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[MEMNA 2019] NAI1-0043435 «Xxediaon Kai A’Vf&n’ Kaivotopwv $neiokwv
TexvoAoyikwyv Ytrodouwyv Kal YIrnpeoiwy yia Tnv'YTrooTﬁp|§r| Kai Opi1¢évTia
MapakoAouBnon AypodiaTpo@iKwyV MPaKTIKWV»

[METMNA 2017] OMNZX (MIS) 5007918 «YTTOOOMEG YIa TRV ZXEDiaon AladpaACTIKWYV
YTrnpeociwy, ZUuoTNUATWY Kol EQappoywyv pe Eu@aocn otnv Aypodiatpo®n Kai
otov Toupiopud Eptreipiag» :
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otiou Atyalou» pe Kwbtks ONE 3437 oto
Emtuyelpnolako Mpoypappa «NotLo Aryaio 2014-2020»

ZuvepyalopevoL Popeig: Kudzu IKE, EATO, MavemiothpLo Atyaiou
Xpnpatodotnon: 465.910¢€,

AREN: AskEpBprog 2023





http://www.youtube.com/watch?v=YwV_Rz5CH9Q
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Design of Interactive Systems
and Infrastructure
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Research Methods

User Analysis & Reqs
Recording and Analysis of
Research Data

User Evaluation during Pilot
Implementation
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Architecture
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Stack - a a

User
Inspections

IOHIVE Wearable
s Tangible O IOHIVE App

Devices for Monitoring RF Communication
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SMS scale NETWORK

o

MQTT

()

BeepBase

balancer

—> Q TTN IOHIVE Forwarder a IOHIVE Web Server / proxy /
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Kudzu scale

‘Web hooks

O IOHIVE Main Service API

REST / ‘
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LoRa

Weather Station REST

Forwarder Hook .
Visualisation External Services

MongoDB (e.g. Grafana)

Timeseries
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Beekeepers’ Technologies

+ Software
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Beekeeping / Beehive Data

ALOSIKAoIO QU TONOTOTIONMEVNG TIOPAKOAOUBNoNG NeEAlocoounvwy (Bee Monitoring)
Kal YIooTtnpEng Amopaoswyv

Weight Weather

Temperature E o

Data Transfer (RF)

b |

Bee Colony Decision Support
Model

Vibration ® ' @

Computer Chemical T
Vision Compounts e ot o
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@last2dhowrs + @ 8 v @

: Hive Atmospheric Pressure (Eowtepu Aty. Migon Kugenc) hPa
1018 hPs
N 000
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w Pressure hPs Last* 1017 hPy
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i Hybeid Hive/Weather Table Tempilate

Time ¢ Temperature * ¥ Humidity % Pressure hPo ¥ Rain mm kradiation WA 'Y DewPonmt'CY  Battery VY
2022111902 188 928 1001 0 0 m 415
2022111902 189 924 1001 0 0 b2l 415
2022111902 19 92 1001 0 0 291 415
2022119902 191 92 1001 0 0 0 415
2022111902 191 922 1001 0 0 m 415
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iohive-syros-modestos-03 - aegean-beepbase-009

Last measurement: Sat, Dec 9, 2023 8:34 AM

Measurements: iohive-syros-modestos-03 - aegean-beepbase-009
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Gewicht calibratie (kg)
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Beekeepers’ scale - Sensor Types and Data

E Weight

27.07 kg
27
26.9
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Beekeepers’ scale - Sensor Types and Data

27.07 kg

e Instantaneous Weight Values
(Sample)
o  Weight Fluctuation
o  Weight Difference
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Beekeepers’ scale - Sensor Types and Data

I@HIVE o

Ql' Temperature

356 |
355 |

354°C

35.1 1§

® Internal Temperature
e External Temperature
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Sensor Types and Data

)1:' Temperature

35.4°C

2N SN \ad > > & N N 2
& & & & OO
P P P

®  Grid Temperature Sensor
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Sensor Types and Data - Computer Vision / IR (count bees, path finding)

The bee research station:

Beehive:

Beehive with approx. 30,000 bees.
Endoscope camera:
An endoscope camera looks inside the
bee colony and gives a clear view of the
highly complex superorganism.

Camera at the hive
entrance:

The camera, which can also record in
complete darkness thanks to infrared
lighting, enables all bees arriving and

departing to be observed.
Flight
board

Data cables:

Temperatures are recorded at eight points
using temperature sensors.

'A combined temperature-moisture sensor
also provides information about humidity
in the hive.

Hive weighing scales to record the
Hive total weight.
entrance

Light barrier:
Bees arriving and departing are
counted at the light barrier.
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Sensor Types and Data

Sound

e Heat map: if sound data is present this will be displayed in a heat map. The more often sound in a certain
frequency bandwidth has been recorded, the warmer the color of the corresponding data point.

SOUND MEASUREMENTS

A -
0 12

532-583Hz
480-532Hz
429-480Hz
378-429Hz
327-378Hz
276-327Hz
224-276Hz
173-224Hz
122-173Hz

71-122Hz

STLES & & & PESF TS TEFT ST LTSS & & &

&5 &
‘}o““g“ & °o PPt Qe \)9. o q\@«\&&& °<¢°¢o¢\o S E P °}\=.-° & & & & &
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Sensor Types and Data

Vibrations

Solar
- charger

Janus sensor
“ with wireless link
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Beekeeping Practices
Recording observations during field inspection
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Beehive Inspection Process

Observation Intervention
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Beekeeping Inspection Process

Observation
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Intervention

/

Observation

Intervention

/
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Beehive Inspection Scenario

Minimal Inspection Scenario - Aek€uBpLog - Xelpwvag

Day 1

start

f HPBcP H f f HPBcP H f
oD oo
oo oo
:;: Observation ©® :;:
oo oo
oo ox|e
oo o|e
oo oo
oo o[x|e

1

Inspection Phase 1

7

Monitoring s

Inspection Phase 1’

I Inspection 1 S

‘EAeyxog O PEALOGOKOHOG
SlabeouotTnTag napatnpet 6tL el
TPOYNG KatavaAweei éva
€AeyX0G UMapENG  HEPOG TNG TPOPAG.
TAnBuGHOL Mapatnpei eniong
(Cwvtavo peliool)  OTL O MANBUCUOG
eivat
LKQVOTIOLNTIKOG.

ZOpPWva PE auTeg
TIC MAPATNPROELS,
€MELON N eMOpEVN
emniokeyn Ba eivat
o€ JLod pnva,
anogaoilet va
TPOYOSOTNHTEL TNV
KUWEAN Pe €§Tpa
TPOWN Kat TNV
KAeiveL.

Evnuépwon
Heiwon Bapoug
- avaykn ywa
TPOPN N VEKPO
peAiool?

Day 16
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end
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Inspection Phase 2’

I — Inspection 2 -
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Mobile and Desktop Ul Protot

|°H|VE Q L @ katerina Malisova IGH V= O\ ﬁ @ Katerina Malisova

08 Overview

Overview

Apiaries

Apiaries

1sD-lab 15D-lab- 15D-lab-
(1) Devices Syros-001 Syros-002 Syros-003

< > - -
Hwo O =H =1 R ISD-1sb> 150-1ab 150-lab
8% Settings — 1 Devices ¢ Syros-001 Syros-002 Syras-003 5
1SD-lab-Syros-001 o Bw © I=F] Hs
£l Settings e o
[0 Apiary Map /7 = Hives
1 Apano Meria 01
[ |
©Q Apano Meria, Syros
= ®
4 /\ Latest Inspection: Aug 20, 2022 10:07 AM

= Hives
Apano Meria 01

@ Apano e

Previous Inspections

=y
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iohive-syros-isdLab-01
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Wind direction (degrees)

Wind direction (degrees)
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Wind direction (degrees) |‘H IV=  oeczom

i Local Wind direction °
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, S p r o u t www.kudzu.gr

The multi-radio base board
for your next loT product

Bridging the gap between
prototyping and product
has never been so easy!
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I0Hive OpenVPN Status Monitor |0 H |VE

VPN Mode Status Pingable  Clients  Total Bytes In Total Bytes Out Up Since Local IP Address

Server CONNECTED Yes 3 27874415 (26.6 MiB 10.8.0.1
Usemame/ VPN , Remote , Connected Time
Hostname P Y oP ¥ Location ¢ Bytesin $ BytesOut$ Since ¥ LastPing ¢ Online

aegean-iot-gw1 Galissas, Syros

4390350 (4.2
MiB

aegean-iot-gu3 10.8.03  Hidden Kakapetra, Paros

aegean-iot-gws 10805  Hidden 4.1.8.1 Ermoypolis, Syros, Cyclades.

Greece 19:32:35
aegean-iot-gw7 10.8.0.7  Hidden Agricultural Univeristy of Athens, Ktirio

loaokidi, Athens, Attiki. Greece MiB 16:14:31 16:14:31

kudzu- clades, Greece

r-kok No VPN Foinikas, Syros, C:
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LoRa / TTN
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e Design of:Pilot AppPliCEtION
e Application in the Frel@
e Evaluation and Repotrti

Application Results
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http://www.youtube.com/watch?v=wPMZfaLVY7A
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Similar Projects bee/agri-tech:

BeeHero (Israel),
Pollenity (Bulgaria)
Arnia (Italy)
Olombria (UK)

Beep (Netherlands)
ApisProtect (Ireland)
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> Research Papers, Posters and P...

Research Papers, Posters and Presentations

Leocoooo

ICCSA 2023 Conference paper

"IOHIVE: Architecture and Infrastructure of an |OT System for
Beehive Monitoring and an Interactive Journaling Wearable Device
for Beekeepers

ZUpog MoAttiopdg (Oéatpo ATtOAwY, EppoUTioAn)

Zopoc - Mokiziops & Mlavematipio Atyaiou Napouaicen

IOHIVE: Ex=5iaon kat Avantugn K v
EXVOAOYLKWY YTodopwy Kat YTnpe:
YrootApiEn kat Optlévria Napakoioudnan Ay
MPaKTIKLY

Fosscomm 2022 (Aapia)

om»» LX‘D\RIO\; ac Atadpactika Iucthipata yia tav
coxopia - IOHIVE: Designing Interactive Systems for
e Beekeeping"

INFOSTRAG 2022: 170 Etriolo Zepwvépio tng
EppoumoAng yia tnv Kowwvia thg MAnpogopiag kat
v Owovopia tng MNvwong (Z0pog)

"Designing Interactive Systems for Sustainable Beekeeping"

HCII 2022 Conference Paper

IOHIV=

[OHIVE: Designing Interactive
Systems for Sustainable Beekeeping

I

Designing Interactive Systems for
Sustainable Beckeeping
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ANHOCLEVCELG

https://iohive.aegean.gr/digital-rep
ository/research-papers-and-posters
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