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l0T: The Internet of ThiNgS s

Th e | nternet of Th i n gs The Internet of Things is the network of physical devices,
a ver sh ort stor vehicles, buildings and so on embedded with electronics,
y y software, sensors and network connectivity that enable these
@ objects to collect and transmit data via the Internet.
r Thisyear, 2016, we will have

4.9 billion connected

things, so get ready, the —_—

Internet of Things is here to stay [ || Companies like Google and

Samsung are investing in home
devices and having a connected kitchen
[] could save the food and beverage
=} industry as much as 15 % annually e
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ATMs were some of C -
the first intemet -
of Things objects as
far back as 1974 The global wearable
device market has grown
223%in 2015

the Internet of Things will add
USD 10-15 trillion

Yl / According to some estimates,
7 /

The " Intemnet of Things” [> By 2020, to global GDP in the next
is a phrase that 87 % of G 250 K vehicles zgyears
people haven't heard of will be connected

3

e, to the Internet
" = B

A 5kin2008. tere L A . g

‘ ‘ were already more ‘ ‘
‘ ‘ ‘ Google's self-driving cars average about

objects connected to
the Intemet than people 10000 autonomous miles per week
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https://www.iso.org/files/live/sites/isoorg/files/archive/Ref2112/ref2112_infography_iot.png

loT: The Internet of Things ;%CENSIS -
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https://censis.org.uk/censis_projects/glasgow-pioneers-iot-connectivity-with-new-lora-network/

https://www.nesta.org.uk/blog/precision-

lIoT: The Internet of Things susesetinsn.

SURVEY DRONES FLEET OF AGRIBOTS
Aerial drones survey the fields, A herd of specialised agribots tend
mapping weeds, yield and soil to crops, weeding, fertilising and

variation. This enables precise harvesting. Robots capable of

application of inputs, mapping microdot application of fertiliser
S | I l a a I l S I I l a r spread of pernicious weed reduce fertiliser cost by 99.9%.

blackgrass could increasing

Wheat yields by 2-5%.

e

FARMING DATA

The farm generates vast quantities
of rich and varied data. This is stored
in the cloud. Data can be used as = st
digital evidence reducing time spent U a oy
completing grant applications or
carrying out farm inspections saving ;
on average £5,500 per farm per year. e TR e

TEXTING COWS

Sensors attached to livestock
allowing monitoring of animal
health and wellbeing. They can
send texts to alert farmers when

a cow goes into labour or develops
infection increasing herd survival
and increasing milk yields by 10%.

GPS controlled steering and
optimised route planning
reduces soil erosion,

saving fuel costs by 10%.

e
SMART TRACTORS %
e



https://www.nesta.org.uk/blog/precision-agriculture-almost-20-increase-income-possible-smart-farming

Scottish uplands

Land Capability for Agriculture in Scotland
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Hill farming & crofting face a variety of
challenges:




Agricultural challenges in upland Scotland ) < 2

| SRUC
Range of agricultural

production challenges, e.qg.:

* Low productivity 7] | ow lambing
* Poor nutrition percentages in
» Pests and Disease >Pring
. and/or
* Climate change Low survival of
 Predation lambs through
to autumn




Range of public goods which hill farming
& crofting has a role In providing:

Preventing
and
controlling
wildfires




Data Collection a Challenge
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Area: 2225 ha
Altitude: 180 - 1025 m

1 Munro (>3000 ft) — Ben
Challum (1025 m)

3 Corbetts (>2500 ft) —
Ben Odhar (901 m); Cam
Chreag (884 m); Ben
Chaorach (818 m)

3 river catchments

Woodland expansion late
1990s

SRUC'’s Kirkton &
Auchtertyre upland
research farms



Internet of Things ae

THE THINGS

NETWORK

= LoRaWAN N N
* long range/low power communications =0 /
. oRa
platform i
. . N 1 2 N
« >10 miles range in rural areas B S o - &
2 1
g 2
* ideal for Y AN
« deployment of sensors and devices where » ” 3 Q\\

small amounts of data are transmitted
periodically
* when a given event occurs.
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Q) CENSIS

I0T: The Internet of ThiNQS g teewmmze
Scotland: a nation with ambition
A NATION

Scotland: a nation with ambition, published earlier this

month, lays out the Scottish Government's programme of w I TH AM B ITI 0 N

action for 2017-18. THE GOVERNMENT'S
The government's economic ambition to build a modern, PROGRAMME FOR SCOTLAND

dynamic, open economy recognises the need to 20 1 7 - 1 8

innovate, stay ahead of the competition and create
jobs. We were pleased to see CENSIS mentioned on

page 45, acknowledging us as an organisation that “supports Scoftish businesses to develop their ideas
and secure commercial opportunities by forging partnerships with universities and economic development
agencies”.

The Internet of Things and loT networks are a key building blocks for industrial digitalisation and, also on
page 45, the Programme notes the Scoftish Government's commitment to “invest in a new and more
supportive wireless sensor network. This national resource will transform the potential for businesses to
explore sensor and imaging applications, to pilot their ideas and then launch proven, sustainable products
and services into the global market.”

The Scoftish Government's Digital Strategy for Scotland, published in March 2017, notes its ambition to
“develop a national LoRa-wide area network that supports Machine-to-Machine networking and puts
Scotland at the cutting edge of the Internet of Things, while supporting our businesses to innovate and take
full advantage of the economic opportunities offered by 10OT." See page 22 of the document for more
information.


https://censis.org.uk/2017/09/22/censis-featured-in-2017-18-programme-for-government/
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Sheep tracking —
data for one
collared ewe in
different fields
over several days
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LoRaWAN™ network: potential use P

CasSes ”’

" fuel/water storage tanks
Livestock tracking: alerts ,
to off-farm movements Tree growth & health

Array of soil temperature &
moisture sensors: nutrient and
grassland management

Water tiii:i:bidity/ dissolved oxygen:
ags to pollution incidents




LoRaWAN ™ network: potential use
cases
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LoRaWAN ™ network: other queries?

» o
N ’ "
" 3 T A (5
¥, el > g v L
T 7 g ,,/'
P SR s PR
-~ - Gl
flgh , .
S
I , :
p i k-
o
. v

<
Direct damage'to trees?’ .. CRF < )

4 Y
P
. 4
S

Deer movement? | g

Highlighting location of ground-nesting* - .

bird nests in fields so machinery

avoids?
& ’ '\('

. s . l “a
TN ,F "'"a;.e'f.,

-




Rewarding the delivery of public goods? e _ @

\ &{% AR
Outcome/Results

based approaches?

Historic agri-environment
prescriptive approaches?

Continuing general support for farmers? -

Combination of all three above?

Need to be cost-effective and transparent



High altitude peatland restoration ) < 2
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Height of water in main river
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Air temperature: 170 m and 550 m
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Innovation = Doing Things Differently
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For more detall see: http //www sruc.ac. uk/news/ 120252/h||| and _mountain research centre



http://www.sruc.ac.uk/news/120252/hill_and_mountain_research_centre
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