Beyond the City
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Presentation Overview

- 5G RuralFirst Partners

- 5G RuralFirst Use Cases Overview

« Orkney Islands, Somerset & Shropshire
- Infrastructure

- 1Gbps Dedicated Fibre & Digital Power
- Shropshire Test Bed

« UAV Precision Agriculture

- Somerset Test Bed

« Connected Cows Use Case

- Self Contained 5G Network

- Paraguay loT Demonstration Farm

- Closing Remarks
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= 5G RuralFirst Story
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Create rural test-beds and
trials for 5G mobile connectivity
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5G RuralFirst Sites

S Orkney Islands_Q :
el Wind Farm Sensors

Community EMBB
Salmon Farms
Legionella Sensors
FWA - Homes
- Transport Terminals
- Healthcare
Low Cost RAN
5G Shore to Ship
Connected Buses
AR Tourism App
Li-Fi Backhaul =~

Data Vita DC

Autonomous Drones
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Connected Cows
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Shropshire - Infrastructure
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V(&)LTSERVER

DIGITAL ELECTRICITY™

@ EnergylPacket
J |

VoltServer Digital Electricity:

Input AC or DC N e Energy - Output DC
Analogue Ams 0.4ms. Analogue . . . .
Electricity ”ﬁ o4 Safe power distribution

Electricity
T itt k )| Recei # L. :
—: ransmitter : eceiver(s) @ - Standard communication cablling

- Packet Energy Transfer (PET).

Digital Electricity™

Up to 2 km
>96% efficiency



)LTSERVER

DIGITAL ELECTRICITY™

C @ Notsecure | 192.168.1.106 Q o B 6 :

V@ I_TS ERVER Local Management Console

DIGITAL ELECTRICITY

Status Settings
Device name: V82198 Last screen refresh: 28/11/2018, 13:35:39
System Status Hardware Info
TX CARD SUMMARY CHASSIS ID 1200000368
MGT SERIAL NO. 4200100051
OUTPUT 6 8 VOLTAGE 340V
w CURRENT 0.2A MGT MAC 00:80:A3:B9:BF:0F
MGT TEMP 29°c BACKPLANE 20°C Fw 1.3.2
MGT VERSION Hw 2.0.0
MGT STATUS OK POWER MODULES OK

GATEWAY 1.1.0

Transmitter Cards

STATUS VOLTAGE

sLoT POWER TEMP SERIAL NO. VERSION ACTIONS
MODE CURRENT
OK 336V ) W 220 outeut o (@) on
1 Source Enabled Ow 0.0A 29% 9200001766 HW 2.0.0 LVEID OFF on
OK 337v . FW 220 oureur or+ () on
2 Source Enabled 34W 0.1A 31°c 3200001776 HwW 2.0.0 LIVEID OFF ON
OK 336V . W 220 oureut orr (@) on
3 Source Enabled 34W 0.1A @¥'c s HwW 2.0.0 LIVEID OFF ON
Power Modules
SERIAL NO. STATUS VOLTAGE TEMP
ALARMS CURRENT
234VIN
163071009682AC Normal 337vouTt 28°c
0.0A
229VIN
163071009651AC Normal 338vouT 28°c
0.3A
VoltServer Inc. - Digital Electricity

© 2015 All Rights Reserved Worldwide.
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700 MHz ad 3.5 GHZ radios

Drone operation in progress

This area is completely

off limits
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1 - Drone integrated with modem 2 - UE configured to Band 42 (700MHz)

3 - Precision Flight outlines flight 4 - Drone flies autonomously across the field




5 - Network monitored while drone offloads images 7 - Images offloaded to Dropbox in real-time
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8 - Dropbox automatically sends raw images to platform for stitching and algorithm processing

SURVEY

SENSOR LOCATION ALGORITHMS DATE ~
'.
Wheat - Sample 2 BGNIR Q Leicestershire, United 18 ﬁ 06/15/15
242 images 7.65GB

Kingdom 10: 04




9 - Farmer can analyse results in the field

it PRECISION

Surveys Algorithms

Downloads

Help Q

maksimiuk )

® WHEAT - SAMPLE 2

SENSORS: BGNIR ALT: 100m RES: 2.63cm/px

DRONE PLATFORM: N/A SURVEY ID: =

EX -

+

Copy

./
if
// ) :
3 y
-0.31 0.50

SIZE: 7.65 GB

1044c..,

TIME: 06/15/15 10:04:08 IMAGES: 242 images

AREA: 21.76 ha

| 0rthomasaic opacity: | |20%] [ 603 | [ 100%]

(G

- -
= m Source Data

Source Files ©

Orthomosaic ®

Enhanced Normalized Difference @
Vegetation Index

Green Soil Adjusted Vegetation
Index

.. STATUS: COMPLETE ril

ScoutView Report ©




Connected Cows
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mySilent Herdsman

@ Online data synchronization 22 days ago Collar data received 22 days ago

10 @ 5 Estrus alerts @ 3 Health alerts

23 days ago

27
23 days ago - @ 1 Eating alerts s 1 Rumination alerts

124

23 days ago -
N . ) .
14 N 1 Repeatedly cycling “N 1 Not cycling

23 days ago -

175
24 days ago - “3\ 4 PD check 10 Due on heat

34

23 days ago -

e % Reports 5 January 2019
75
24 days ago -

‘4;\\‘ 2 base stations on farm D 25 cows on farm

34

24 days ago -

365

23 days ago -

No license installed @ 320 collars on farm

359

25 days ago -

©
©
©
©
©
o
©

Logged in as demo@cisco.com —@ 22 collars on cows

e Yo

15




mySilent Herdsman

Estrus Alerts

10

a day ago - 19:20

27

a day ago - 15:47

124

a day ago - 10:13

14

a day ago - 05:17

175

2 days ago - 18:11

couto: 27 @

Served

[

- - —

.

A A
20 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 122 N 1 8 7 4 3 2 1 1
Jan 1st 2019, 20:21
Estrus detected m Dismiss
Yesterday at 15:47

m Information
Event Detail Date Days ago
Served aventador 05 Jan, 2019 - 08:12 Today n
Estrus observed Estrus detection 04 Jan, 2019 - 15:47 Yesterday n
Served beef 14 Dec, 2018 - 09:05 22 days ago “
Estrus observed Estrus detection 13 Dec, 2018 - 14:14 23 days ago “



Why 5G?

* Afimilk cow collars use Zigbee connectivity

* Existing setup requires a local PC server to offload data

* The PC server installation requires an Afimilk expert technician to install and costs £5,000

e The collars need low latency (less than 35ms) to talk directly to the cloud and maintain 7 year battery life
e Test bed is trialling 700MHz frequency

* Achieving less than 35ms latency eliminates PC server from setup.

e This creates a “plug and play” solution and opens new markets through distribution (such as Service Providers)

* New business models can be explored (CapEx vs subscription based models)




Self Contained 5G Network

- Conventional mobile networks require backhaul to operate.

« Where this isn't an option, it is still possible to deploy a local
network where everything is on-site (similar to “Private LTE”)

- Removing the dependency on backhaul means that a farm can be
operational, even with low-capacity or poor-quality backhaul.

* Insights and key information can be transferred when backhaul is
available, while still fully operational on a private "LAN".



Paraguay

Showcase of the Agri-Tech Satellite Demonstration Farm

<
Department for /
International Trade ‘ i/ BRITAIN & NORTHERN IRELAND




Prioritising Challenges

In-calf rate (currently very low)

Pregnancy losses between scanning and birth

Long period to first pregnancy

Finishing stock take 900 days to reach slaughter weight
Calves lost at birth

Nutrition
Genetics




POC Design

Pen A Pen B

50 Cows 50 Cows

Regular Diet Maxammon Diet







Number of cows

Scanning percentage

Calf losses (scan to wean)
Replacements

Carcase value $/kg CWT
Cost $/kg CWT

Average Heifer CWT
Average Steer CWT

Death rate post wean pa

Days to finish

Some Facts

Current
14500
0.78
0.12
0.17
$3.10
$1.60
190
250
0.03
900

Potential
14500
0.83
0.1
0.14
$3.10
$1.60
210
260
0.03
850



What Does it Mean Commercially?

Percentage calves weaned

Total income

Total cost of production

Gross Profit

GP/cow

Current

0.69

$5,175,847

$2,671,405

$2,504,442

$173

Potential

0.75

$6,372,141

$3,288,847

$3,083,294

$213

$578,852

0.23



Site prepared - ground flattened
for cattle weighing crates.
Trench excavated - water pipe
extended

Electronic readers configured and
installed.

Pen size reduced in pen A and B
to fit 50 animals each.

Safety fencing installed around
beef monitors to prevent
chewing of cabling.

s
L

n

Beef Monitors Installation




e 2x 75M Trenches dug between comms cabinet and — b Pk
pens for CAT5 and power cabling. okl ML AE s o I i
f Y7\ = tiyry!'||"ﬁ}'i,’yﬁl!pllz\|‘ll;:|] RIS

« 1x 35M Trench dug between comms cabinet and s )Y

Iridium satellite dish. ﬁ =il
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POC Challenges

« Shipping over 2,000 kilograms of goods (beef monitors, feed, satellite equipment)
 Challenging customs clearance process in Asuncion

* Pilot site located 400 kilometers from Asuncion

- Lack of road infrastructure

 Lack of baseline connectivity (3G or 4G)

- Lack of reliable power (regular power cuts)

* No local qualified engineers able to work at height

 Lack of trenching equipment
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South Africa
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Iridium Land Pilot Satellite Installation




Weight (kg)

Results

Producer Average

@ Avgweight ® Lower Quartile ==+ LQ Trend Upper Quartile ==+ UQ Trend
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200
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190

185

180

175 4

170

165 -

160

155

150

145

30/07/2018 06/08/2018 13/08/2018 20/08/2018 27/08/2018 03/09/2018
Date

Improved cattle weight readings from 3x a year
to daily Average Weight Gains.




Closing Remarks

» Just because you can deploy a technology, it doesn’t
mean you should.

+ Always validate assumptions by running a cost benefit
analysis.

* |loT deployments exist in an ecosystem. Avoid partners
who are only interested in being a supplier. Successful
deployments require close collaboration.

 Success breeds success. Maximise low hanging fruit
and deliver the Minimum Viable Product (MVP) first.



