
 

   
 

23457890+\ 

 

 

 

 

 

 

 

 

  

 

Cermaq Utvikling AS 

22.09.2023 

iFarm:  Final report documenting the 
biological and technological results from 
Phase 2 (Prototype B)  ɀ Cermaq Utvikling 
avd Langøyhovden  



 

1 
 

Innhold  

Summary ................................................................................................................................................. 3 

Background .............................................................................................................................................. 4 

/ŜǊƳŀǉΩǎ Ǿƛǎƛƻƴ ŦƻǊ ǘƘŜ !ƎŜ ƻŦ !ǉǳŀŎǳƭǘǳǊŜ ................................................................................... 4 

Regulatory frameworks for promoting sustainable and innovative Norwegian salmon farming ... 4 

The iFarm concept ........................................................................................................................... 5 

The iFarm development licence Phase 1 ......................................................................................... 5 

Technical design and cage set-up Phase 2 .............................................................................................. 6 

Geographical location.......................................................................................................................... 6 

Phase 2 timeline and set up ................................................................................................................ 6 

Feeding systems .................................................................................................................................. 8 

Artificial lighting systems ..................................................................................................................... 8 

Daily operations and husbandry ......................................................................................................... 9 

Net cleaning ..................................................................................................................................... 9 

Net changes ..................................................................................................................................... 9 

Project plan ....................................................................................................................................... 10 

Technical development ......................................................................................................................... 11 

Cage design and rearing system characteristics................................................................................ 11 

iFarm docking station housed within the snorkel ............................................................................. 12 

Camera set-up for fish monitoring in and around the iFarm sensor housing ................................... 12 

iFarm sensor housings ....................................................................................................................... 13 

iFarm machine vision sensor arrangement ....................................................................................... 15 

iFarm sorter ....................................................................................................................................... 16 

Operational routines ......................................................................................................................... 16 

Fish health and welfare ......................................................................................................................... 17 

Fish health and welfare monitoring plan .......................................................................................... 17 

Fish health and welfare monitoring .................................................................................................. 17 

Input-based OWIs .......................................................................................................................... 17 

Outcome-based OWIs at the individual level ................................................................................ 18 

Group- based outcome OWIs ........................................................................................................ 22 

Behavioural OWI and LABWIs ....................................................................................................... 22 

Appetite ......................................................................................................................................... 24 

Growth ........................................................................................................................................... 24 

Mortality ........................................................................................................................................ 25 



 

2 
 

Health status.................................................................................................................................. 25 

References ............................................................................................................................................. 27 

Samarbeidspartnere .............................................................................................................................. 29 

 

  



 

3 
 

Summary  
The iFarm aquaculture concept, being developed by BioSort AS in partnership with Cermaq Utvikling 

AS was granted four development licences by the Norwegian Directorate of Fisheries in June 2019. The 

iFarm concept aims to introduce individual-based Precision Fish Farming (Føre et al., 2018) to Atlantic 

salmon aquaculture. It aims to use advanced illumination/camera technologies and computer vision 

algorithms to identify individual fish, as well as counting lice on the fish and other parameters related 

to health, welfare and growth on individual salmon held within adapted aquaculture sea cages from 

smolt transfer to slaughter. The development licence project also aims to grade and sort fish based on 

their size and also their morbidity status.  

The iFarm development licences in Phase 2 consisted of 9 cages. Four phases of the iFarm project are 

planned from 2020-2024. This final report addresses the entire Phase 2 period which started when the 

first cages were stocked on the 26th of May 2021 until the last cage of fish were slaughtered on 10th 

February 2023. Spring 1-year smolts were stocked in two periods: a) 26th of May 2021 (cages M1-M2) 

and b) 5th ς 14th of June 2021 (cages M3 ς M5).  Autumn 0-year smolts were stocked on the 10th and 

11th of September 2021 (cages M6 ς M9).  

This report summarises the technological developments that occurred during the report period in 

addition to results from the monitoring of biological (fish health and welfare) and production 

performance during the reporting period. 
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Background  

#ÅÒÍÁÑȭÓ ÖÉÓÉÏÎ ÆÏÒ ÔÈÅ !ÇÅ ÏÆ !ÑÕÁÃÕÌÔÕÒÅ  

¢ƘŜ bƻǊǿŜƎƛŀƴ !ǘƭŀƴǘƛŎ ǎŀƭƳƻƴ ŦŀǊƳƛƴƎ ƛƴŘǳǎǘǊȅ ƛǎ ƻǾŜǊ рл ȅŜŀǊǎ ƻƭŘΣ ōŜƎƛƴƴƛƴƎ ƛƴ ǘƘŜ ƭŀǘŜ мфслΩǎ 

where annual production was very limited, amounting to ca. 100 tonnes in 1970 (Hersoug, 2021 and 

references therein). Steady growth, seeing annual production reach over 200,000 tonnes in the mid 

мффлΩǎ ǎƻƻƴ ŀŎŎŜƭŜǊŀǘŜŘ ƛƴ ǘƘŜ ŜŀǊƭȅ ŀƴŘ ƳƛŘ-нлллΩǎ ǊŜŀŎƘƛƴƎ ŀƴ ŀƴƴǳŀƭ ǎŀƭŜǎ ǘƻƴƴŀƎŜ ƻŦ ƻǾŜǊ м.0 

million tonnes in 2011. However, growth has somewhat stagnated over the last decade, with annual 

sales ranging from 1.1 ς 1.4 million tonnes per year (Norwegian Directorate of Fisheries, 2022).    

The drivers for this stagnation are wide-ranging and multi-factorial, and also manifest themselves in 

other Atlantic salmon production regions around the world (e.g., Iversen et al., 2020). These drivers 

consider socio-environmental impacts of aquaculture addressing sustainability and co-existence, 

including the potential transfer of disease and pathogens to wild stocks, the potential genetic and 

ecological impacts of escaped farmed fish upon wild stocks amongst others (e.g., Young et al., 2019; 

Hersoug, 2021).  

! ŎŜƴǘǊŀƭ ƻōƧŜŎǘƛǾŜ ƛƴ /ŜǊƳŀǉΩǎ ƻǇŜǊŀǘƛƻƴǎ ƛǎ ǘƻ Ŏƻƴǘƛƴǳƻǳǎƭȅ ǿƻǊƪ ǘƻ ƳƛƴƛƳƛȊŜ the negative 

environmental footprint of the company while lifting /ŜǊƳŀǉΩǎ own (ŀƴŘ ǘƘŜ ƛƴŘǳǎǘǊȅΩǎ) standards. 

Farming salmon is an efficient way of producing healthy and nutritious food with a smaller ecological 

footprint compared with other animal proteins. Cermaq aligns its focus areas with the UN Sustainable 

Development Goals (SDGs) but growing sustainable salmon farming comes with challenges. Through 

dedicated R&D, Cermaq are always searching for new ways to improve animal welfare, salmon quality 

and make the task of farming more sustainable and take great interest in innovative ways to use new 

technologies to enhance nature and ensure salmon health and welfare. 

Regulatory frameworks for promoting sustainable and innovative Norwegian salmon 

farming 

The Norwegian Atlantic salmon farming industry is subject to a robust and far-reaching management 

and regulatory framework to promote sustainability, to regulate total production and address the 

concerns of interested parties and stakeholders (Young et al., 2019; Hersoug, 2021). The regulatory 

framework has been developed and adapted over the years, with two recent regulatory instruments, 

ǘƘŜ Ψ¢ǊŀŦŦƛŎ [ƛƎƘǘ {ȅǎǘŜƳ ό¢[{ύΩ ŀƴŘ Ψ5ŜǾŜƭƻǇƳŜƴǘ ƭƛŎŜƴŎŜǎΩ ōŜƛƴƎ ǊŜŎŜƴǘƭȅ ƛƴǘǊƻŘǳŎŜŘ όIŜǊǎƻǳƎ Ŝǘ ŀƭΦΣ 

2021). Growth under the Traffic Light System is regulated by sea lice abundance on out-migrating wild 

salmon smolts and its potential mortality risk on these smolts within a specific salmon farming region 

(Young et al., 2021). 

The Development Licence regulatory instrument is specifically designed to encourage innovation and 

help the aquaculture industry develop new and innovative production technologies (see Hersoug et 

al., 2021 and https://www.fiskeridir.no/Akvakultur/Tildeling-og-

tillatelser/Saertillatelser/Utviklingstillatelser). The aim of the licence instrument is to reduce the risks 

connected to the development and implementation of large scale innovation and are initially granted 

freely but do require the awardee to make significant investments in the projects (see Hersoug et al., 

2021 for more details).  

https://www.fiskeridir.no/Akvakultur/Tildeling-og-tillatelser/Saertillatelser/Utviklingstillatelser
https://www.fiskeridir.no/Akvakultur/Tildeling-og-tillatelser/Saertillatelser/Utviklingstillatelser
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The iFarm concept 

The iFarm aquaculture concept, currently being developed by BioSort AS and brought to fruition in 

partnership with Cermaq Utvikling AS was granted four development licences by the Norwegian 

Directorate of Fisheries in 2019 (see https://www.fiskeridir.no/Akvakultur/Tildeling-og-

tillatelser/Saertillatelser/Utviklingstillatelser/Status-ja-nei-antall-og-biomasse).  

The iFarm aquaculture concept is a novel production system that aims to introduce individual-based 

Precision Fish Farming (Føre et al., 2018) to Atlantic salmon aquaculture. It aims to use advanced 

illumination/camera technologies and computer vision algorithms to identify individual fish (similar to 

facial recognition), as well as counting lice on the fish and other parameters related to health, welfare 

and growth on individual salmon held within adapted aquaculture sea cages from smolt transfer to 

slaughter. The development licence project also aims to grade and sort fish based on their size. The 

iFarm prototype B production system consists of an adapted snorkel cage that holds fish 12 m below 

the ocean surface to limit their interactions with potential lice rich surface waters. Cages are also fitted 

with lice skirts around the main cage collar (not snorkel) down to a depth of 6 meters. The fish must 

be able to access the water surface to refill their swim bladder with air and have the opportunity to do 

so by swimming up through the snorkel to the surface (see Stien et al., 2016a). The aim is that each 

time the fish swims to the surface it must pass through the iFarm sensor which will then identify it and 

measure various performance, welfare and health parameters.  

The iFarm development licence Phase 1  

Pilot and commercial testing of the iFarm concept 

The iFarm concept was initially pilot-tested at the Institute of Marine Research and a report of the 

2017 trials from January 24th ς March 28th, 2017, was submitted to the Directorate on June 27th, 2017, 

ŀǎ ǇŀǊǘ ƻŦ άǘƛƭƭŜƎƎǎƻǇǇƭȅǎƴƛƴƎŜǊ ǘƛƭ ǎǄƪƴŀŘέΣ ǾŜŘƭŜƎƎ тΦ  

Development of the iFarm concept for commercial scale cages, within the development licence project, 

was started in January 2020. In September 2020 a full-scale testing of two iFarm systems with a strong 

focus on operations, technology and fish welfare and health monitoring was carried out to initiate the 

first full-scale άǇǊƻƻŦ ƻŦ ŎƻƴŎŜǇǘέ ŦƻǊ ǘƘŜ ƛCŀǊƳ ǎȅǎǘŜƳ ŀƴŘ ŀƭǎƻ ǘƻ ƛƴǎǘƛƎŀǘŜ ǘƘŜ ƛƴƛǘƛŀƭ Ŧǳƭƭ-scale 

implementation and application of the farming system and take the first steps to realise it as an 

innovative product. This testing was carried out in tandem with monitoring a third, adapted snorkel 

cage at the same farming site. Findings on the testing of Phase 1 of the system have been outlined in 

the Phase 1 final report, submitted to the Norwegian Directorate of Fisheries on 25th July 2022. 

This current report addresses the entire Phase 2 reporting period of the iFarm development licence as 

outlined below. 

  

https://www.fiskeridir.no/Akvakultur/Tildeling-og-tillatelser/Saertillatelser/Utviklingstillatelser/Status-ja-nei-antall-og-biomasse
https://www.fiskeridir.no/Akvakultur/Tildeling-og-tillatelser/Saertillatelser/Utviklingstillatelser/Status-ja-nei-antall-og-biomasse
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Technical design and cage set-up Phase 2  

Geographical location   
This proof-of-concept commercialisation study was carried out at the Cermaq Utvikling AS 

Langøyhovden production site 68.48236х bΣ мпΦрмфтрх 9 όǎŜŜ CƛƎǳǊŜ мύΦ 

 

Figure 1 Map showing the Cermaq Utvikling AS facility Langøyhovden, where the iFarm cages are 
located (map location highlighted with a red boxed x). Map courtesy of Olex AS and reproduced 
from the Langøyhovden site report by Akvaplan-niva. 

Phase 2 timeline  and set up  
Phase 2 of the project began when the fish were transferred to seawater on the 26th of May 2021. 

Phase 2 used spring 1-year and autumn 0-year smolts stocked in nine production cages at 

Langøyhovden, including one associate cage (M5) and eight iFarm cages (M1-4 and M6-9), hereafter 

termed the associate cage/M5 and the iFarm cages termed by cage numbers above.  

Spring 1-year smolts were stocked in two periods: a) 26th of May 2021 (M1-M2) and b) 5th ς 14th of 

June 2021 (M3 ς M5).  Fish in cages M1 and M2 were from a pooled hatchery AquaGen QTL-Innova 

SHIELD + HSMB stock from Cermaq Norway AS internal, and fish in cages M3 ς M5 were from a pooled 

hatchery AquaGen QTL-Innova PRIME from an external hatchery. Due to logistical delays with the 

manufacturing, delivery and deployment of the adapted iFarm snorkel cages M1 and M2, fish were 

originally transferred into open 120 m net cages at the time of seawater transfer and then transferred 

into the iFarm cages M1 and M2 on the 16th of August 2021 when fish were ca. 700g.    
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Autumn 0-year smolts were stocked on the 10th and 11th of September 2021 (M6 ς M9) and were from 

a pooled hatchery AquaGen QTL-Innova SHIELD + HSMB stock from Cermaq Norway AS internal. The 

stocking details can be seen in Table 1 below.  

 

Table 1 outlining the source hatchery, wellboat, date of stocking and cage destination of fish for iFarm 

Phase 2 at the Cermaq Utvikling AS facility Langøyhovden 11238. Also shown are water 

temperatures at time of transfer and fish size and stocking number. 

Hatchery Wellboat Date of 
stocking 

Cage Mean 
water 
temp. at 
seawater 
transfer 

Mean weight Number 
stocked 

Internal BB Ronja 

Christopher 

26.05.21 M1 & M2 8.0 230 g 151 127 (M1),  

149 540 (M2) 

External BB Veidnes 05.06.21 M5 8.1 77 g 160 739 

External BB Dønnland 10.06.21 M3 8.0 75 g 182 550 

External BB Dønnland 14.06.21 M4 8.0 64 g 167 280 

Internal BB Dønnland 10.09.21 M6 6.7 73 g 155 838 

Internal BB Dønnland 11.09.21 M7,8 & 9 6.6 97 g(M7),  

75 g (M8-9) 

142 445 (M7), 

124 081 (M8), 

130 278 (M9) 
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Placement of the cages within the cage group at the Langøyhovden site is shown in Figure 2 below. 

 

Figure 2 Figure showing the placement of the Phase 2 cages within the Cermaq Utvikling AS facility 
Langøyhovden 11238. 

Feeding systems  
Fish were remotely fed from the Sandset feeding center using existing Cermaq Norway AS feeding 

regimes for the Langøyhovden locality. All fish at the site were fed by an underwater feeding system 

(AkvaGroup) that distributed feed via six feeding points below the snorkel at a depth of approximately 

мр ƳΦ ¢ƘŜ ŦŜŜŘ ŘƛǎǘǊƛōǳǘŜǊ ƛǎ ŀ ŎǳǎǘƻƳƛȊŜŘ ǾŜǊǎƛƻƴ ƻŦ !ƪǾŀDǊƻǳǇȫǎ ά{ƧǄǎǘƧŜǊƴŀέΣ ŀƴŘ ƛǘ Ƙŀǎ ŀ ŘƛǎǘǊƛōǳǘƛƻƴ 

at the feed points of ca. 0.5 m (see Figure 3a). Fish were fed a commercial diet from seawater transfer 

utilising: i) Ewos Rapid Asapt 50 40A, 3.5 mm (M3-5) ii) Intro 100 HH 50mg Q, 3.5 mm iii) Intro 100 HH 

50mg Q, 4 mm, iv) Power 200 F1 50mg, 4 mm v) Power 500 HO3 50mg, 6 mm, vi) Power 2500 HO3 

50mg, 9mm and vii) Power 100 HO3 50gm, 9 mm. 

Artificial lighting systems  
Fish in each cage were subjected to artificial underwater lighting throughout the natural diurnal and 

nocturnal period from time of stocking until slaughter. Underwater lighting was provided via four 

underwater lights (AkvaGroup, Akva Aurora SubLED Combi) placed in the feeding zone, under the net 

roof at a depth of approximately 15 m (see Figure 3b). 
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Figure 3a, showing feeding points within each 

cage 

Figure 3b, showing the position of lights within 

each cage 

 

Daily operations and husbandry  
iFarm followed the standard procedures for daily operations at the Langøyhovden site. Dead fish were 

removed from the cages daily using LiftUp. Moribund fish at the surface were removed from the cage 

every day and they were euthanised by an overdose of Benzoak vet. (30-40 ml/100l water). Lice were 

counted weekly by the farm personnel.  

Net cleaning 

bŜǘ ŎƭŜŀƴƛƴƎ ŦƻƭƭƻǿŜŘ ǘƘŜ [ŀƴƎǄȅƘƻǾŘŜƴ ǎƛǘŜΩǎ ŎƭŜŀƴƛƴƎ ǇƭŀƴΣ ŀƴŘ ŀƴȅ ŜȄǘǊŀ ŎƭŜŀƴƛƴƎ ǿŀǎ ŎŀǊǊƛŜŘ ƻǳǘ 

when needed. Cleaning was carried out by a service boat using net cleaning robot rigs. The iFarm and 

associate cages were cleaned a total of six times during the production cycle (see Table 2) and the 

cleaning procedure included the cleaning of the main net, snorkel net and roof for iFarm cages, and 

the main net for the associate cage.  

 

Table 2 showing the time of cage cleaning and service boat used 

 

Cleaning week  Service boat 

2021 - 28 M/S Breidsund 
2021 - 42 M/S Breidsund 
2022 - 16 M/S Breidsund 
2022 - 24 M/S Breidsund 
2022 - 28 M/S Breidsund 
2022 - 39 M/S Breidsund 

 

Net changes 

Cages M1, M2, M3 and M4 underwent a net change (smolt net to larger post-smolt net) in June 2022.  

The fish in M6 and M9 were moved from a smolt net to a larger fish net in October 2022. Nets on the 

associate cage (M5), M7 and M8 were not changed during the production cycle. 
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Project  plan  
The iFarm project goals and objectives will be addressed over three phases (see Figure 4 below). This 

final report addresses the first half of Phase 2. 

 

Figure 14 Overview of the iFarm project and Phase 1-4 timeline from 2020-2024. This final report 

addresses the entire Phase 2 period from May 2021 until February 2023.  
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Technical development  

Cage design and rearing system characteristics  
The eight iFarm production systems in Phase 2 were adapted snorkel cages with a net roof that starts 

мн Ƴ ōŜƭƻǿ ǘƘŜ ǿŀǘŜǊ ǎǳǊŦŀŎŜ ǘƻ ƭƛƳƛǘ ŦƛǎƘΩǎ ƛƴǘŜǊŀŎǘƛƻƴǎ ǿƛǘƘ ǇƻǘŜƴǘƛŀƭ ƭƛŎŜ ǊƛŎƘ ǎǳǊŦŀŎŜ ǿŀǘŜǊǎ (Figure 

5).  Cages were also fitted with lice skirts around the main cage collar (not adapted snorkel) down to a 

depth of 6 meters. Fish could access the ocean surface to refill their swim bladder with air through the 

snorkel. Within each iFarm snorkel at a depth of 8 m was the iFarm docking station which had a 

circumference of 19 m and a diameter of 6 m. The circumference of the snorkel at the water surface 

was 44 m. The solitary associated cage was planned to have a snorkel and net roof that started at 11 

m deep, but due to logistical delays with delivery and assembly the associate cage remained a skirted 

open cage for the duration of Phase 2 that was fed using underwater feeders (the same was the rest 

of the iFarm cages) and served as an important reference for fish growth analyses.  

 

 

iFarm M1-M4 and M6-M9 with the roof net 
starting at 12 m depth 
 

The Associate cage, M5, open access to surface 
with underwater feeding 
 

Figure 5 Technical specifications and information for each of the iFarm and the planned associate cages 
utilised in Phase 2 of the iFarm project. 

With regard to the horizontal placement of the snorkel collar ring, the iFarm cages at Langøyhovden 

had the snorkel placed 10 meters off centre within the outer collar of the 160 m circumference net to 

aid boat-crane access and staff access to the iFarm collar. This was an update to the initial placement 

of the snorkel in Phase 1 (5 meters off centre) where crane and work access was somewhat difficult.  

The separate working platform that was used to access the snorkel in Phase 1 was replaced with a 

working platform that was integrated with the iFarm collar in Phase 2.  

Phase 2 utilised a less labour-intensive method than sewing to connect the net to the docking stations. 

A good design was found that gives smooth transitions between net and structure and ensures that no 

fish can swim into the outer upper volume of the cage. The Phase 3 design will build on this experience 

but use other materials to improve the cost effectiveness of the approach and add functionality.  

 

 

12 m 20 m 
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iFarm docking station housed within the snorkel   
The iFarm docking station is both the structural connection between the upper part of the snorkel and 

the snorkel floor, and at the same time the docking station for the iFarm sensor unit (see Figures 6a 

and 6b). The docking stations are also fitted with internal air tanks designed to keep the docking station 

in a floating position at the time of installation or service. 

 

  

Figure 6 Technical specifications and information for the iFarm floater, snorkel, bottom ring and 
docking stations (Figure 6a, left) and a picture (Figure 6b, right) showing the installation of a 
docking station for Phase 2 in one of the iFarm cages. Note the inflated air tube at the base of 
the docking station.  

 

Camera set-up for fish monitoring in and around the iFarm sensor housing  
To be able to monitor the behaviour of the fish in and around each iFarm snorkel, docking station and 

sensor house, especially in relation to system design choices, the iFarm docking units are equipped 

with 5 (in periods 7) surveillance cameras. These cameras are used to e.g., monitor fish traffic through 

the iFarm docking station, the number of fish in the snorkel above the docking station and also the 

behavior of the fish immediately below the snorkel (see Figure 7 for the placement of the cameras in 

the docking station). The footage from these cameras was also supplemented with footage from the 

feeding cameras installed in each cage and also with two overhead cameras mounted on the inner 

snorkel ring and outer cage ring for e.g., monitoring fish surfacing activity (see Figures 8 for an example 

of the camera output from each iFarm cage).  
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1 camera looking up into upper volume 
1 camera looking down  
1 camera looking across docking opening 
1-3 cameras observing the housing openings 
2 surface cameras 
1 feed camera 

Figure 7 Technical information regarding camera placement for each of the iFarm docking stations 

utilised in Phase 2 of the iFarm project. 

 

 

Figure 8 Photo collage showing relevant fields of view for each camera from cage M3 with the sensor 

house installed 

iFarm sensor housings  
With regard to testing the geometry of the iFarm sensor house, six different iFarm sensor house units 

were tested at Langøyhovden: the Spider (cage M1), the Dome (M2), the Two-way (M3), the Pyramid 

(M4), the Sorter (M8) and the Triangle (M9) (Table 3 and Figure 9). These sensor houses differed both 

in their shape and number of openings. Cages M6 and M7 were iFarm cages that housed the iFarm 

docking station within the snorkel but did not have sensor houses mounted for the entire Phase 2 

period.  

Sensor houses were deployed in cages M1-M4 between 9th - 12th of November 2021. Sensor houses 

were also deployed in cage M9 on the 17th of December 2021 and in cage M8 on the 8th of February 

2022. Due to problems with surface activity/ traffic and the number of fish in the upper volume in 

three of the iFarm cages, a decision was taken to remove some of the sensor houses during the Phase 
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2 reporting period. Sensor houses were removed from cage M9 (7th of January 2022, after ca. 3 weeks), 

cage M4 (7th of January 2022, after ca. 9 weeks) and cage M3 (8th of February 2022, after ca. 13 weeks).  

Due to problems with winter sore development in cages M1 and M2, a decision was made to remove 

the sensor houses from these cages on the 11th and 12th April 2022. The sorter was removed from cage 

M8 on the 18th June 2022, and the dome house was re-mounted on cage M1 from 17th June to the 16th 

September 2022. The Phase 3 design utilised the experience gained in Phase 2 to design houses that 

resemble cages M1, M2 and M8 but with only three openings and slightly greater angles of the 

opening.   

 

Table 3 key criteria and features of each of the sensor housings in Phase 2. 

Cage House 
type 

Number 
of 
Openings 

Angle 
degr. 

W  
(m) 

H  
(m) 

Net 
roof 
on the 
sensor 

Light Tunnel 
length 

Comment 

M1 Spider 4 NA 3 3 NA N 0.2 IP camera in centre 
M2 Dome 4 20 1.8-2.6 1 Y N 1.3  
M3 2-way 4 20 2(3) 1 open N 1.4 Opening cone 

outwards 
M4 Pyramid 2 20 1.5 2 Y N 1.4  
M6 Docking  NA 3 3     
M7 Docking  NA 3 3     
M8 Sorter 4 20  1.9-

2.6 
1 Y N 1.3   

M9 Triangle 3 70 2 1 Y Y 1  
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Figure 9 Photo collage showing the installation of the sensor houses to cages a) M1 ς spider house, b) 

M2 ς dome house, c) M3 ς 2-way house, d) M4 ς pyramid house, e) and f) M8ς sorter house, g) and h) 

M9 ς preparations and installation of the triangle house. 

 

iFarm machine vision sensor arrangement  
The sensor test of Phase 2 began on June 16th 2022. The deployment of the sensor was delayed, 

primarily due to making sure it was watertight and to reduce the risk of water ingress the sensor has 

had to be modified. Sensor deployment lasted 14 weeks until the 16th of September 2022.  
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