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Robotics

When people think of robots, the image 
that comes to mind is of machines – some-
times in humanoid form – doing manual 
labour, and sometimes even behaving in 
something like a human way. The real 
changes in the world of work, though, are 
due to something less visible and more per-
vasive – the rise of connectivity. Connec-
tivity is the ability to link data and things, 
which in this case means machines and 
processes – and people too. 

This development is based upon two 
nascent technologies. The first is ‘Big Data’ 
whereby organizations analyze an ever  
increasing volume and variety of data. This 
information, often referred to as ‘analytics,’ 
is the modern form of business intelligence 
that drives a lot of decision-making in gov-
ernment and the corporate world. The 
second is the ‘Internet of Things’, loosely 
defined as the ability of machines to com-
municate – usually through the internet 
– with other machines. Big Data and the 
Internet of Things will ultimately combine 
into a single technological architecture. 
This will be the source of major change in 
business, politics and society as a whole. 

Largely unnoticed is the fact that ma-
chine-to-machine communication already 
underpins much of what we do. Currently, 
61.5 per cent of all web traffic, as reported 
by the internet security company Incap-
sula, is actually non-human in origin. Thir-
ty-one per cent of traffic is ‘bots’ – web 
robots – created by search engines explor-
ing the web, another 5 per cent comes from 
‘data scrapers’ which trawl the internet for 
information to analyze and store. 

Machine-generated traffic is growing as 
a percentage of all internet traffic, up 11.5 
per cent in 2012-13 alone. So what is driv-
ing this? First there is analytics – the 
crunching of Big Data by businesses. Busi-
nesses’ need for data and the explosion 
in  machine-to-machine communication 
create a virtuous cycle. At the same time, 
the quest for business efficiency promotes 
more machine-to-machine communica-
tion which saves time and cost, given that 
machines can process information more 
quickly in the workplace than humans. 

Are we as a society heading for a version 
of The Matrix where the machines take 
over? Probably not. However, the advent 
of learning systems such as IBM’s Watson, 
a computer which can answer questions 
put in natural language, may lead to vari-
ants of Arthur C Clarke’s infamous HAL 
9000, the rogue computer of 2001: A Space 
Odyssey. In the relatively near future, com-

puters will be exercising control over lim-
ited areas of human activity in fields such 
as medicine, law and stock trading. 

The power of data, analytics and the net-
work effect has the potential for far-reach-
ing socio-economic consequences. Should 
we be afraid? Probably not. Increased con-
nectivity will improve the quality of human 
life, but not all will be winners and society 
will have to make some adjustments. 

To take one example: the British govern-
ment intends to install smart meters in all 
homes and businesses by 2020. These will 
provide customers with real time informa-
tion on their energy use and what it is cost-
ing them, while giving utilities greater in-
sights into consumer behaviour. While the 
capital expenditure for installation is esti-
mated to be £10.9 billion, the government 
estimates that by 2030 the network will 
provide a £6.2 billion net benefit. 

An indication of where this is leading can 
be seen in IBM’s Smarter Planet, Smart 
Grid initiative, which is already operating 
in the US. The data from these meters  
allows utilities to re-route power, for ex-
ample from wind turbines or other sources 
of renewable energy, at times of peak use, 
and thus prevent ‘brown outs’ or the need 
to fire up an emergency power station. 

A second stage is to link the smart meter 
to the consumer’s thermostat through the 
internet. Consumers can already access 
their thermostats remotely via smartphone 
apps. But now the utility can ask permis-
sion from the home-owner at any time to 
change the thermostat remotely in order 
to save power. This is useful on summer 
afternoons where temperatures exceed the 
forecast. Turning up the thermostat re-
motely saves energy and cuts the cost of air 
conditioning, saving the consumer money. 

For utilities, the requirement for manu-
al labour to ‘read the meter’ is removed and 
power generation is more efficient. For the 
consumer, the cost of energy is cut. For the 
labour force, there are no jobs for meter 
readers and decreased demand for workers 
at standby power stations. 

In the American retail industry auto-
mated processes are increasingly used to 
cut staff costs. In some supermarkets staff 
are automatically positioned throughout 
the day, in as little as 15-minute intervals, 
where they are most likely to be of use to 
shoppers. Customers are counted by door-
mounted devices as they enter and leave 
and then monitored as they roam the store 
by camera systems, heat-signature trackers 
and mobile phone signals. 

Life is 
about to 
get a lot 
smarter
Machines are starting 
to think for themselves 
and will change the 
world as we know it, 
writes Robert Plant 
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HAL on Earth

Who needs humans?
Driverless cars 
Nissan last year announced an 
‘ambitious goal’ of producing an 
aff ordable autonomous car by 2020. 
Sensory equipment would feed into 
the vehicle’s computers to calculate 
the distance to objects and their speed. 
The Google self-driving car, powered 
by Google chauff eur software, has a 
mounted range-fi nder with a 64-beam 
laser, which allows the vehicle to 
generate a 3D map of its environment. 
The car then takes these generated maps 
and combines them with high-resolution 
maps of the world, producing diff erent 
types of data models that allow it to 
drive itself.

Ekso Bionics 
A bionic exoskeleton designed as 
wearable robotics allows paraplegics 
to stand and walk with crutches. The 
computer uses force and motion sensors 
to monitor the user’s gestures and 
movements, and uses this information 
to interpret the intent of the user and 
translate it into action.

Drone delivery 
Google recently unveiled an 
experimental programme to deliver 
goods with tiny drones that are a cross 
between a plane and a helicopter. 
Amazon hopes to have a 
similar delivery scheme 
using a fl eet of drones up 
and running within fi ve 
years. Octocopters 
would pick up 
a yellow box 
containing 

a customer’s order and then fl y it to 
the customer’s address using GPS co-
ordinates, dropping it by the front door.

Keecker 
This is a smartphone-controlled robot, 
below, that moves around your home, 
projecting video on to the walls. In 
particular, it runs Android with Google 
Play access, allowing you to stream from 
built-in apps such as Netfl ix or YouTube.

Kiva 
Mobile robotic fulfi lment systems are 
increasingly being used to automate the 
process of picking, packing and shipping 
orders. Items in distribution centres are 
stored on portable storage units, and 
when an order is entered, the software 
locates the robot closest to the item and 
tells it retrieve it. The mobile robots 
navigate around the warehouse by 
following a series of computerized 
barcode stickers on the fl oor. Each drive 
unit has a sensor, which prevents it from 
colliding with another robot. When the 
drive unit reaches the target location, it 
slides underneath the pod and lifts it off  
the ground through a corkscrew action. 
The robot then delivers the pod to the 
collection area. This system is being 
used by The Gap, Staples and others.

Dyson 360 Eye 
A robotic vacuum cleaner with 3D 
room-mapping uses a single camera 
that can be controlled remotely via 
a smartphone app. The new product 
has already attracted pre-orders from 

more than 70,000 
people in 190 countries, 

according to Dyson, 
and will cost around  £700.

Robotics

In warehouses some companies have 
replaced human workers with technologi-
cal solutions. The Kiva robotic system – 
acquired by Amazon in 2012 for $775 mil-
lion – replaces warehouse workers with 
dozens of robots that move shelf stacks 
around. The US retailer Crate & Barrel 
used to employ one picker taking items 
from the shelves for every packer. When it 
switched to the Kiva system, it needed only 
one picker for every six packers. 

Other aspects of the retail operation are 
being connected together. Employees who 
work in warehouses or at a check-out are 
being digitally monitored to improve pro-
ductivity. In 2013, Tesco was reported to 
be equipping warehouse employees with 
Motorola’s ‘arm-mounted terminals’. 
These monitor their productivity, and 
relay hourly time-and-motion feedback 
scores. At the front of the store retailers are 
experimenting with cameras and point-of-
sale data to monitor checkout rates to en-
sure staff  are hitting scanning targets, such 
as an item every 1.5 seconds. 

Researchers at Goldsmiths, University 
of London, together with the technology 
fi rm Rackspace have concluded that pro-
ductivity increased 8.5 per cent for em-
ployees using wearable technology. More 
surprisingly, they found that job satisfac-
tion increased by 3.5 per cent. In part this 
can be attributed to a perceived upgrade in 
the employee’s job function. By giving staff  
access to the data and connecting them to 
the network through small PDAs, they feel 
they have risen in status from being a task-
based to a knowledge worker.

In the future, robotic systems will be 
capable of self-organization and machine-
learning to adapt. They will lead to more 
eff ective lives for everyone. Our appli-
ances will automatically download fi xes 
and upgrades; our work will depend more 
on our knowledge and less on completing 
set tasks. Our free time will be of a higher 
quality. We will be able, for example, to 
access a digital physiologist to coach us in 
our preferred sport, a human skill that was 
nearly unobtainable by even Olympians a 
generation ago. Connectivity is something 
to be embraced not feared; it is not assimi-
lation into a machine-dom inated world 
but, with careful management, potentially 
the path to human freedom. 

Robert Plant is Associate Professor 
and Department Vice Chair, Computer 
Information Systems, at the University 
of Miami Business School 
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