to 2018.

IEC standardization work supports 

high-quality audio

IEC standardization work for audio 

equipment predates the 1995 creation 

of IEC Technical Committee (TC) 100: 

Audio, video and multimedia systems 

and equipment. TC 100 was formed 

from the merger of several existing TCs 

and Subcommittees (SCs).

Its contribution to audio standardization 

includes the IEC 60268 series on 

sound system equipment. This 

covers many audio components and 

applications, including amplifi ers, 

loudspeakers, headphones and 

earphones, automatic gain control 

devices and the application of 

connectors for the interconnection of 

sound system components and for 

broadcast and similar uses.

Countless other IEC Standards 

cover various characteristics of 

audio equipment.

IEC standardization concerns a wide 

variety of aspects that make high-

performance audio and its plentiful 

availability possible with Standards 

that focus not only on equipment but 

also on the software that is required. 

These Standards include advanced 

digital compression coding/decoding 

Standards for audio and video content, 

such as MP3 and Advanced Audio 

Coding (AAC), and International 

Standards on DLNA (Digital Living 

Network Alliance) guidelines that 

allow the design of interoperable 

devices in the home.

Far from vanishing, high-quality 

audio, which represents an important 

segment of the entertainment industry, 

has made a remarkable comeback in 

different guises in recent years. 

IEC International Standards will make 

a major contribution to its expansion.

This seven-channel high-end Denon AVR-X1200W AV receiver offers wireless connectivity 

and support multiple audio formats (Photo: D&M Holdings, Inc)

Still young at 90 
Radio at the heart of relief efforts

Morand Fachot

The theme of this year’s World Radio 

Day, which marks the anniversary 

of the fi rst broadcast by UN Radio 

on 13 February 1946, was “Radio in 

times of emergency and disaster”. 

Radio makes a unique contribution 

in such times. It has managed to 

evolve constantly and has remained 

at the heart of technical innovation, 

thanks in no small part to IEC 

standardization work over 90 years.

Major natural disasters call for 

timely and accurate information

Radio is the best communication 

medium in case of disaster or confl ict. 

Receivers are cheap, light and do not 

necessarily have to rely on a power 

network, but can run on batteries, 

small solar PV cells or a winding 

system. Likewise transmitters are 

not necessarily very large; they can 

even be portable and run on small 

generators.

The role of a number of radio 

operations in two major natural 

disasters illustrates the irreplaceable 

contribution radio can make to mitigate 

the impact of such disasters and to 

support recovery by informing local 

populations and helping emergency 

services and aid agencies coordinate 

their operations.

The tsunami provoked by the 

2004 Indian Ocean earthquake on 

26 December 2004, which washed 

over parts of Indonesia, mainly in the 

province of Aceh, resulting in the death 

of over 125 000 people, also caused 

the loss of a number of radio stations 

and of their staff.

Dutch international broadcaster Radio 

Netherlands Worldwide (RNW) rapidly 

developed mobile radio studios that 

fi tted into shipping containers and 

sent three such stations to Indonesia to 

help local broadcasters get back on air.

RNW engineers also decided to 

develop mobile radio studio sets, 
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so-called “Radio in a box”, for use in 

countries where radio transmitters have 

been partially or completely destroyed 

by a confl ict or disaster. The radio 

station, less than a cubic metre in size, 

is equipped with an FM transmitter, 

a mixing console, microphones, 

headphones, two recorder sets and a 

laptop computer for editing. An extra, 

smaller box holds a power generator 

and cables.

Some of these self-contained studios 

were sent to Padang, the capital 

of West Sumatra (Indonesia), in 

September 2009, following another 

earthquake, and a few months later 

to Haiti, after the earthquake that 

killed between 100 000 and 

200 000 people and destroyed a large 

part of the infrastructure, including 

power networks and radio stations.

Information is critical 

in emergencies

In the aftermath of the Haiti earthquake, 

international broadcasters, Internews 

– a media NGO already active in the 

country – and foreign governments 

quickly put together technical means 

to inform the population.

Local information was critical: people 

needed to know if it was safe to go back 

to their homes or villages and where 

they could get medical treatment, food 

and water that was safe to drink.

International broadcasters play a 

special role in such emergencies as 

they often broadcast in local languages 

in zones of crisis or confl ict. Voice 

of America (VOA) and Radio France 

Internationale (RFI) increased the 

volume of their Creole broadcasts and 

the BBC World Service also introduced 

short daily broadcasts in Creole to 

provide practical information and 

public health advice.

Many local stations that used to 

rebroadcast VOA and RFI programmes 

on FM had suffered extensive damage; 

as a result, shortwave and medium 

wave (AM) broadcasts were used, 

with VOA broadcasting on AM to 

Haiti from a local station in Florida.

To help survivors listen to radio 

messages, the US military fl ew in 

50 000 solar-powered, crank-operated 

radio sets for distribution to survivors 

and started relaying VOA broadcasts 

and public service announcements 

from a Commando Solo aircraft fl ying 

near Haiti.

For its part, Internews started its 

“News you can use” programme to 

provide vital information to Haitians. 

It was copied on CDs which were 

distributed to local stations for 

rebroadcasting.

All these broadcasters helped 

survivors fi nd emergency services, 

food distribution centres and medical 

facilities; they were also used extensively 

by the Red Cross, international agencies 

and medical aid organizations like 

Doctors without Borders (MSF).

In cases of confl ict, international 

broadcasters and local radio stations 

run by media NGOs like Fondation 

Hirondelle and Internews try to counter 

hate messages from partisan media 

and to narrow differences between 

communities. They have also run 

so-called lifeline programmes aimed 

at reuniting members of families 

separated during a confl ict.

Constantly evolving, thanks to 

IEC standardization

Radio broadcasting has been around 

for nearly a century. 

In 1926, shortly after it was introduced, 

the IEC created Technical Committee 

(TC) 12: Radiocommunications. 

Initially radio was broadcast in the 

short- medium- and long-wave bands 

using amplitude modulation (AM). 

AM is still in use but has largely given 

way to frequency modulation (FM), 

which is less sensitive to interference 

from electrical equipment, lightning and 

other sources. FM was rolled out after 

World War 2. 

TECHNOLOGY FOCUS

The Roberts Stream 83i set can receive FM (with RDS), DAB and Wi-Fi Internet radio, 

and provide audio streaming (Photo Roberts Radio Ltd)
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Over the years a number of features 

have been added to FM radio, such 

as stereo and Radio Data System 

(RDS), a digital signal transmitted on 

a subcarrier which is used to show 

text (such as a station’s identity and 

frequency or songs’ titles) on the radio 

set’s display. RDS can also be used 

to display traffi c information on certain 

automotive navigation systems. 

RDS started as a European 

Broadcasting Union (EBU) project 

but has become an IEC International 

Standard, IEC 62106:2015, 

Specifi cation of the radio data system 

(RDS) for VHF/FM sound broadcasting 

in the frequency range from 87,5 MHz 

to 108,0 MHz. Another IEC International 

Standard, IEC 62634:2015, covers 

methods of measurement for RDS 

receiver products and characteristics. 

Both Standards were developed by 

IEC Technical Area (TA) 1: Terminals 

for audio, video and data services 

and contents, of IEC TC 100: Audio, 

video and multimedia systems and 

equipment. Dietmar Kopitz, convenor 

of IEC TA 1 Maintenance Team for 

IEC 62106, and CEO of the RDS 

Forum, received the IEC 1906 Award 

in 2010. This recognizes experts’ 

exceptional current achievements.

Radio depends entirely on electricity 

as a source of power for transmission 

and reception, and on electrical 

and electronic components for its 

broadcast and receiving equipment. 

A number of IEC TCs and 

Subcommittees (SCs) develop 

International Standards for such 

components and systems; 

they include: 

IEC TC 100, IEC TC 103: Transmitting 

equipment for radiocommunication, 

and IEC TC 108: Safety of electronic 

equipment within the fi eld of audio/

video, information technology and 

communication technology.

Radio reception can be subject to 

interference from a variety of sources, 

which include electrical equipment. 

IEC has been involved in reducing 

that interference to radio (and later 

TV) broadcasts, initially in the 150 kHz 

to 30 MHz frequency range – which 

includes long-, medium- and short-

waves.

That is handled through its International 

Special Committee on Radio 

Interference (CISPR), which was 

created and fi rst met in 1934.

Reinventing itself in 

the digital world

AM and FM, which are analogue 

systems, are gradually being 

replaced by a variety of digital audio 

broadcasting systems, which require 

audio signals to be digitized and 

compressed before being transmitted. 

Digital audio compression has been 

developed by the Moving Picture 

Experts Group (MPEG), a working 

group of experts formed by IEC and 

the International Organization for 

Standardization (ISO) to set Standards 

for audio and video compression and 

transmission.

The four international digital radio 

systems recognized by the International 

Telecommunication Union (ITU) – 

namely Digital Audio Broadcasting 

(DAB/DAB+), Digital Multimedia 

Broadcasting (DMB), Digital Radio 

Mondiale (DRM) and in-band on-

channel (IBOC) – rely on digital audio 

compression Standards developed 

by MPEG.

These include MPEG-1 Audio Layer 

II or MPEG-2 Audio Layer II (or MP2), 

defi ned by ISO/IEC 11172-3:1993, and 

various codecs based on MPEG-4 

Audio profi le, such as High-Effi ciency 

Advanced Audio Coding (HE-AAC) 

defi ned by ISO/IEC 14496-3:2009.

Digital radio makes it possible to add 

new services and applications such 

as relevant visuals alongside audio 

content, metadata or interactivity, in 

what is called hybrid radio, or traffi c 

and travel-related information, using 

specifi cations like that developed by 

the Transport Protocol Experts 

Group (TPEG).

IEC standardization has been 

supporting the development of radio 

technology for 90 years, thus playing 

a major role in the expansion of a 

medium that is more dynamic than 

ever, constantly adapting to new 

environments by reinventing itself 

and proving essential in times of 

emergency, disaster and confl ict. 

EC130-J Commando Solo III aircraft 

fl ying near Haiti were used to relay 

VOA broadcasts and public service 

announcements to survivors of the 

January 2010 earthquake (Photo: 

US National Guard 193rd Special 

Operations Wing)

Radio Netherlands Worldwide engineer 

Marc Brouwer demonstrate the operation 

of a “radio in a box” (Photo: RNW)
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Morand Fachot

In recent years the television 

industry has experienced 

countless changes to its content 

production and distribution modes, 

the equipment needed to support 

them and viewers’ expectations. 

Leaving aside the continuous 

need for standards, among them 

IEC International Standards, 

uncertainty about the future is the 

new certainty in the TV industry. 

It was all so much quieter in 

the good old times

For decades the TV landscape 

remained virtually unchanged. A few 

public, state and private networks 

broadcast a limited number of channels 

using analogue signals. Household 

equipment was restricted to a single 

or few TV sets and viewers watched 

essentially the same programmes. 

Programmable recording equipment, 

fi rst available to consumers in the 

mid-1970s in the form of videocassette 

recorders (VCRs) and, from the early 

2000s, as digital video recorders 

(DVRs), introduced a signifi cant change, 

making it possible for viewers to watch 

programmes at their own convenience, 

rather than solely when they were aired. 

Digital disruption

The introduction of digital television 

(DTV) in the 2000s and its relatively 

rapid adoption by consumers marked 

a paradigm shift for the industry. 

The possibility of broadcasting more 

channels on the same bandwidth 

presented broadcasters with the 

opportunity to expand their market 

and gave viewers more choice. DTV 

requiring new types of TV sets (or 

at the very least digital to analogue 

converters) proved highly benefi cial 

to set manufacturers as consumers 

adopted the new technology, allowing 

them to enjoy greater choice and better 

image quality on wider screens. 

Television, DTV in particular, relies on a 

multitude of international, regional and 

national standards developed by many 

standards developing organizations 

(SDOs). These cover a multitude of 

domains such as formats, bandwidth, 

interference, compression, spectrum 

allocation, etc. These SDOs include the 

IEC, the Society of Motion Picture and 

Television Engineers (SMPTE), regional 

broadcasting unions that belong 

to the World Broadcasting Unions, 

the European Telecommunications 

Standards Institute (ETSI), and the 

International Telecommunication 

Union (ITU).

Standards yes, but not 

for everything

If anything, the introduction of DTV 

did not mean a simplifi cation to 

single sets of broadcast standards, 

as countries/regions continued to 

adopt different standards. These 

include those developed for the Digital 

Video Broadcasting Project (DVB), 

the Advanced Television Systems 

Committee (ATSC), the Integrated 

Services Digital Broadcasting (ISDB), 

the Digital Terrestrial Multimedia 

Broadcast (DTMB) and the Digital 

Multimedia Broadcasting (DMB) 

systems, and included, when relevant, 

various options for terrestrial, satellite, 

cable or mobile distribution. 

However, IEC International Standards 

developed by a number of IEC 

Technical Committees (TCs), which are 

central to the development of digital TV 

equipment and of all the technologies 

that underpin it, apply to the equipment 

used for most DTV broadcast 

standards, from content acquisition to 

editing and distribution to viewers. 

These IEC Standards are prepared 

by IEC TC 100: Audio, video and 

multimedia systems and equipment, 

and all its Technical Areas (TAs) 

Changing TV gear and 
consumption habits 
Uncertainty about the future is the new certainty in the TV industry

Multimedia and TV content can be accessed from PC, portable and mobile devices
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and IEC TC 110: Electronic display 

devices, as well as other TCs and their 

Subcommittees (SCs), such as 

IEC TC 46: Cables, wires, waveguides, 

RF connectors, RF and microwave 

passive components and accessories 

and IEC TC 86: Fibre optics. 

International Standards for the coding 

of audiovisual objects are developed 

by ISO/IEC JTC 1/SC 29: Coding 

of audio, picture, multimedia and 

hypermedia information, an SC of 

the Joint Technical Committee on 

information technology formed by the 

IEC and the International Organization 

for Standardization (ISO). 

Digital audio and video broadcasting 

requires signals to be compressed. 

Compression codecs for DTV 

broadcasting have been developed 

by the Moving Picture Experts 

Group. MPEG is a working group 

of experts, formed by the IEC and 

ISO in 1988 to prepare these types 

of Standards jointly with ITU-T 

(International Telecommunication Union 

Telecommunication Standardization 

Sector) Study Group 16, Multimedia, 

also known as VCEG (Video Coding 

Experts Group). 

The latest version of video compression 

codec, High Effi ciency Video Coding 

(HEVC), will support an increased 

range of services, including Ultra-High 

Defi nition TV (UHDTV).

From Standard to High and Ultra-

High Defi nition 

The quest for HDTV is not new; for 

instance analogue HDTV was the 

object of extensive research in the 

Multiplexed Analogue Components 

(HD-MAC) and D2-MAC projects 

in Europe. 

The digital HDTV landscape has long 

been confusing for consumers due 

to the defi nitions and labels adopted 

by manufacturers when digital HDTV 

was fi rst launched. These included HD 

Ready, Full HD, HDTV 1080p, or HDTV 

1080i, and covered sets capable of 

displaying HDTV pictures in 720p or 

1080 lines in progressive scan (p), or 

interlaced mode (i).

Similar issues are emerging with the 

introduction of UHDTV as its ecosystem 

is more complex than that of HDTV.

Defi nitions matter but other 

features matter too

TV sets with 4 times as many pixels 

as HDTV (3840 horizontally and 

2160 vertically against 1920H X 1080V) 

are being sold as UHDTV in growing 

numbers. Some 3 million such sets 

were sold in 2013, an estimated 

27,5 million were shipped in 2015 and 

it is forecast that over 100 million 

UHDTV sets will be sold in 2020.

These TVs are marketed as UHDTV 

or as 4K sets, although 4K is a 

professional and cinema standard 

(4096H X 2160V), not a broadcast 

standard. 

UHDTV is more than just 4 times 

as many pixels as HDTV, although 

that is how it is viewed right now by 

consumers. It is an entire ecosystem 

that includes a number of other 

features such as: 

• High Dynamic Range (HDR) for a 

much larger palette of brightness 

and colours, giving a greater range 

of luminosity and more lifelike 

images 

• High Frame Rate (HFR) for 

smoother motion (important in 

action and sports coverage)

• Greater colour depth (wider colour 

gamut) 

• Immersive audio that gives high 

spatial resolution in sound source 

localization in azimuth, elevation and 

distance and provides an increased 

sense of sound envelopment. 

These features are not yet available in 

current UHDTV sets and will not be for 

a number of years. In many instances 

they have not been fully developed yet 

by manufacturers.

At the 2015 annual International 

Broadcasting Convention (IBC 2015) in 

Amsterdam, industry experts told e-tech 

that the implementation of UHDTV 

would stretch from 2014 to well after 

2020 (the latter date for 8K or Super 

Hi-Vision 7620H X 4320V pixels).

The industry has entered the fi rst phase 

with HDR, HFR, greater colour depth 

and improved audio (beyond 5.1) being 

gradually introduced in a second phase 

from 2017. 

Content anywhere at anytime on 

any device

While HDTV and UHDTV certainly 

provide a unique experience in 

terms of better quality visual and 

Japan’s public broadcaster NHK demonstrated its 8K TV equipment at IBC 2015
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audio perception, media content is 

consumed in a variety of ways. Media 

preferences show a generational gap 

as changes in viewing habits, with a 

majority viewing TV content on tablets, 

computers and mobile devices in 

advanced markets (Personal TV: 

The future of broadcasting, IBM White 

Paper, survey of 2 542 consumers in 

France, Germany, Italy, Spain and UK 

in July 2015). Consumers increasingly 

prefer to watch programmes when it 

suits them, rather than being tied to 

linear programming, and 79% expect to 

watch more downloaded content within 

12 months, according to the same 

survey.

Challenges to the traditional 

broadcasting model

These changing habits are disruptive for 

established broadcasters as consumers 

access more content from a variety of 

additional devices and sources such 

as subscription pay-TV with proprietary 

set-top-boxes and interactive Hybrid 

broadcast broadband TV (HbbTV), 

which can show DTV content from 

broadcast TV, Internet and connected 

devices, over-the-top (OTT) and 

streaming services. All these rely on 

different business models, such as ad-

funded, pay-as-you-go or subscription. 

The traditional broadcast model is giving 

way to a multicast/unicast environment 

as viewers want to consume different 

content on a variety of devices, and 

as providers collect direct information 

about individual viewers’ choices 

through interactive services. This allows 

them to offer viewers personalized 

content according to their past viewing 

patterns and those of consumers with 

similar profi les or tastes. 

As a result, personal programme 

guides (PPGs) and push services 

are set to replace the existing linear 

programming model and electronic 

programme guides (EPGs), according 

to the general consensus expressed 

by industry experts at IBC 2015. 

Other challenges to the traditional 

broadcasting model include growing 

demand for additional allocation of 

the radio-frequency spectrum for 

mobile services. However, the 

2015 World Radiocommunication 

Conference (WRC-15) decided not 

to introduce any global change in 

the 470-694/698 MHz band used by 

TV broadcasters, thus creating 

favourable conditions for the 

continuous development of digital 

terrestrial television.

Whatever viewers’ consumption 

habits, all the devices they use now 

and will use in the future, as well as 

some of the software that supports 

these and all multimedia content 

(such as compression codecs) rely 

on International Standards developed 

by IEC TCs and by the IEC working 

together with other organizations or 

groups. As for many other aspects of 

the broadcast industry, their future is 

diffi cult to forecast.

Multi-channel LCD rack monitors are used to control image quality at various production stages (Photo: Postium Korea Co., Ltd)
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Antoinette Price 

The pan shot zooms in as it sweeps 

around the stage. Executed with 

precision, fl awless deliveries of 

television news and entertainment 

shows have become the norm. 

Switch to sport and the thrill of 

the Super Bowl just intensifi ed 

thanks to the use of new replay 

systems, higher resolution and 

very clever camera work. But how 

do the cameramen do it?

A little help from machines

The broadcast industry is evolving as 

technology advances, which means 

for some programmes, robotic camera 

systems have replaced cameramen. 

The news is a good example. The same 

set is used each hour for the news 

programme, during which the camera 

makes the same moves as it zooms in 

on the presenter or to different screens 

showing the reports. The show can be 

pre-programmed down to the minute 

using robotic cameras. This type of 

set-up is also ideal for entertainment 

shows such as ‘The Voice’, or ‘Dancing 

with the Stars’, where each week the 

set is used the same way, with the 

same props and timed segments. 

When motion control meets 

mechanical engineering

A number of companies have 

developed different types of robotic 

cameras. These essentially are ordinary 

broadcast cameras attached to robotic 

heads on top of pedestals and dollies. 

A remote control system enables the 

cameras to tilt, pan, zoom, focus and 

move. There are:

• cameras on pedestals which can 

move up and down to adjust their 

height. These are fi xed to a dolly 

which runs along tracks attached 

either to the fl oor or ceiling. They 

allow side to side movement for 

any live or multi-camera studio 

production. The permanently 

defi ned track path enables the 

camera to be brought right into 

the set to achieve creative angles 

and remote panning, which would 

not be possible using manual or 

traditional robotic cameras. The 

pedestal cameras are more stable 

and move faster, thanks to the 

track, than manually operated 

cameras and can be more involved 

with what is going on in the set. 

• types that are free-standing, 

mounted on three wheels and 

can move in any direction 

across the floor. They can be 

pre-programmed or operated 

remotely by someone using a 

touch control panel, comprising a 

joystick, touchscreen and panel. 

Highly responsive, replicating the 

operator’s every move, they include 

features to ensure seamless 

changeover from remote to manual 

operation, as well as built in safety 

functions. 

The operator uses a control unit to 

send commands to a computer, which 

in turn sends commands to the camera 

on the studio fl oor, using an IP address 

for each robotic head. The head then 

controls the other parts of the system, 

such as the pedestal and the dolly. 

These cameras also operate silently, 

can carry great loads and are cost 

effective. With fewer technical 

limitations, television producers can 

focus on style and content delivery.

How standardization fi ts in

The work of several IEC Technical 

Committees (TCs) contributes to 

different aspects of broadcast 

technology. 

The electric cables which connect and 

power the different systems, and the 

lighting used in studios and on sets, 

are covered by the work of two TCs. 

IEC TC 20: Electric cables, prepares 

Standards which address design, 

testing, and end-use recommendations 

for insulated electrical power and 

control cables, their accessories and 

cable systems, for use in wiring and 

in power generation, distribution and 

transmission. IEC TC 34: Lamps and 

related equipment covers lamps and 

light-emitting diodes (LEDs), which are 

used extensively; for example, during 

sports events.

Broadcasting from a new perspective
Innovative technology behind the scenes 

Drone at IBC, Amsterdam 2015
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All aspects related to audio, video and 

multimedia systems and equipment, 

including specifi cation of the 

performance and interoperability with 

other systems or equipment, are dealt 

with in IEC TC 100, IEC TC 1 00/TA 5: 

Cable networks for television signals, 

sound signals and interactive services, 

develops International Standards for 

cable networks, including processing 

and distribution of television and 

sound signals. 

Standardization for electronic display 

devices is covered by IEC TC 110.

IEC TC 86: Fibre optics, prepares 

International Standards for fi bre 

optic systems, modules, devices and 

components intended for use with 

communications equipment, including 

indoor and outdoor cables, to ensure 

reliable system performance and 

operation.

Souped up sports 

This year’s 50th Super Bowl gave 

the world a new perspective on 

American football, literally. CBS Sports 

showcased a replay system with a 

360-degree view and higher resolution 

than ever before. Thirty-six cameras 

around the upper stadium froze and 

revolved around moments of play 

before continuing live. Spectators 

discovered fi eld views from new angles 

of the different players. Eight custom-

moulded pylons with 16 cameras fi lmed 

the goal and side lines of both teams, 

while microphones embedded in them 

enhanced the sound. 

In the drone zone

As the global drone industry booms, 

these unmanned aerial vehicles (UAVs) 

are also getting in on the broadcasting 

act. According to a report by Markets 

and Markets, the UAV drones market 

for commercial application is expected 

to reach USD 5,59 billion by 2020, 

growing at a compound annual growth 

rate (CAGR) of 32,22% between 2015 

and 2020. UAVs are particularly suited 

for reporting on stories and outside 

events that present certain challenges. 

Whether tracking Australia’s longest 

grain train, stretching 1,3 km, or 

hovering above skiers as they swish 

down the slalom piste, they go where 

humans and grounded robotic cameras 

can’t. They shoot from greater heights 

and more diffi cult angles, and transmit 

from disaster zones which would be too 

dangerous or inaccessible for reporters.

Drones can operate autonomously at 

low cost thanks to their electronics, 

which were initially created for example 

for mobile phones and other consumer 

electronics. The drones contain 

components such as GPS units, wireless 

transmitters, signal processors, micro-

electromechanical system (MEMS), 

gyroscopes and accelerometers. The 

fl ight controller collects data from on-

board sensors including these devices, 

as well as barometric pressure and 

airspeed sensors.

Drones are usually connected to 

ground bases, often handheld 

computers. Operators can observe 

fl ight patterns and data gathering 

through a display screen, connected 

to one or more cameras on the drone, 

and still have control even if they can’t 

see the drone.

Essentially electromechanical systems, 

drones contain electrical and electronic 

parts which depend on International 

Standards to operate properly and 

safely. These are prepared by a number 

of IEC TCs and Subcommittees (SCs), 

such as IEC TC 44: Safety of machinery 

– Electrotechnical aspects, IEC TC 47: 

Semiconductor devices, and 

IEC SC 65 A: Industrial process 

measurement, control and automation. 

Lithium polymer batteries that power 

high-end consumer drones allow a 

fl ying time of up to 25 minutes between 

charges, but the race is on to fi nd the 

game-changing battery technology 

that could increase this. IEC TC 21: 

Secondary cells and batteries, 

produces Standards which cover all 

aspects of these batteries, including 

safety, performance, dimensions and 

electrochemical systems.

Looking forward

A number of legal and technical 

obstacles will have to be overcome 

before drones become mainstream 

in different industries. 

For example, in the US, Federal 

Aviation Administration legislation 

requires that UAVs must be in the 

sight of the operators, which limits the 

distance a drone can travel and could 

hinder businesses wishing to develop 

drone delivery services. 

Europe’s fragmented regulatory 

framework for civil UAVs is still in its 

infancy. Although basic national safety 

rules apply, not all safety issues are 

addressed coherently throughout 

the European Union. However, the 

European Aviation Safety Agency has 

paved the way for the development 

of rules and guidance materials, as 

well as safety promotion, in the next 

two years. It aims to ensure UAVs are 

operated safely throughout the EU 

and their impact on the safety of the 

aviation system is minimized. 

Drone manufacturers and users eagerly 

await the day a battery with longer life 

is developed. In addition, limited GPS 

and other positioning technologies need 

improving to allow for more accurate 

identifi cation of the destinations drones 

are supposed to reach.Autocue camera BBC
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Peter Feuilherade

3D printing, also known as 

additive manufacturing, is the 

computer-controlled sequential 

layering of materials to create 

three-dimensional shapes. 

Originally developed more than 

30 years ago, it is only in recent 

years that applications of the 

technology have expanded in fi elds 

as diverse as aerospace, medicine 

and dentistry, construction, the 

automotive industry and clothing 

and footwear. 

The main 3D printing technologies 

include Fused Deposition Modelling 

(FDM: melting of thermoplastic material 

by heating and then extruding it 

to create an object layer by layer), 

Selective Laser Sintering (SLS: using 

a high power carbon dioxide laser to 

fuse small particles of metal or plastic 

powder into 3D objects), Electron Beam 

Melting (EBM: using a cathode ray as 

a heat source to melt metal powder in 

a high vacuum, layer by layer, to create 

a product) and Stereolithography (SLA: 

producing 3D models layer by layer by 

curing a photo-reactive resin with a UV 

laser).

The additive nature of 3D printing helps 

in reducing wastage of materials and 

the associated costs. It now has a 

growing range of uses beyond rapid 

prototyping. Although 3D printers are 

still not cost-effective for most high-

volume commercial manufacturing, 

they are faster and easier to use than 

they were, and can handle multiple 

materials. The expiry of key patents 

has allowed many small companies to 

produce cheap desktop 3D printers 

aimed at consumers.

A number of IEC Technical Committees 

(TCs) and Subcommittees (SCs) 

develop and coordinate International 

Standards covering the safety aspects 

of 3D printing and the electric and 

electronic components and technology 

used in additive manufacturing 

equipment.

Research is now under way on the 

next stage, dubbed “4D printing”, 

which involves the use of 3D-printed 

objects and materials able to change 

shape over time when immersed in 

liquids or exposed to external energy 

sources. 

Print-a-part 

In 2015, 90% of 3D printing 

applications in the automotive industry 

were for prototyping and only 10% for 

production. However, the technology is 

starting to spread, and is used not just 

for design but also for manufacturing, 

repair and replacement. 

Is 4D printing the next step? 
3D printing, entering a new dimension

EDAG Genesis 3D-printed concept car (Photo: Photo: EDAG Group)
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Start-up companies in the US have 

already produced prototype 3D-printed 

cars comprising a mix of carbon fi bre 

and thermo-plastic modular body parts 

with original equipment manufacturer 

(OEM) components such as the engine 

and drive train. In the collision repairs 

sector, 3D printing could speed up 

work by allowing the printing on site of 

many small parts, sometimes for cars 

that are no longer manufactured. 

According to a January 2016 report by 

the US consultancy Frost & Sullivan, 

the application scope of 3D printing is 

currently restricted to the production 

of extremely low volume parts and 

production tooling. Despite this, the 

fi rm forecasts that the technology 

will generate USD 4,3 billion in 

the automotive industry by 2025, 

and achieve deeper penetration in 

production and the aftermarket.

“3D printing technology will allow 

OEMs and suppliers to print at multiple 

locations, thereby diminishing waiting 

periods and overall costs. Ultimately, 

this technology will also enable 

users to design and print customized 

parts, in line with each customer’s 

requirements,” the Frost & Sullivan 

report predicts.

Out of this world

Aerospace is another sector where 

3D printing has made great advances. 

Since 2015, astronauts aboard the 

International Space Station have 

created 3D-printed replacement parts 

on demand. In January 2016, Boeing 

reported the successful maiden fl ight 

of its latest-generation 737 MAX 

aircraft, powered by the world’s fi rst 

jet engines to include 3D-printed fuel 

nozzles, while another US company 

successfully tested a 3D-printed 

hypersonic scramjet engine combustor 

made by an additive manufacturing 

process known as Powder Bed Fusion 

(PBF). The European consortium Airbus 

has said it plans to 3D-print 10% of all 

aircraft parts in the near future, citing 

the technology’s production effi ciencies 

and aircraft weight reduction as 

reasons for its adoption.

IEC TC 17: Switchgear and controlgear, 

and TC 121: Switchgear and 

controlgear and their assemblies for 

low voltage, and their SCs, prepare 

International Standards on switches 

and relays. TC 2: Rotating machinery, 

is responsible for Standards covering 

the servo and stepper motors used 

to move extrusion heads or sintering 

lasers. TC 96: Transformers, reactors, 

power supply units, and combinations 

thereof, deals with Standards relating 

to power supplies. 

IEC TC 76: Optical radiation safety and 

laser equipment, is the leading body 

on laser standardization, including the 

high-power lasers used to manufacture 

components using metal powders.

The construction industry has 

adapted 3D printing technologies to 

create buildings and other structures. 

Researchers at the Massachusetts 

Institute of Technology are investigating 

a variety of 3D printing systems for 

construction, including one which uses 

swarms of small robots that extrude 

fast-setting materials to fabricate large 

structures.

A Chinese company has used large 

3D printers spraying a mixture of 

quick drying cement and recycled 

raw materials to construct 10 small 

demonstration ‘houses’ in less than 

24 hours, comprising pre-fabricated 

sections joined together with steel 

reinforcing bars. And an Italian 

research group has created a giant 

printer 12 metres high that can 3D-print 

huts using clay. Its main goal is to 

provide shelter in desert regions such 

as North Africa, where it has printed its 

fi rst structures. The US space agency 

NASA, meanwhile, is looking at ways 

in which robotic 3D printers using 

material from the surfaces of the Moon 

and Mars could construct 3D-printed 

buildings and other infrastructure such 

as landing pads. 

Best foot forward 

Several of the most signifi cant 

deployments of 3D printing technology 

have been in medical applications. 

3D printing has enabled the 

production of customized hearing 

aids and bacteria-resistant dentures, 

while the fi rst 3D hip implants and 

knee replacements have resulted in 

improved healing times and functioning 

of the implants. 3D technology can 

print patient-specifi c models of organs 

or body parts from medical scans 

for use in planning and practising 

diffi cult surgical operations, or produce 

prosthetic limbs at low cost for people 

in less developed countries who 

INDUSTRY SPOTLIGHT

The Stratasys Mojo desktop 3D printer allows the rapid production of prototypes in ABS 

thermoplastic (Photo: Stratasys)
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previously had no access to such life-

altering devices.

Titanium is non-toxic and the strongest 

metal that can currently be used in 3D 

printing. It has been used to produce 

3D-printed prostheses ranging from a 

metacarpal thumb bone to hip joints 

and even an entire sternum and ribcage. 

Customized synthetic bone implants 

made in part from the same minerals 

found in natural bone material can also 

be 3D printed to help patients recovering 

from bone loss. As the natural bone 

grows back, the implants dissolve 

harmlessly in the patient’s body.

In 2015 the US Food and Drug 

Administration for the fi rst time 

approved the use of 3D printing in the 

manufacture of medicines, paving the 

way for the potential customization of 

the size, dose, appearance and rate of 

delivery of drugs to suit the needs of 

individual patients and make them safer 

and more effective. 

In the rapidly developing fi eld of 

biofabrication, a research team at 

Heriot-Watt University in Edinburgh 

has developed a 3D printer to bioprint 

stem cells from an adult patient’s own 

cells, which are capable of developing 

into almost any other cell in the body. 

Initially, they plan to use the cell printing 

process to make miniature 3D human 

tissues for testing pharmaceutical 

drugs. Looking ahead, 3D printing of 

body parts, organs and living tissues 

for human transplant may become a 

reality.

Several IEC TCs and their SCs are 

responsible for the safety aspects 

of the growing use of 3D printing for 

medical applications such as the 

preparation of anatomical models, 

customized implants and bioprinting. 

They include TC 119: Printed 

electronics, and TC 62: Electrical 

equipment in medical practice, and 

its SCs, which prepare International 

Standards and other publications 

covering “electrical equipment, 

electrical systems and software used 

in healthcare and their effects on 

patients, operators, other persons and 

the environment”. 

The research and consultancy 

company IDTechEx forecasts that 

the total 3D printing market will reach 

USD 20 billion by 2025, with the 

bioprinting market accounting for more 

than USD 4 billion. “The trillion dollar 

oil and gas industry is an emerging 

user of 3D printing with the highest 

forecast growth followed by the more 

established aerospace industry,” 

IDTechEx adds. 

International Data Corporation (IDC), 

a global market intelligence provider, 

predicts an even higher growth rate 

within the next three years alone, 

based on greater mainstream adoption. 

According to IDC research published 

in January 2016, global spending on 

3D printing will grow at a compound 

annual growth rate (CAGR) of 27% from 

nearly USD 11 billion in 2015 to USD 

26,7 billion in 2019. Most of the growth 

is expected from markets in the US, 

Western Europe and Asia, as China in 

particular becomes a leading market 

for 3D printing hardware and services.

Shape shifting and the fourth 

dimension

The next few years will see rapid 

advances in metal 3D printing to 

produce a wider range of fi nished 

goods, including more medical 

implants than is possible today. The 

speed of printers is expected to 

increase. Research is underway on 

how to combine different types of 

materials such as metals and plastics 

in a single build cycle, and how to 

embed components such as sensors, 

electronics and batteries. 

The emerging technology of 4D 

printing brings exciting possibilities. 

4D printing involves the use of 

shape-shifting materials, where the 

fourth dimension relates to the time 

taken for self-transformation. These 

programmable or ‘smart’ materials 

can adapt their properties and shape 

on demand after 3D printing, when 

immersed in water or exposed to 

external sources of energy such 

as heat, current or light. Potential 

applications include tissue engineering 

and medical implants that change their 

shape inside the body.
Several 3D-printed parts, including fan blades and casing, and fuel nozzles are used in 

CFM LEAP jet engines, cutting fuel consumption by up to 15% (Photo: CFM International)
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Morand Fachot

Radio frequency (RF) equipment is 

still widely used for the distribution 

and transmission of data, voice 

and multimedia content in the 

telecom, broadcast, information 

and communications technology 

(ICT) and other sectors. As copper 

cable technology has evolved 

to meet increased requirements 

and stay at the cutting edge 

of technology, IEC Technical 

Committee (TC) 46 and its 

Subcommittees (SCs) and various 

Working Groups (WGs) prepare and 

update Standards for RF cables, 

connectors and other components 

to ensure they remain effective and 

relevant for the industry.

Wide scope

Although the distribution and 

transmission of various kinds of content 

have moved to some extent from RF 

systems to new carriers such as fi bre 

optics-based systems, RF gear, which 

covers a wide range of components, 

is still irreplaceable in many domains 

– for instance, connecting TV sets 

to antennas or cable networks in 

broadcasting, or for a number of 

ICT uses. Its performance must be 

maintained and even improved to 

ensure it remains relevant in the future. 

This task is entrusted to IEC TC 46: 

Cables, wires, waveguides, 

RF connectors, RF and microwave 

passive components and accessories, 

its three Subcommittees (SCs) and 

various Working Groups (WGs) and 

Maintenance Teams (MTs).

IEC TC 46 was established in 1960 with 

the title “Cables, wires and waveguides 

for telecommunication equipment”. 

The TC and its SCs currently count 

15 Participating Members and 

20 Observer members. Some 

120 experts participate in their work 

and their catalogue of publications 

includes nearly 300 documents. 

 Subcommittees cover multiple 

areas

IEC SC 46A: Coaxial cables, is 

responsible for the preparation and 

maintenance of Standards for the 

coaxial cables used in analogue and 

digital transmission systems. Currently 

these are cables of rigid, semi-rigid 

and fl exible construction that are used 

on transmission lines and in cabled 

distribution and other similar systems. 

SC 46A/WG 3 focuses specifi cally on 

coaxial cables for ICT and multimedia 

distribution networks and systems.

IEC SC 46C: Wires and symmetric 

cables, prepares and maintains 

standards for wires and symmetric 

cable pairs and quads in analogue and 

digital transmission systems and for 

equipment used in communications 

and signalling. This work may include 

general cable construction; electrical, 

transmission, mechanical and 

environmental characteristics; related 

test methods and requirements, as 

well as quality assessment procedures. 

The task of its WG 7: Premises 

cables for digital communication, is 

to establish and maintain standards 

for balanced cables related to digital 

transmission systems and equipment 

for communication used in premises or 

structured cabling.

IEC SC 46F: RF and microwave passive 

components, prepares standards 

concerning the specifi cations, 

requirements and measuring methods 

for RF and microwave passive 

components used in networks 

and cabling. Given the range of 

components used in RF systems, 

Cables still in the loop for data transfer
RF systems are thriving in support of ICT and media sectors

Groups of 5 BNC connectors can be used to connect VGA devices (Photo: Krzysztof 

Burghardt)
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this SC produces and maintains a large 

number of International Standards.

Its WG 1 develops the IEC 61169 

series of International Standards for 

RF connectors.

Its WG 2 prepares the IEC 60153 and 

IEC 610154 series of International 

Standards for waveguides, waveguide 

fl anges and accessories.

SC 46C/WG 3 develops general 

test methods for relevant sections 

of IEC 61169.

 Extensive network of liaisons

IEC TC 46 and its SCs act as suppliers 

or consumers of Standards with other 

IEC TCs, such as:

• TC 20: Electric cables

• TC 100: Audio, video and 

multimedia systems and equipment, 

and in particular its Technical 

Area (TA) 5: Cable networks for 

television signals, sound signals 

and interactive services

• TC 103: Transmitting equipment 

for radiocommunication 

• SC 65C: Industrial networks.

As the distribution of data, voice, 

telecom and multimedia content 

is often entrusted to both RF and 

optical fi bre networks, IEC TC 46 and 

TC 86: Fibre optics, and their SCs, 

work together to defi ne component 

specifi cations to ensure interoperability 

between RF and fi bre optic-based 

systems. TC 46 also liaises with 

ISO/IEC Joint Technical Committee 

(JTC) 1/SC 25: Interconnection of 

information technology, a SC of 

ISO/IEC JTC 1: Information technology, 

set up by the IEC and ISO.

Since RF represents a key element 

in the distribution of radio and 

telecommunications signals, 

IEC TC 46 also works closely with the 

International Telecommunication Union 

(ITU) through its Radiocommunication 

Sector (ITU-R), and Telecommunication 

Standardization Sector (ITU-T). As 

demand and need for access to greater 

content keeps growing, and with RF 

still providing an essential link in the 

distribution chain, TC 46 and its SCs 

are set to be highly active, preparing 

and maintaining International Standards 

for the foreseeable future.

Array of BNC connectors in the rear of a video switcher (Photo: Shadowlink1014)

Cut of coaxial cable used to transfer 

RF signals – showing inner conductor, 

dielectric insulator, foil shield, braided shield 

and plastic jacket (Photo by FDominec)
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On the one hand, energy effi ciency 

is a new way of life that requires 

behavioural changes on the 

consumer’s part. On the other, the 

pressure is on the manufacturers 

of electrical equipment and devices 

to produce goods that consume 

as little energy as possible. 

More appliances, less consumption

Consumers are more aware than 

ever of the necessity to be energy 

effi cient. Since the beginning of the 

century, energy ratings have provided 

guidance to people, particularly when 

selecting new appliances or multimedia 

equipment.

The use of energy-saving compact 

fl uorescent lamps (CFLs) and now 

LED lighting instead of incandescent 

bulbs has made a difference. Smart 

meters also help households monitor 

and make the best of their energy 

consumption, for example by choosing 

off-peak hours to do the laundry or 

the washing-up.

More than a label affi xed on 

an appliance

In parallel with consumer education, 

huge progress has been made in 

recent years in the development 

and manufacture of appliances and 

equipment that consume much less 

energy than was the case when energy 

saving wasn’t a pressing issue. Today’s 

appliances often consume less than 

half of the electricity they would have 

used in the past, despite the new 

products’ many added features.

Major benefi ts for all

Improving the energy effi ciency of 

household appliances and equipment 

saves money, reduces emissions 

and can also improve productivity. 

Many countries have developed, or 

are developing, strategies for energy 

savings and emissions reduction from 

appliances and are passing legislation 

to that effect.

Energy effi ciency through 

IEC S tandards...

Standards can serve as the basis 

for regulations and legislation in the 

energy effi ciency fi eld. The IEC has 

a whole catalogue of International 

Standards that deal not only with 

safety requirements for appliances and 

equipment, but also provide metrics 

and testing specifi cations to achieve 

optimum energy consumption.

Manufacturers of appliances and 

equipment for domestic use can rely 

on IEC International Standards to 

develop state-of-the-art products that 

meet the strictest safety and energy-

effi ciency requirements. Going a step 

further, they can rely on the IECEE, the 

IEC System of Conformity Assessment 

Schemes for Electrotechnical 

Equipment and Components, to have 

their products tested and certifi ed.

...and certifi cation

IECEE has been testing and certifying 

appliances and equipment for many 

years, focusing on product safety, 

quality and overall performance. A few 

years ago, IECEE also introduced a 

product category specifi c to energy 

effi ciency.

IECEE has identifi ed a number of 

IEC International Standards for a variety 

of appliances – from refrigerators, 

washing machines and tumble dryers 

to vacuum cleaners, irons, coffee 

makers, fans and microwave ovens, 

to name but a few – that serve as a 

basis for testing the products’ energy 

effi ciency performance.

IEC International Standards and 

conformity assessment work are 

instrumental in promoting energy 

effi ciency at all levels.

About IECEE

IECEE, the IEC System for 

Conformity Assessment Schemes 

for Electrotechnical Equipment 

and Components, is a multilateral 

certifi cation system based on 
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Power to the people
Be energy effi cient, make a difference 

The use of LEDs in commercial buildings helps reduce energy consumption 

(Photo: LED RetroFit)



IEC International Standards. Its 

Members use the principle of mutual 

recognition (reciprocal acceptance) of 

test results to obtain certifi cation or 

approval at national levels around the 

world.

The IECEE Schemes address the 

safety, quality, effi ciency and overall 

performance of components, 

devices and equipment for homes, 

offi ces, workshops, health facilities 

among others. In all, IECEE covers 

23 categories of electrical and 

electronic equipment and testing 

services. 

CB Scheme

A CB Test Certifi cate is a global 

passport for products to be accepted 

in all IECEE member countries. It is so 

well known that global acceptance is 

a reality, even in countries that are not 

part of the IECEE community. “One 

test, one international certifi cate” opens 

the doors of the global market.

The IECEE CB Scheme provides 

the assurance that tested and 

certifi ed products meet the strictest 

safety, reliability and performance in 

compliance with the relevant 

IEC International Standards. It helps 

reduce costs and time to market, 

eliminates duplicate or multiple testing 

and offers a high level of confi dence 

for manufacturers, retailers and 

consumers alike.

CB-FCS

The CB-FCS Scheme for Mutual 

Recognition of Conformity Assessment 

Certifi cates for Electrotechnical 

Equipment and Components is an 

extension of the IECEE CB Scheme 

in that it also includes an audit of the 

manufacturer’s quality system as well 

as factory surveillance/inspection visits. 

This is interesting for manufacturers 

who need to provide proof that 

products manufactured in a given 

factory offer a consistent level of quality 

over time.

More information: www.iecee.org

Customers using smart meters are 

more in control of their energy usage 

(Photo: Centrica)

A great many appliances today have 

eco-friendly programmes
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Claire Marchand

Do you realize that your local 

bakery may be a potentially 

hazardous location? In fact any 

area where fl our, sugar, or any 

other type of powder is stored or 

processed is a potential risk area. 

Your kitchen as well, if you think of 

it, since you’re bound to regularly 

use a wide variety of ingredients 

in powder form. 

High risk

This is not meant to scare, just to draw 

attention to the fact that fl our, and the 

vast majority of dusts are combustible, 

 Ex aspect of food safety
How to protect food processing from explosion risks

The risk of dust explosion exists in artisanal...
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and dust explosions can occur in any 

enclosed area. Dust explosions are a 

frequent occurrence in underground 

coal mines, but they can happen in any 

location where powdered combustible 

material is present.

Even an extremely thin dust layer in 

a closed room is suffi cient to trigger 

an explosion when the dust is swirled 

up and ignited. Ignition sources for 

dusts include sparks from electrical 

or mechanical processes, arcs, open 

fl ames, electrostatic discharge (ESD), 

and electromagnetic waves among 

others.

Instant ignition

A publication by German-based 

company Stahl explains the 

mechanisms of a dust explosion: “If a 

draft of air swirls up a layer of dust in a 

small area, the dust, along with oxygen, 

forms a combustible dust/air mix. If this 

mix is ignited by an ignition source, an 

explosion is triggered. The force of the 

resulting explosion swirls up more dust, 

which is in turn ignited. This process 

continues, and under some conditions 

chain reactions such as these sweep 

through entire buildings or facilities, 

destroying them.”

Numerous occurrences

The fi rst documented dust explosion is 

said to have occurred in Turin, Italy, on 

14 December 1785, at Mr Giacomelli’s 

Bakery Warehouse “when fl our dust 

generated during normal handling 

operations allegedly contacted an 

ignition source in the form of a lamp 

mounted to help fl our handlers see.” 

Since then, numerous dust explosions 

were recorded in mills, refi neries or 

food processing plants throughout the 

world. Over time, preventive measures, 

specifi c equipment for hazardous 

areas have helped reduce the number 

of incidents and better protect those 

working in explosive environments. But 

even as recently as 2008, 14 workers 

died at the Imperial Sugar Savannah 

in Georgia, USA, when sugar dust 

accumulated in production areas 

exploded.

Another tragic example is the “festival 

of colour” at an amusement park 

outside Taipei, Taiwan. As part of 

the entertainment during the event, 

coloured powder was sprayed over 

the party-goers, creating a very dense 

dust cloud over the stage and in the 

park area nearby. The powder – corn 

starch – was repeatedly blown into the 

air for beautiful special effects…until 

an explosion occurred. It is believed 

that the powder was ignited either by 

a cigarette or by the heat emanating 

from the powerful spotlights and 

an immense ball of fi re very quickly 

engulfed the stage and ripped 

through the crowds, injuring more than 

500 participants.

Avoiding dust accumulation

The key word here is accumulation. 

Combustible dust can accumulate 

inside of, or escape from, equipment 

and settle on work area surfaces. 

These accumulations, when dispersed 

in the air in the presence of an ignition 

source, can result in an explosion. 

Workers, whether they operate in small 

artisanal bakeries or in industrial-size 

food processing plants, have specifi c 

explosion-proof equipment at their 

disposal to ensure that storage areas, 

conveying systems and any piece of 

machinery used in the production chain 

meet the strictest safety criteria. 

The same goes for the vacuum-

cleaners and dust collectors that help 

remove excess dusts and powders 

from surfaces and crevices to prevent 

fi res and explosions

The IEC at the forefront

Through its standardization and 

conformity assessment work, 

the IEC has a solution for all sectors of 

industry that are operating in 

those hazardous environments. 

The Commission has been at the 

forefront of Ex standardization for 

many years, preparing International 

Standards and establishing a 

Conformity Assessment (CA) System 

that provides testing and certifi cation 

for all types of Ex equipment and 

related services as well as personnel 

competence.

...as well as in industrial bakeries
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Specifi c requirements for explosive 

atmospheres

IEC Technical Committee (TC) 31: 

Equipment for explosive atmospheres, 

has a complete series of International 

Standards, IEC 60079, that cover 

all specifi c requirements for Ex 

equipment and systems, from general 

requirements to protection levels for 

apparatus used by all sectors that 

operate in hazardous environments, 

such as food processing, 

pharmaceuticals, sugar refi neries, fl our 

mills, grain silos as well as the paper 

and textile sectors.

TC 31 developed the IEC 61241 series 

of International Standards to focus on 

electrical equipment in the presence 

of combustible dust and has recently 

integrated these requirements into the 

IEC 60079 series, e.g. IEC 60079-31.

How to ensure compliance and 

safety

To make sure that the equipment 

they purchase meets the very strict 

requirements specifi ed in IEC 60079, 

as referenced by national or regional 

regulations, the Ex industry can rely on 

IECEx, the IEC System for Certifi cation 

to Standards Relating to Equipment 

for Use in Explosive Atmospheres for 

testing and certifi cation.

An IECEx certifi cate, which is 

publicly accessible from the offi cial 

IECEx website, provides clear proof 

of compliance with International 

Standards, an important assurance for 

anyone responsible for the safety of 

those working in such areas.

Broad spectrum

Ex areas are a part of almost every 

industry, from transport, food 

production and textiles to petroleum 

and mining. IECEx covers the broad 

spectrum of devices, systems 

and services used in explosive 

environments and verifi es their 

conformance with International 

Standards. The System also includes 

the certifi cation of organizations 

providing services for the inspection 

(location and other), installation, 

maintenance and repair of equipment 

and systems and for the assessment 

and certifi cation of the competence 

of personnel working in this highly-

specialized area.

More information: www.iecex.com
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Dusts and powders can accumulate rapidly and create additional risks of explosion – here a 

conveying system in a sugar refi nery

Claire Marchand

Is there a time of day or night 

when we do not rely on electrical 

or electronic devices in one way 

or another? Home and workplace 

are obviously full of appliances, 

devices and equipment that help 

us in our daily professional tasks 

and domestic chores. And with the 

ever growing number of wearables 

with us at all times, everything’s 

connected. Our reliance on 

electronics seems to be a 24/7 affair.

This is not going to be changing soon, 

if the tech gurus are to be believed. 

These new developments touch on 

every aspect of our lives from the 

trivial to the essential. Some are 

mere fun gadgets that will last until a 

better one – offering even more fun – 

comes along; others may be far more 

essential, providing relief or data for 

specifi c medical conditions. 

Monitoring frenzy
24/7 connections: how to ensure that measurements are accurate
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Whether we really need them or not, 

we are always on the lookout for new 

devices that will help us measure our 

performances, control every move 

we make and give a minute by minute 

update on how well we are doing. 

At any given time we can check our 

blood pressure, heartbeat, steps, 

calorie intake, sleep pattern or the 

quality of the air we breathe.

Electronics inside…

Whatever their role, all these devices 

have one thing in common: their 

electronics. Even the most elementary 

toaster nowadays comes with 

electronics inside.

Sensors, connectors, resistors, 

capacitors, semiconductors, light-

emitting diodes (LEDs), organic LEDs 

(OLEDs), microelectromechanical 

systems (MEMS) and 

nanoelectromechanical systems (NEMS) 

are just a few of the numerous electronic 

components that are widely used in 

devices, appliances and equipment. 

The quality of the components is of the 

utmost importance to ensure complete 

accuracy of the data provided. And 

while the number of steps or calories 

ingested in a given day doesn’t need 

to be 100% accurate, measurements 

that target specifi c ailments have to 

be precise, for the sake of both the 

patient and the healthcare provider. 

Approximations cannot be tolerated. 

This means that the components that 

are fi tted into any of these devices 

have to be of the highest quality. 

One faulty component can have dire 

consequences.

…tested and certifi ed

Electronic component manufacturers 

and suppliers have a very powerful tool 

at their disposal to ensure that their 

products are safe, reliable and meet 

the strictest requirements: IECQ, 

the IEC Quality Assessment System 

for Electronic Components, testing 

and certifi cation.

As a worldwide approval and 

certifi cation system covering the 

supply of electronic components, 

assemblies and associated materials 

and processes, IECQ tests and 

certifi es components using quality 

assessment specifi cations based on 

IEC International Standards.

The numerous types of electronic 

component covered by IECQ are used 

in all kinds of technologies, from the 

smallest device to the most complex 

piece of equipment. Components 

covered by IECQ include:

• active components, including 

integrated circuits

• electromagnetic components

• electromechanical components

• electro-optic components

• hybrid integrated circuits

• passive components

• printed boards

• wires and cables

• distributors

In addition, there are a multitude of 

related materials and processes that 

are covered by the IECQ schemes.

Spotlight on LEDs

Since many devices and wearables rely 

on LEDs, it is worth mentioning 

the new IECQ Scheme for LED 

Lighting, established under the 

umbrella of the generic IECQ Approved 

Component (AC) Scheme. Launched in 

2015, it offers a valuable qualifi cation 

and supply chain management tool 

that provides for the identifi cation 

and verifi cation of compliance 

with component and process 

specifi cations.

The IECQ Scheme for LED Lighting can 

be applied to certify manufacturers and 

suppliers of electronic components, 

modules and assemblies used in the 

production of LED packages, engines, 

lamps, luminaires and associated 

The ReSound LiNX2 enables wearers to control their hearing via an iPhone/iPad/Apple Watch 

app (Photo: ReSound)

CONFORMITY ASSESSMENT



LED ballasts/drivers. It provides a 

“standardized way” of evaluating 

suppliers and is used as a powerful 

supply-chain management tool when 

assessing and monitoring the various 

tier-level suppliers.

This removes the cost burden of 

monitoring and controlling the supply 

chain, from the original equipment 

manufacturers (OEMs) to their 

suppliers, while also protecting 

the OEM brand name in the market. 

This also helps prevent poor-quality 

LED systems from entering the market.

Widespread recognition

All IECQ certifi cates are recognized 

in all IECQ member countries and 

beyond, thus helping to reduce costs 

and time to market and eliminating 

the need for multiple testing.

More information: www.iecq.org

CONFORMITY ASSESSMENT

The new IECQ Scheme for LED Lighting offers a valuable qualifi cation and supply chain 

management tool

LEDs, OLEDs, MEMS and NEMS are just a few of the numerous electronic components widely used in devices, appliances and equipment 

(Photo: Panasonic)
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Claire Marchand

The IEC extends its warmest 

congratulations to two IEC experts, 

Derek Johns of New Zealand and 

Vimal Mahendru of India. They 

recently received top honours from 

their respective countries.

Derek Johns

Queen Elizabeth II appoints Derek 

Johns to the Order of New Zealand

Derek Johns was on the New Year’s 

Honours List and became an Offi cer 

of the New Zealand Order of Merit 

(ONZM) for his services to electrical 

safety standards. 

Since 1984, Johns has been actively 

involved in standardization activities 

relating to the electrical appliance 

industry. As such he has held a myriad 

of positions at both the regional and 

international levels.

Long-standing involvement 

in IEC work

His involvement in IEC standards 

development activities was mainly 

with IEC Technical Committee 

(TC) 61: Safety of household and 

similar electrical appliances, and its 

Subcommittees (SCs).

For the fi rst 10 years, he was chief 

delegate for New Zealand on 

IEC TC 61 and in 1994 he became 

its Chair, a position he relinquished 

in 2015.

In 1986, he was appointed Secretary 

of IEC SC 61H: Safety of electrically-

operated farm appliances, a position 

he still occupies today.

Johns has been chief delegate for 

New Zealand on IEC SC 61C: 

Household appliances for refrigeration, 

since 1990, and on IEC CIS/F: 

Interference relating to household 

appliances tools, lighting equipment 

and similar apparatus, from 2000 

to 2015.

He has also participated and still 

participates in a number of IEC TC 61 

and CISPR working groups (WGs).

IEC Awards

In 2007 Johns received the IEC Lord 

Kelvin Award, the Commission’s 

highest tribute for exceptional long-

term achievements. In 2012, he 

received the IEC Thomas A Edison 

award for exceptional current 

achievements.

At the regional level, Johns has been 

a member and has chaired several 

joint Australia/New Zealand standards 

committees.

About the New Zealand Order 

of Merit

The New Zealand Order of Merit 

(NZOM) is an order of chivalry in the 

country’s honours system. It was 

established in 1996 by Elizabeth II, 

Queen of New Zealand, to replace 

the British state honours that were 

still being used to pay tribute to New 

Zealanders at that time. The NZOM 

The pursuit of excellence
Top honours bestowed on IEC experts

IEC FAMILY
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Derek Johns (left) – here with IEC Vice President and SMB Chair Jim Matthews – at the Oslo General Meeting when he received the Edison Award
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recognizes outstanding service to the 

Crown and people of New Zealand in 

a civil or military capacity.

The order is currently awarded in fi ve 

grades:

• Knight or Dame Grand Companion 

(GNZM)

• Knight or Dame Companion (KNZM 

or DNZM)

• Companion (CNZM)

• Offi cer (ONZM)

• Member (MNZM)

Vimal Mahendru

On 29 January 2016, Vimal Mahendru 

received a special citation from the 

Central Power Research Institute 

(CPRI), an autonomous society under 

the Ministry of Power of the Indian 

Government, for his 28-year c ontribution 

to the Indian electrical industry.

Strong IEC involvement

In 2014, nominated by the Indian 

Government, Mahendru was elected 

to the IEC Standardization 

Management Board (SMB), the fi rst 

Indian ever to hold such a position. 

Mahendru is also Convenor of Systems 

Evaluation Group (SEG) 4: Low voltage 

direct current (LVDC) applications, 

distribution and safety for use in 

developed and developing economies. 

As such he played a key role in the 

organization of the “LVDC – redefi ning 

electricity” conference, held in New 

Delhi on 26-27 October 2015 and co-

hosted by IEC and the Bureau of Indian 

Standards (BIS).

High level role in India

Mahendru is Counsellor and Past 

President of the Indian Electrical and 

Electronics Manufacturers’ Association 

(IEEMA). In this capacity, he assists the 

Indian Government in the development 

of the Electrical Industry Mission 

Plan 2022.

Mahendru has also been part of several 

offi cial high-level trade delegations, and 

in 2010 he was invited to the United 

Nations’ special conference on energy, 

where he spoke of India’s energy reality.

Since 2010, Mahendru has been 

President of the Legrand Group 

in India.

About CPRI

The Central Power Research Institute 

(CPRI) is the power house of the 

Indian electrical industry. Set up 

in 1960 by the Government of 

India, it functions as a centre for 

applied research in electrical power 

engineering assisting the electrical 

industry in product development and 

quality assurance. CPRI also serves 

as an independent authority for testing 

and certifi cation of power equipment. 

CPRI’s governing body includes 

eminent professionals from industries 

& utilities, prestigious academic and 

research institutions and 

the government. It employs over 

300 highly qualifi ed and experienced 

engineers and scientists besides other 

supporting staff.

With its state-of-the art infrastructure 

and expertise, CPRI has made 

signifi cant contributions to the power 

sector in the country for improved 

planning, operation and control of 

power systems. Besides in-house 

R&D, CPRI also undertakes sponsored 

research projects from manufacturers 

and other agencies in different areas of 

specialization.

The CPRI citation

Major Singh (right), Chairman of the Central Electricity Authority, Ministry of Power, 

Government of India, presenting the citation to Vimal Mahendru

Offi cer of the New Zealand Order of Merit 

medal
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Antoinette Price

At the end of 2015, the 

Standardization Management 

Board nominated four new 

Technical Committee (TC) 

Chairs who took up their 

nominations in January 2016.

Jorg Reichelt

Jorg Reichelt is the new Chair of 

IEC TC 96: Transformers, reactors, 

power supply units, and combinations 

thereof. With a background in electrical 

engineering and a career spanning 

over 30 years in the industry, Reichelt 

is currently Managing Director for 

production and purchase at Block, 

a German company dealing in 

transformers, power supply and 

other special devices. He has been a 

member of IEC TC 55: Winding wires, 

since 2007 and IEC TC 96 since 2014.

Benoit Leprettre

Benoit Leprettre takes up his role 

as Chair of IEC TC 85: Measuring 

equipment for electrical and 

electromagnetic quantities. With a 

career spanning 20 years in signal 

processing engineering, Leprettre 

has worked at Schneider Electric 

Industries since 1999 including defi ning 

international standards for metering 

and protection algorithms. He has 

been involved with IEC TC 85 

since 2011, as well as two other 

Subcommittees (SCs).

Ingo Weber

Ingo Weber begins his term as Chair 

of IEC TC 65: Industrial process-

measurement, control and automation. 

Weber has almost 30 years of 

experience with Siemens in software 

development, architecture, operating 

systems and fi eld devices. In addition 

to applying different IEC Standards 

in his work over the years, Weber 

has been involved with IEC TC 65 

since 2012.

Thomas Hilgers

Thomas Hilgers has taken over as 

Chair of IEC TC 59: Performance 

of household and similar electrical 

appliances. Hilgers studied chemistry 

and since 1988 has worked at WFK 

Testgewebe in the development, 

production and marketing of test 

materials used for performance and 

safety testing, which are made to 

specifi c standards. From 2003 to 2015, 

Hilgers was Chair of IEC SC 59D: 

Performance of household and similar 

electrica l laundry appliances. 

January 2016 nominations 
The latest TC Chair nominations approved by the SMB

Jorg Reichelt, Chair of IEC TC 96

Benoit Leprettre, Chair of IEC TC 85

Ingo Weber, Chair of IEC TC 65

Thomas Hilgers, Chair of IEC TC 59
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IEC WORLD

Gabriela Ehrlich

Everybody wants to build Smart 

Cities but what is needed to make 

them come true? Which city pain 

points are hindering Smart City 

development and how can they 

be best overcome? A new online 

community initiated by the IEC in 

partnership with ISO and ITU aims 

to help stakeholders worldwide 

make their cities smarter. It is part 

of the lead-up to the fi rst World 

Smart City Forum which will take 

place in Singapore on 13 July 2016. 

Cities: major challenges ahead

Suffi cient fresh water; universal access 

to cleaner energy; the ability to travel 

effi ciently from one point to another; a 

sense of safety and security: these are 

the kinds of promises modern cities 

must fulfi l if they are to stay competitive 

and provide a decent quality of life to 

their citizens. 

By 2050, 66% of the world’s population 

is expected to live in urban areas. 

The challenge will be to supply these 

populations with basic resources like 

safe food, clean water and suffi cient 

energy, while also ensuring overall 

economic, social and environmental 

sustainability. Already today, cities 

consume more than 70% of all energy 

produced globally. 

Electricity: No city will be smart 

without it

Cities are giant systems with countless 

subsystems. All of them depend 

on electric power and hardware to 

move people and things, collect data 

and exchange information. Without 

electricity, it is simply impossible to 

build an effi cient urban infrastructure: 

no electricity = no Smart City. 

Connecting things: a need 

for harmonized rules

Cities need to substantially increase 

the effi ciency in which they operate and 

use their resources. Major effi ciency 

improvements can be achieved by 

horizontally interconnecting individual 

systems such as  electricity, water, 

sanitation and waste management, 

transportation, but also security, 

environmental monitoring or weather 

intelligence. 

But interconnection is easier said than 

done. Many of the currently deployed 

systems in cities originate from different 

suppliers and they are maintained by 

various agencies that generally work 

in isolation. To connect them both 

physically and virtually, standardized 

interfaces need to be put in place.

Also, most Smart Cities are not built 

from scratch in one go. They gradually 

evolve and become smarter, bit by 

bit. With time, these individual islands 

of smartness grow together and 

interconnect, but only if they use the 

same harmonized technical rules that 

are embodied in Standards. 

Facilitating tailored Smart City 

development

Building a Smart City is highly complex. 

Every city faces its own challenges 

and requires its own mix of solutions. 

However, there is one common 

denominator that greatly simplifi es 

this task.

International Standards can 

considerably facilitate the development 

Why cities must become smarter, now
Launch of global platform, initiated by the IEC

A new online community initiated by 

the IEC in partnership with ISO and 

ITU aims to helps stakeholders worldwide 

make their cities smarter

The World Smart City Forum will take place on 13 July 2016 at Marina Bay Sands, Singapore



of tailor-made solutions that are adapted 

to the particular circumstances of a 

given city. Standards are essential 

enablers that assure an expected 

performance level and compatibility 

between technologies. They embody 

strong technical and process expertise 

and facilitate the replication of 

outcomes. Standards propose common 

metrics that permit the comparative 

analysis and benchmarking of solutions. 

Standards also open the door to a 

larger choice of products, increased 

competition and help foster innovation. 

In a systems approach they enable the 

integration of structures from different 

suppliers. This benefi ts both the city 

and its citizens. 

Standards = many solutions

The large majority of big and small 

companies that build electrical and 

electronic components, devices or 

systems that are sold beyond a single 

market participate in IEC work and use 

IEC International Standards. 

And while Smart City development 

will go far beyond integrating the 

right technologies, it is comforting 

to know that many of these devices 

and systems will support smooth and 

integrated Smart City development.

World Smart City online community

The aim of the online community is to 

engage all relevant city stakeholders 

globally. It will host and organize a 

range of in-depth discussions that 

will add value for these leaders, 

providing much more than a high-

level networking platform. To help 

break down barriers and concretely 

speed up Smart City development, 

the community will focus on the top 

“pain points” that hold back Smart City 

development in four areas:

• Mobility

• Water 

• Energy

• Cybersecurity and privacy

The community will organize regular 

monthly Google hangouts. The fi rst 

will take place on 18 February. 

More information will be added online 

www.worldsmartcity.org/hangouts/

World Smart City Forum 

www.worldsmartcity.org/

The Forum will explore how 

interconnection can be accomplished 

and point to some of the tools that are 

already available to help cities reach their 

objectives faster, more effi ciently and with 

better outcomes. The Forum will however 

not be solely focused on Standards.

Attendance is via registration on the 

World Smart City Forum website, and 

is free of charge for all people who 

register on the www.worldsmartcity.org 

website, members and invitees of IEC, 

ISO and ITU, as well as registered 

participants of the World Cities Summit 

and World Water Week. Places are 

limited and are fi rst come, fi rst served.

Global Smart City Community: 

www.worldsmartcity.org 

World Smart City Forum: 1

3 July 2016, Marina Bay Sands, 

Singapore

Co-located with the World 

Cities Summit 

www.worldcitiessummit.com.sg/ 

and Singapore International 

Water Week www.siww.com.sg

Most Smart Cities are not built from scratch, they gradually evolve and become smarter, bit by bit
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Antoinette Price

The IEC regularly supports key 

global and regional industry 

events, which can present 

the IEC endorsement on 

their website and materials.

2016 Workshop Series on 

Standards for Wearable 

Technology & Textile Electronics

Raleigh, NC, US, 8-9 March 

Leaders in standards development 

and regulatory policies will present 

on design for non-invasive wearables 

and textile electronics. On the agenda: 

identify resources/policies for testing/ 

design of wearable devices, discuss 

technology and industry and academic 

research needs for developing unifi ed 

standards and regulatory procedures 

that are accepted across  disciplines.

India Smart Grid Week 2016, 

International Conference and 

Exhibition on Smart Grids 

and Smart Cities

New Dehli, India, 15-19 March 

India’s leading electric utilities, policy 

makers, regulators, investors and world 

Smart Grid/Smart City experts and 

researchers will discuss trends, 

share best practices and showcase 

next generation technologies 

and products.

Grid Analytics Europe 2016, 

Predictive Analytics for Dynamic 

Grid Performance

Amsterdam, The Netherlands, 

5-6 April 

More than 120 data science and 

domain experts will review the most 

innovative analytics implementations 

within a European smart utility 

environment, while leading utilities 

share important lessons learned 

and offer previews of management 

approved roadmaps.

ARE-RECP Off-Grid Investment 

Forum 2016 

Amsterdam, The Netherlands, 

12-13 April 

Key decision makers, institutional/

business representatives will 

develop strategies, discuss 

market conditions, key policy 

and fi nancial initiatives on rural 

electrifi cation business opportunities 

in developing and emerging 

markets.

Upcoming global events
Events around Smart Grids

IEC WORLD

2016 Workshop Series on Standards 

for Wearable Technologies & Textile 

Electronics, Raleigh, NC, USA, 

8-9 March 2016

ARE-RECP Off-Grid Investment Forum 2016, Amsterdam, The Netherlands, 12-13 April 2016

Grid Analytics Europe 2016, Amsterdam, The Netherlands, 5-6 April 2016

India Smart Grid Week, New Delhi, India, 15-19 March 2016



Janice Blondeau

Almost every day we hear reports 

of companies and organizations 

being targeted in cybercrimes.

With so much personal and 

sensitive information being 

handled electronically, there is a 

lot at stake if it is compromised. 

However, in a global survey conducted 

by ISACA across 129 countries, only 

38% of respondents felt they were 

prepared for a cyberattack – even 

though 83% believed these are 

among the top three threats facing 

organizations today. 

To provide organizations with 

added value and confi dence in the 

face of growing cyberattacks, 

the ISO/IEC 27000 series on security 

techniques for information technology 

has been updated. It forms a cyber 

risk toolbox to help keep these 

cybersecurity risks in check.

Common language for IT-related 

threats ISO/IEC 27001

To ensure greater security in today’s 

digital landscape, all organizations, 

regardless of their size, should put 

in place a management framework 

as a starting point to manage cyber 

risks. ISO/IEC 27001 is designed to 

help organizations to do just that. 

This Standard is the world’s common 

language when it comes to assessing, 

treating and managing information-

related risks.

 

Here are the latest revisions and 

additions to the ISO/IEC 27000 series 

of International Standards, 

all published in 2015, through 

ISO/IEC Joint Technical Committee 

(JTC) 1: Information Technology.

Protecting information in the cloud 

(ISO/IEC 27017)

The marketplace for cloud services is 

global, with providers dispersed across 

geographical areas and data routinely 

transferred across national boundaries. 

Therefore international guidance is key. 

A new code of practice for information 

security controls for cloud services, 

ISO/IEC 27017, is now available. 

ISO/IEC 27017, an International 

Standard for cloud security controls, 

will facilitate the development and 

expansion of secure cloud computing 

systems. It is the result of a joint initiative 

by the world’s main developers of 

International Standards – IEC, ISO, and 

ITU – to guarantee maximum outreach.

Integrated solutions for services 

(ISO/IEC 27013)

More organizations are choosing 

to combine an information security 

management system (ISO/IEC 27001) 

with a service management system 

(ISO/IEC 20000-1). An integrated 

system means an organization can 

effi ciently manage the quality of its 

services, handle customer feedback 

and solve problems, while keeping 

information safe. 

ISO/IEC 27013 offers a systematic 

approach to facilitate the integration of 

an information security management 

system with a service management 

system. This results in lower 

implementation costs and avoids 

duplication efforts as only one audit is 

needed for certifi cation.

Inter-sector and inter-

organizational communications 

(ISO/IEC 27010)

ISO/IEC 27010 is a sector-specifi c 

addition to the ISO/IEC 27000 

toolbox. It guides the initiation, 

   Security toolbox helps protect from 
cyberattacks
New ISO/IEC 27000 series International Standards now available

IN STORE
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implementation, maintenance and 

improvement of information security 

in inter-organizational and inter-sector 

communications. The Standard is 

expected to encourage the growth of 

global information-sharing communities, 

and it includes general principles on 

how to meet these requirements using 

established messaging and other 

technical methods. 

ISO/IEC 27010 is particularly relevant 

for the protection of critical national 

infrastructure, where exchanging 

sensitive information securely is of 

utmost importance. It is also used by 

security incident response teams.

Detecting and preventing 

cyberattacks (ISO/IEC 27039)

Best practice shows that organizations 

have to be able to know when, if and 

how an intrusion into their network, 

system or application occurs, in 

order to detect and prevent these 

cyberattacks. Organizations also need 

to be ready to identify what vulnerability 

was exploited and what controls need 

to be implemented to prevent similar 

intrusions in the future. An Intrusion 

Detection and Prevention Systems 

(IDPS) is one way to do this – 

ISO/IEC 27039 provides guidelines 

to prepare and deploy an IDPS. 

Audit and certifi cation 

(ISO/IEC 27006)

Increasing numbers of organizations 

are turning to third-party certifi cation 

audits to demonstrate that they have a 

solid information security management 

system (ISMS) in place which 

conforms to the requirements of 

ISO/IEC 27001. ISO/IEC 27006 

provides the requirements that 

certifi cation and registration bodies 

need to meet to be accredited, 

so they can offer ISO/IEC 27001 

certifi cation services.

 

While organizations must continue to 

be vigilant in regards to cybersecurity, 

this new toolbox from JTC 1 can 

accompany their efforts.

About ISO/IEC JTC 1

JTC 1 is the Joint Technical Committee 

 of IEC and ISO for Information 

Technology. Created in 1987, 

JTC 1 currently has 20 Subcommittees, 

one Study Group and three Working 

Groups. It has published more than 

2 800 International Standards. 

Since 1987, it has brought about a 

number of very successful and relevant 

information and communication 

technologies (ICT) International 

Standards in many fi elds: IC cards 

(smart cards), automatic identifi cation 

and data capture (AIDC) technologies, 

information security, biometrics, 

cloud computing, multimedia (MPEG), 

database query and programming 

languages, to name just a few.

The ISO/IEC 27000 series forms a cyber risk toolbox to help keep cybersecurity risks in check

ISO/IEC 27001: the world’s common language when it comes to assessing, treating and 

managing information-related risks
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EDITORIAL FOCUS – PREVIEW

Medical equipment / 
hazardous areas
In issue 02/2016, e-tech will turn its attention to a number of issues related to the 

medical environment, including the growing role played by wearable devices and 

sensors in healthcare, or requirements for basic safety and essential performance 

related to electromagnetic compatibility (EMC) issues. 

Other areas covered will include the developing impact of the Internet of Things and 

Big Data on the medical environment. The latter will lead to the need to make these 

more energy-effi cient. Hazardous areas will also be on the agenda, with a look at 

non-electrical types of protecting equipment for explosive atmospheres, following 

the publication of International Standards.
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