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2 System components Ġ Hardware  

2.1 Scanalyzer  

Scanalyzer systems generally consist of:  

1.  an imaging unit with top - and backlight,  

2.  one VIS camera,  

3.  one computing unit including both control  of the system and the database,  

4.  an optional barcode reader.  

2.2 Scanalyzer HTS  

Scanalyzer HTS systems consist of:  

1.  an imaging unit with back - and at least one toplight,  

2.  one mobile VIS camera on a xy -movement system,  

3.  an optional second camera for fluorescence images, 

4.  a barcode reader,  

5.  an optional platecrane to move multiwell plates,  

6.  an optional heating unit to mobilise organisms,  

7.  an optional LED unit to mobilise organisms by flashlight,  

8.  an optional UV LED unit to mobilise organisms,  

9.  a control PC,  

10.  a server unit,  

11.  an optional RAID system . 

2.3 Scanalyzer 3D  

Scanalyzer 3 -D systems consist of:  

1.  an imaging unit with a top and a side channel with one or more illumination types,  

2.  one or more camera systems in each channel,  

3.  an optional turntable on the imaging position,  

4.  a cont rol PC, 

5.  a server unit,  

6.  an optional RAID system,  

7.  an optional barcode reader.  

2.4 Scanalyzer Conveyor 

2.4.1 General  

Scanalyzer conveyor systems consist of:  

1.   a conveyor belt loop to feed the imaging unit,  

2.  an imaging unit consisting of one or more 3 -D imaging units (VIS, NIR, 

fluorescence, IR),  

3.  an optional watering unit,  



 7 - 394   

 

 

LemnaTec 7 - 394  26.07.2010  

4.  a control PC and additional control PCs for each imaging unit,  

5.  a server unit,  

6.  an optional RAID system,  

7.  an RFID identification system,  

8.   an optional conveyor system to manage a greenhouse.  

2.4.2  Standard positioning of cars on the conveyor systems  

Important components of the cars:  

The asymmetrical bottom cutouts/notches of the cars are designed to stop the cars 

precisely at the stoppers for the turning devices and the RFID reading to come into effect. 

As the cutout/notch is asymmetrical, the cars must ALWAYS be placed on the conveyor 

belt with the long, central cutout/notch in driving direction.  

Two metal plates (see figure) are installed on both sides of each car in driving direction, 

These are needed fo r the approximation sensor (figure, 2 types), to check if a car is at a 

certain position or not.  

The two holes in the bottom are needed for an exact positioning of the cars on the 

turning device.  

Most cars have a RFID -chip at the front (in driving directio n). 

 

Defined orientation of each car on the conveyor belt  

Due to the specific asymmetry of the functional car components, they need to be 

positioned uniformly with numbers on the outer or right side, in driving direction (see 

picture). When checking this from the top, please make sure that the RFID -chip is always 

at the front side (in driving direction) or that the CarID is on the outer side (left in driving 

direction if the belt is turning clockwise, right if it is turning anti -clockwise).  

 

Positioning of  cars on the greenhouse conveyor belt  

Only lines between sensors should be filled at any time when no car is intentionally and 

automatically moved on the conveyor belt. Particularly gauges, straight or bent links 

between conveyor units and other functional  areas (scales), watering stations, spraying 

areas, imaging units) must be free of cars at any time, be it that they have been 

positioned there manually or by positioning failures.  

 

Exchangeable tops, adaptors pots  

While the bottom of the cars is entirely standardised, the blue tops can be either 

exchanged or replaced by adaptation templates to make them suitable to carry different 

pot sizes. Templates can be ordered at LemnaTec. Even customised templates can be 

manufactured after some pot samples have been  send to LemnaTec.  

 

Cars for trays  
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Specific car tops are available to transport multiple pot trays/pallets. If the trays are larger 

then the cars, specific tandem cars may be needed to keep the trays on an appropriate 

distance from each other.  

 

Cars for ro ot columns  

For root columns, specific cars are available that allow complete imaging of the columns 

from all four sides and lower the centre of mass by additional weight.  
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3 Safety instructions  

3.1 General 

Before you start the system, please make sure that you have completely read and 

understood all the safety instructions. Please see to it that the system is used correctly at 

all times.  

The following safety instructions should clearly indicate a safe and correct use of the 

system and the attached components and thus prevent you or other persons or equipment 

from being harmed or damaged.  

 

3.2 Safety signs 
 

Safety signs (Caution: Signs may look  differently, depending on national rules and 

regulations)  

 

Sign Corresponding 

text  

Main area of application (list is 

not exhaustive)  

 

 

Do not step on 

this area  

Some ceiling plates of the imaging 

units in particular are not intended 

for  stepping on. These parts are 

clearly marked.  

 

 

Danger of 

breaking through  

Some ceiling plates of the imaging 

units in particular are not intended 

for stepping on. These parts are 

clearly marked.  
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Wear safety 

goggles 

Halogen bulbs are shielded by an 

additional glass in front of each 

bulb. However, even this glass 

can break and many professional 

standards therefore enforce the 

wearing of safety goggles.  

 

 

 

 

Keep hands clear  

 

 

Danger of 

shearing and 

bruises 

The lift/turn units in the imaging 

elements are the most dangerous 

parts of the system, but they 

routinely work only with closed 

doors. The lift units of the scales 

may be dangerous if the 

transparent shades are removed 

or hands are put deeply into  the 

running system. All pneumatic 

doors are equipped with electric 

contact safety buffers. In some 

cases where spraying cabins are 

deep in the system or shading 

doors are within imaging cabins 

they do not contain such safety 

profiles as nobody would be 

expected to be in between the 

conveyor belts at any time when 

the system is running.  

 

 

Danger! High 

voltage  

Any areas where voltages higher 

than 24 V are used are clearly 

marked. Please bear in mind that 

not all cable canals are labelled 

individually.  
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Danger! Hot 

surface  

For halogen bulbs in the NIR -

imaging units. However, hot metal 

surfaces heated by the sun, 

especially on the upper surface of 

the imaging units, are not marked 

as the heat is not generated by 

technical heating.  

 

 

System may start 

running at any 

time 

Used for conveyor belts, all doors 

and all scales, as the timer mode 

starts jobs at a specific time 

without manual intervention.  

 

 

Authorised access 

only  

For all imaging  chambers, as the 

moving parts within these 

chambers may cause harm . 

Authorised personnel are trained 

to enter only with specific 

precaution.  

 

  

Safety harness  

must be worn  

In some cases, a harness is 

necessary when walking on the 

imaging chambers. Harness 

fixation points must be installed 

according to national laws, most 

often into the greenhouse 

structure itself.  

 

 

Caution: Laser 

hazard 

LemnaTec does not use lasers 

that are harmful to the eye in 

open systems. Only HTS-height 

scanning systems contain class 2 

lasers. However, these units only 

work if the cabin doors are 

closed.  
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Caution: 

Hazardous 

chemicals  

Spraying cabins may be 

contaminated with hazardous 

chemicals, originating from 

pesticide spr aying.  

 

 

Do not cover 

ventilation 

openings 

Ventilation openings are needed 

to cool the illumination units and 

cameras and should therefore 

remain uncovered at all times.  

 

 

Risk of falling 

down  

Tops if imaging chambers are no 

working areas . Nevertheless 

there is a risk of falling down.  

 
 

3.3 Most important rules 
 

1.  Never try to dismantle or change the system or components of the system unless 

stated otherwise in this tutorial. Elemental breakdown or  change can lead to 

electric shocks through high voltage. Only qualified specialists authorised by 

LemnaTec GmbH are allowed to service internal components as well as perform 

changes and repairs.  

2.  To avoid electric shocks from high voltage, never touch the components of a 

damaged system. Never touch components that are uncovered following a damage 

as this could also result in electric shock.  

3.  If fume or dangerous vapours should emerge, stop using the system immediately to 

prevent risks through fire or electri c shocks. Switch off the system and disconnect 

the power plug. Immediately contact LemnaTec GmbH.  

4.  Never immerse the system in water or any other liquids and avoid contact with 

liquids unless cleaning regulations explicitly state otherwise. Never let liquid s run 
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into the inside of the system. The system is not waterproof unless explicitly stated. 

If the system gets in contact with liquids, dry at once with a soft, absorbent cloth. 

If water or any other liquid or unknown substance should get into the system, 

switch it off immediately and disconnect the power plug to avoid fire or electric 

shocks.  

5.  Do not clean the system with alcohol, gas, diluents or other easily inflammable 

substances as using such substances can lead to fire.  

6.  Disconnect the power plug (if ex isting) routinely and dust off the connector and the 

outside of the power outlet. In dusty, humid or greasy environments, dust may 

become saturated with humidity, leading to short circuit and consequentially to fire.  

7.  Never carve, damage or otherwise modify the line cord of the power supply.  

8.  Never put heavy objects on top of the system to avoid the risk of short -circuit that 

can cause electric shocks or fire. Damaged line cords must be replaced 

immediately.  

9.  Never touch  the line cord with wet hands as this may cause electric shock. If you 

unplug the line cord, only touch the rugged part of the plug and never pull at the 

cable itself. Otherwise, the cable can be damaged, the energised wire and/or its 

insulation may get un covered and this can lead to fire or electric shocks.  

10.  Only use power sources expressly permitted for this apparatus. The use of 

other power supplies can lead to overheating, fire, electric shocks and other 

damages. Only use recommended power supplies.  

11.  Do not use and store the system in places with strong insolation or high 

temperatures as long as the system is not explicitly prepared for this. Intensive 

insolation can lead to overheating, causing fire, burns or other injuries. In addition, 

high temperatures  can lead to a deformation of the box.  

12.  Do not store the system in wet or dusty places as long as the system is not 

explicitly prepared for this. Otherwise, you risk fire, electric shocks or other 

damages. 

13.  Please be careful if you use the system over a long er period as some parts of 

the box can get very hot (see also specific radiation risks below).  

14.  Avoid strong magnetic fields. Keep the system away from electric motors 

that generate strong electric fields. Strong electric fields can cause malfunctions of 

cameras and computers and damage stored image data.  

15.  Avoid the formation of condensation water. If you move the system between 

places with varying temperatures or climatised computer closets are opened while 

outside temperatures are cold and air humidity is  very high, condensation water 

(water drops) may emerge within the system and damage electrical parts. If there is 

condensation water inside the system, stop using it immediately.  

16.  Otherwise, the system can be damaged. Unplug the power supply and wait 

unti l the humidity is evaporated completely before using the system again.  

17.  Avoid any blocking of ventilation and condensation water draining areas.  
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18.  Do not put small things into the safety grill at the front of the ventilation 

system as this may block the venti lators. If a small item is hit by the ventilation 

blades, this may produce splinters or lash backs of the item, endangering hands 

and eyes.  

19.  Check building or greenhouse structures to avoid larger amounts of water 

flooding the imaging cabins or running thr ough cable canals or cable bridges.  

20.  Avoid spreading swarf on conveyor belts or any part of the system as this 

might damage belts or generate shortcuts. If work in the greenhouse produces 

swarf, cover the respective part of the system beforehand and check f or complete 

removal of debris from the entire greenhouse structure above the Scanalyzer 

system before restarting the system.  

21.  Please ensure that all electric boxes are dry and closed BEFORE powering the 

system. Also, make sure that all electric boxes are cl osed even during maintenance 

work and every evening before leaving, as many greenhouses allow water to enter.  

 

 

3.4 Safety HTS system specific 

3.4.1 XY-table 

The XY-positioning system is based on two high -precision stepping motors that move the 

camera arm. As these  motors need to be able to reproducibly find any position, they have 

significant power, which can in case of human contact lead to massive bruises and 

shearings. For this reason, each door is secured by a switch, which starts movement 

within the imaging un it only when all doors are completely shut.  

Any bypassing of this important safety device is strictly forbidden and conveys full 

responsibility for all subsequent accidents on the person who eliminated the device. 

LemnaTec denies any responsibility for dam age caused by the safety tools being 

bypassed.  

With this device in place, the system does not represent any danger to the user.  

 

3.4.2 Platecrane 

The platecrane has much less power than the positioning motors, but may nevertheless 

have some mechanical risk poten tial. As the platecrane only runs with doors closed, it 

does not present an intrinsic danger to the user.  

3.4.3  Safety Heatings in HTS Systems  

The heating systems are designed to heat multiwell plates within short periods, using a 

large amount of radiation energy in a well -defined space. No usage of the heating system 

other than for multiwell plates is intended, because it may lead to significant  risks of 
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burns or meltings. Particularly higher plates and the use of highly inflammable material for 

the plates other than PE, PP or PS can lead to problems.  

Immediately after imaging, the heating source can cause burns if the heating lamp or 

heating rod  are touched directly.  

3.4.4 Safety UV Illumination in HTS Systems  

The UV-light used to mobilise organisms in the HTS system is hard UV -light, which is not 

visible to the human eye and can severely harm eyes and skin. However, in routine 

conditions with closed doors, no harm can be done. However, during the camera and 

illumination configuration it is possible to run the UV -panels with open doors. In this case, 

it is absolutely necessary to wear UV -absorbing safety goggles and cover the skin to 

avoid exposure to the invisible irradiation. To remind any user of the danger of irradiation, 

it is recommended to ADDITIONALLY place a white paper or other fluorescent material 

near the plate to make the light visible.  

 

3.4.5 Safety measures of Illumination  systems - general 

3.4.6 Safety NIR Illumination  

Hot halogen lamps:  

SAFETY MEASURES: Keep away any part of body and clothing from hot lamps, or better: 

Enter cabin only when illumination is off and has cooled down. Exchange halogen bulbs 

only when they have cooled down.  

 

Hot al uminium boxes around halogen lamps (NIR)  

SAFETY MEASURES: Keep away any part of body and clothing from lamp coverings, or 

better: Enter cabin only when illumination is off and has cooled down. Exchange halogen 

bulbs only when they have cooled down.  

 

Exploding halogen bulbs  

While the actual illumination corpus is covered with another layer of glass (which is safe 

to handle even in the private sector without any additional covering), there remains a 

small risk that even this glass may explode or collapse.  

SAFETY MEASURES: Wear protective goggles when entering or looking into NIR imaging 

units.  

 

Intensive irradiation VIS  

Halogen lamps produce intensive visible light which may lead to glare and reduced sight 

immediately after looking into the lamps, especially when looking into much darker areas 

afterwards. While the light is from an objective point of view not dangerous, glare can 

reduce the ability to see darker objects, creating a general risk of disorientation.  
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SAFETY MEASURES: Do not look into the lamps or at least be aware of glare risks. 

Sunglasses can help to minimise risks.  

Intensive UV illumination from halogen bulbs  

SAFETY MEASURES: The halogen bulbs have glass covers which allow usage without 

any additional shielding, even in the private sector. Never theless, it is not recommended 

to look into the light field from short distances without wearing UV absorbing safety 

goggles.  

 

 

3.4.7 Safety VIS Illumination  

Open fluorescent lamps  (may break when handled or touched)  

SAFETY MEASURES: Keep hands away from fluore scent bulbs and wear protective 

gloves against cutting when exchanging bulbs.  

 

Intensive irradiation VIS  

Halogen lamps produce intensive visible light which may lead to glare and reduced sight 

immediately after looking into the lamps, especially when looking into much darker areas 

afterwards. While the light is from an objective point of view not dangerous, glare can 

reduce the ability to see darker objects, creating a general risk of disorientation.  

SAFETY MEASURES: Do not look into the lamps or at le ast be aware of glare risks. 

Sunglasses can help to minimise risks.  

 

3.5 Safety Scanalyzer and Plant Scanalyzer  

Besides the general safety rules (see XX), no additional risks are anticipated.  

 

Hand lifted manual doors  

Plant scanalyzers contain hand lifted manual doors. These doors have counterweights and 

two metal chains that hold them. In case of a breaking chain, a fall avoidance mechanism 

will prevent the door from falling down at great speed.  

 

3.6 Safety Scanalyzer3D specific  

3.6.1 Breaking through panels  

SAFETY MEASURES: Do not step on areas with safety signs warning against it or on 

areas where it is not clear if they are intended for walking on them.  
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3.6.2 Pneumatic/electric turn lift units 

Both pneumatic/electric lift and turn units have significant power as they  need to lift and 

turn plants of up to 30 kg with high precision. Thus, there would be a significant risk 

exposure if persons were to remain within the imaging cabins while the systems are 

running or starting for prescheduled runs. For this reason, the uni ts routinely work only 

with closed doors to avoid any exposure.  

If work has to be done near the lift/turn units or they have to be passed by to access 

other parts of the system, it MUST be ensured by technical and organisational means that 

the system will at no time start, run or be initialised.  

 

 

3.6.3 Electric turn lift units 

Both pneumatic/electric lift and turn units have significant power as they need to be able 

to lift and turn plants of up to 30 kg with high precision. It is NOT possible to have 

individual  safety measures at the shearing points for technical reasons. Thus, there would 

be a significant risk exposure if persons were to remain within the imaging cabins while 

the systems are running or starting for prescheduled runs. For this reason, the units 

routinely work only with closed doors to avoid any exposure.  

If work has to be done near the lift/turn units or they have to be passed by to access 

other parts of the system, it MUST be ensured by technical and organisational means that 

the system will at no time start, run or be initialised.  

In case of a manual run of lift/turn units with open doors for maintenance purposes, 

trained mechanics must ensure that no person is in or can access the danger zone at any 

time.  

Lift/turn units in manually loaded scan alyzer3D units generally pose a significant risk of 

ldbg`mhb`k hmitqhdr he sgdx vnqj vhsg nodm cnnqr- Rtbg rxrsdlr sgdqdenqd g`ud ` Ər`ed

onrhshnmƐ+ vghbg rsnor `mx kheshmf `mc stqmhmf hlldch`sdkx vgdm `mc `r knmf `r cnnqr `qd

opened. Without emergency sto p, doors can only be opened when the turning table is in 

sgd Ər`ed onrhshnmƐ- 

 

 

 

3.6.4 Turn units 

Turning units in manually loaded scanalyzer 3D systems generally pose only a slight risk of 

mechanical injures. While older systems are safe because of their round and closed 

stqmhmf s`akdr+ lnqd qdbdms rxrsdlr g`ud ` Ər`ed onrhshnmƐ+ vghbg rsnor `mx stqmhmf `r

long as the doors are open. Without emer gency stop, doors can only be opened only 

vgdm sgd stqmhmf s`akd hr hm sgd Ər`ed onrhshnmƐ- 
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3.6.4.1 Hand lifted manual doors 

Non-automatic scanalyzer 3D systems without conveyor belts may contain hand lifted 

manual doors. These doors have counterweights and two me tal chains to hold them. In 

case of a breaking chain a fall avoidance mechanism will prevent the door from falling 

down at great speed.  

 

 

3.6.5 Safety Scanalyzer3D including conveyor belts  

 

 

3.6.6 Entering the cabins 

Cabins should only be entered by staff trained in the recognition of risks and following of 

the safety regulations stated in the following chapters. Reading and understanding these 

regulations is an important part of any training.   

 

Risks and safety measu res: 

 

 

3.6.7 Breaking through panels  

SAFETY MEASURES: Do not step on areas with safety signs warning against it or on 

areas where it is not clear if they are intended for walking on them.  

 

 

 

3.6.8 Entering the conveyor belt part of the cabins 

The conveyor belts and i maging parts of the LemnaTec systems hold some severe risks 

for the human health when entered while the system is active:  

¶ The lifting units start movement without prior notice due to automated processes.  

¶ Direct contact with parts of the lifting and turning  units may cause severe bruises.  

¶ The lifting and turning units can cause severe shearings .  

¶ Due to the nature of this precision instrument and because the dangerous parts are 

completely enclosed while routine movements take place, these parts are not 

equipped with additional safety stops.  

¶ In case of camera configurations, this tool includes door programming which is not 

a routine process and may only be performed by specifically trained staff as doors 

may remain open while the lifting and turning unit is moving.   

¶ Contact with internal shading doors may cause bruises.  
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¶ Nobody is allowed to enter the imaging part of the cabin as long as any part of the 

LemnaTec software is opened on the control or camera related PC. LemnaLauncher 

and camera configuration  assistants must be closed before staff is allowed to enter 

the imaging part of the cabin.  

 

Reasons: 

As the system comprises several control PCs and a server, just looking at one screen to 

check if programs are closed is not sufficient. Some initialisation  procedures need time 

during which seemingly nothing happens. Nevertheless, movement of doors and lifting 

units may occur at any time.  

As long as the LemnaLauncher is open, a scheduled run from the greenhouse may get 

started automatically at any time.  

Please make sure that nobody is within the imaging part of the unit when starting the 

software, imaging or creating new camera configurations.  

 

 

3.6.9 Work on and over conveyour systems  

In some cases, during main tenance of greenhouses or growth  chambers, it is necessary to 

work on the level or above the level of the conveyor belts.  This poses a significant 

amount of different risks and requires elaborate countermeasures:  

1.  Effective technical and organisational actions have to be taken to avoid any risk of 

the sys tem restarting automatically or being restarted or initialised manually while 

any person is in or on top of a LemnaTec conveyor system.  

2.  Wherever possible the parts of the conveyor system that need to be passed by or 

worked on must be completely covered  by a mechanically stable cover, placed on 

the conveyor belts without scratching or grinding them (or even better on a set of  

separate beams over the level of the conveyor). The belts are NOT designed to 

carry on their entire length more than the specified kil ogramme load for the cars 

(without local peak loads).  

3.  Walking on the belts may look physically possible, but actually damages the belts 

and poses a very high risk of falling through the conveyor structure. It is therefore 

strictly forbidden.  

4.  No system may be used to put weight or cover on the cars and to move on them.  

5.  Sensors fixed higher than the belt level are additional trip hazards that are hard to 

spot. The conveyor system is a precision system. Any non -LemnaTec structure 

which interferes with the syst em may de -adjust sensors and thus compromise the 

functionality of the entire system. Therefore, any mechanical interference with the 

system and its  consequences are at the full risk of the user and never covered by 

LemnaTec.  
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3.6.10 Precautions for work in and on top of imaging cabins 

While some areas on top of the imaging cabins are designed to walk on , these areas are 

by no means working areas and therefore not safeguarded by rails . For this  reason, an 

appropriate safety harness  must be worn at all times and f ixed to  appropriate points (in 

most cases not part of the imaging units ). 

 

3.6.11 Placement of ladders within imaging cabins 

Ladders must not be placed directly on the bottom of the imaging cabins, but only  on 

wooden panels to spread the weight over  an area of at least 30 by 30 cm. Please look for 

the machine specific manual or attached safety signs which indicate a lower load per 

area. 

It must be ensured that the system and particularly the lift /turn units are completely 

turned off during any work performed above them.   

 

3.6.12 Emergency stop 

Depending on specific national regulations and the customisation of the systems, 

emergency stops are installed at different locations in the system. Please find below a set 

of options to initiate an emergency stop:  

Red emergency buttons may be pressed. They are placed e. g. near the keyboard or at 

different locations in the system.  

Doors equipped with broad rubber edges initialise a stop when limb -like structures are 

pressed against them, especially those which are a ccessible by hand from outside 

(automatic outer doors).  

Red emergency chords along all system units may be pulled.  

 

All emergency stops initiate the following actions:  

Pneumatic pressure valves are opened immediately to release any body part (e. g. from 

doors) and to minimise the power of the pneumatic cylinders. Please be aware that some 

components like lifting units may still have the power to press down things due to g -

force.  

Please be aware that the following parts of the system will remain active dur ing an 

emergency stop:  

1.  Running belts, as they prove no immanent danger,  

2.  Electricity of the server, conveyor belts and imaging units,  

3.  If the emergency stop is deactivated, pressure will come back.  
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3.7 Automatic pneumatic doors 

All pneumatic sliding doors are accessible from the outside and cabins are equipped with 

electric contact safety buffers. These buffers prevent major injuries as compressed air is 

immediately depressurised when the contact in the safety buffers is opened by hitting an 

unexpected obstacle . 

 

In some cases, LemnaTec conveyor systems include doors which are NOT related to the 

LemnaTec system, but part of the greenhouse or growth chamber infrastructure. These 

cnnqr `qd hm bnmsq`rs sn Kdlm`Sdb cnnqr mdudq ok`sdc vhsg ƏKdlm`SdbƐ- Hm `cchshnm+ sgey 

always look significantly different from the normal aluminium and plate constructions of 

the LemnaTec system. Such doors open and close autonomously on request by the 

scanaylzer3D conveyor system, allowing plants to pass them by.  

These doors are NEVER included in LemnaTec safety circuits and must have an 

independent safety concept. In an emergency, LemnaTec systems will only ever identify 

these components as not functional (i. e. not being completely closed or opened before or 

after a new job is done).  

For these systems a separate safety concept and training is necessary.  

 

3.8 Spraying cabins 

In some cases where spraying cabins are deep in the system or shading doors are within 

imaging cabins they do not contain safety profiles as nobody would be expected to be in 

between the conveyor belts at any time when the system is running.  

Spraying cabins contain low drift standard agricultural nozzles and, depending on the 

customer specification and positioning of the cabin, a separate air ventilation system 

which may be equipped with active carbon filters.  

It is entirely in the responsibility of the user to spray and handle toxic substances within 

these cabins. If there is any doubt about the safe use and handling of pesticides, their 

applicability in the cabins must be checked by the user in accordance with national laws. 

LemnaTec cannot confirm in advance which chemicals may be used or not and if normal 

work in a greenhouse may resume during a spraying process.  

Generally, the boxes are only intended for the use of co mmercially available and fully 

approved pesticides under agricultural purposes. They are NOT intended for experimental 

spraying and testing pesticides without regulatory approval.  

 

 

3.9  Scales and watering units 

Scales can prove dangerous if the transparent s hades are removed or hands are put very 

deeply into the running systems. Safety signs warn about the pinch points. Generally, as 
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with all machinery, any work or handling should only be done when complete and 

permanent standstill can be ensured.  

 

 

3.10 Switch boards 

LemnaTec system switchboards vary largely in size depending on the respective 

scanalyzer system that needs to be powered. The boxes may include different voltages of 

between 12 and 400 V and a power of several hundred amperes. For these reasons the 

boxes must only be opened by appropriately trained personnel taking all safety 

precautions prescribed by the law for such systems.  

Switch board boxes must never be left open before leaving the greenhouse in the evening 

(even if the boards are completely shut  off) as not all greenhouses are watertight. All 

visible water may have dried down before the return of the electrician, but may still pose 

the risk of an electric shock.  
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4 Maintenance  

4.1 General  

All maintenance work should only be carried out by specifically trained staff. In very many 

cases (with hardware service contracts), defined parts of maintenance are done by 

LemnaTec. If you undertake maintenance work on your own, you must strictly follow all 

general maintenance rules, general standards of  technical practice and actual safety 

regulations and specific guidance provided by LemnaTec.  

LemnaTec will not accept responsibility for any resulting damage and any warranty will be 

void if replacement parts are used that have not the specification provi ded by LemnaTec 

or when regulations are not complied with.  

 

4.2 Cleaning  

Never immerse the system in water or any other liquids and avoid contact with liquids 

unless cleaning regulations explicitly state otherwise. Never let liquids run into the inside 

of th e system. The system is not waterproof unless explicitly stated. If the system gets in 

contact with liquids, dry at once with a soft, absorbent cloth. If water or any other liquid 

or unknown substance should get into the system, switch it off immediately a nd 

disconnect the power plug to avoid fire or electric shocks.  

Do not clean the system with alcohol, gas, diluters or other easily inflammable substances 

as using such substances can lead to fire.  

Disconnect the power plug (if existing) routinely and dust off the connector and the 

outside of the power outlet. In dusty, humid or greasy environments, dust may become 

saturated with humidity, leading to short circuit and consequentially to fire.  

 

Specific cleaning methods for the different modules are described  in the maintenance 

section of this document.  

 

 

 

4.3 Illumination  

4.3.1 Side/Top Fluorescent bulbs Ġ VIS and fluorescent units 

Fluorescent bulbs should be replaced after 2000 hours of operation. It must be taken into 

consideration that they have a burning -in time o f about 20 hours.  

Any kind of bulb must be replaced by the identical type if not otherwise specified and 

approved. Changes in light colour can massively reduce the comparability of results.  
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The bulbs used in the systems are IP65, thus before taking the bul bs out, the upper and 

lower screw caps must be turned till they can be moved freely on the bulb. The bulbs can 

be taken out of the socket by tearing them opposite to the backside of the socket.  

It is recommended to remove dust from the blue fluorescent fi lters with dust removing 

materials (standard household material) whenever necessary.  

To replace the fluorescent bulbs of conveyor systems, the blue filters must be removed 

first. This is generally done by LemnaTec (with a hardware service contract). In oth er 

cases please contact LemnaTec for details about how to remove the filter plates, as they 

may differ between systems.  

 

4.3.2 Halogen bulbs Ġ NIR units 

It is recommended to replace halogen bulbs routinely after about 3.000 hours of 

operation. Any kind of bulb m ust be replaced by the identical type if not otherwise 

specified and approved. The bulbs used are designed to maximise radiation output to the 

front side. Use of other types of bulbs can lead to a massive risk of overheating and thus 

damage the system.  

The bulbs can be taken out of the socket by a 30° anti -clockwise turn.  

Please take care: Hot glass does not look hot! Make sure the glass has completely cooled 

down before grabbing it, or wear protective gloves.  

The bulbs are mounted again by a clockwise tur n. It is recommended to look at the two 

contacts before finally bringing them in a near to correct position to fasten the 

replacement.  

 

4.3.3 Heating lamps 

Some systems contain specific heating lamps. In general, heating lamps should only be 

replaced when out of  order. For details please contact LemnaTec.  

 

4.3.4 LED Panels 

Due to the high durability of LEDs, replacing is only necessary in case of complete failure.  
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4.3.5 Conveyor belts 

4.3.5.1 Belts 

Replacement of belts is only necessary if they start getting loose or show scratche s on 

rims or the surface. During the first weeks of running, the belts become smoother and 

some wear debris may be found near the turning points. This is no sign of early wearing, 

but indicates a phase where the belts become smoother and increase their fri ction to the 

cars significantly.  

 

Cleaning of the rubber belts  

During the first weeks of usage, some rubber wear debris can accumulate at the turning 

points of the rubber belts. This can be easily removed with a soft broom or a vacuum 

cleaner. Generally, dirt can be removed with high pressure air, but as this may lead  to a 

dispersal and spread of dirt, vacuum cleaners should be preferred. The use of high 

pressure water cleaners is not allowed.   

Particularly after any metal work in the greenhouse all related belts must be checked for 

swarf on the belt, also by lifting the belts to look and Ɗ if necessary Ɗ clean below. Swarf 

can be extremely damaging for belts.  

 

 

4.3.5.2 Conveyor motor with gear traction 

Lubrication must be performed regularly (every 2 month) by opening the side and using 

resin free oil.  

 

 

4.3.5.3 Conveyor motor with direct traction 

No maintenance is needed at any time.  

 

4.3.5.4 Dirt boxes at rubber belts with direct traction 

Under each conveyor belt end with a motor there is a steel box fixed from the bottom 

(with 2 screws for a 3 mm Allen wrench). This is the dirt box, collecting all dust that falls 

off the belts when turning them upside down on the motor driven rollers.  

Depending on the amount and type of dust in the working environment, these boxes 

should be controlled at least once a year or more often. If dust is coming ou t of the two 

holes or if these holes seem blocked up, this indicates that emptying is necessary. 

Depending on the type of dust, cleaning out the boxes regularly before they are full is 

helpful to keep the belts cleaner and prolong their life span.  
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4.3.6 Stopper maintenance 

4.3.6.1 200 mm system  

4.3.6.1.1 Standard stopper  

The standard or light stopper has a sintered slide bush around the moving stopper. This 

slide bush should be lubricated with some drops of oil (WD40) every 3 months. Excess oil 

should be removed on the followin g day to avoid dust adhesion and accumulation.  

Rust formation in the slide bushes is intrinsic as they cannot be fabricated from stainless 

steel. Superficial removal of rust by polishing and regular lubrication is sufficient to keep 

them functional. The ru st is not a sign of malfunction, but indicates a need for shorter 

lubrication intervals.  

 

4.3.6.1.2 Stoppers in wet environments 

The standard or light stopper has a sintered slide bush around the moving stopper. This 

slide bush should be lubricated with some drops of oil (WD40) every 6 months when the 

stopper is exposed to water, like on the pump or in the spraying cabin.  

 

Fig. : Standard stopper 200 mm and light stopper with area to be lubricated.  

 

 

 

4.3.7 Car maintenance 

4.3.7.1 Car types general 

Depending on the conveyor system used the cars may look quite different.  

The following 3 main types of cars are employed with LemnaTec systems:  

1.  cars on 100 mm belts with directing pins  

2.  cars on 200 mm belts with directing pins  

3.  cars on 480 mm belts without directing pins  

 

 

 

4.3.7.2 Cars on 100 mm belts with directing pins 

Pins: The pins of each car should be checked for easy and smooth fit into their holes once 

every 3 months or on a routine interval appropriate for the conditions they are used in. 

Addition of silic on spray to each pin (while avoiding to spray too much on the bottom 

plate of the car) minimises adhesion of water and dirt. It also prevents water from 
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entering the gap between pin and hole and thus saves the spring that pushes the pin 

down from corrosion . 

If pins are broken or show significant wear (nicked, out -of -centre) they must be replaced 

to ensure functionality of the car. If springs are broken the pins will no longer be pressed 

out of the pinhole. To change the spring and pin, the bottom plate of t he cars must be 

opened to get access to the backside of the pinhole, containing both pin and spring. 

Please note that some screws are made from polymer to avoid miscounts of the sensors 

when identifying the metal profile on the side of each car.  

RFID-chips: The RFID-chips are not visible on the 100 mm cars, but saved in a cutout 

between the bottom and the upper plate of the car. To access the chip, the screws of the 

bottom plate must be removed. Please note that some screws are made from polymer to 

avoid m iscounts of the sensors when identifying the metal profile on the side of each car.  

 

Top plates: Many systems have different top plates. One (in general the one with the 

biggest holes) is screwed on the car, a second one can be clipped on top as adaptor fo r 

smaller pots or pallets. Please replace cracked top plates always with identical ones as 

cracked plates or plates in the wrong position (clipped instead of screwed) will no longer 

guarantee proper fit of the pots.  

Cleaning: Cars can be cleaned with water  and, where necessary, detergent. Nevertheless 

they should never be immersed in water or cleaned in washing machines and/or with 

corrosive, mostly alkaline cleaning solutions. After cleaning the cars should be allowed to 

dry down completely and pin functio nality should be checked (at best in combination with 

silicon spray lubrication before the system is restarted again). Otherwise water inside the 

spring-holes may lead to short time blocking of pins or to long term corrosion of springs.  

 

 

4.3.7.3 cars on 200 mm belts with directing pins  

Pins: The pins of each car should be checked for easy and smooth fit into their holes once 

every 3 months or on a routine interval appropriate for the conditions they are used in. 

Addition of silicon spray to each pin (while avoidi ng to spray too much on the bottom 

plate of the car) minimises adhesion of water and dirt. It also prevents water from 

entering the gap between pin and hole and thus saves the spring that pushes the pin 

down from corrosion.  

If pins are broken or show signi ficant wear (nicked, out -of -centre) they must be replaced 

to ensure functionality of the car. If springs are broken the pins will no longer be pressed 

out of the pinhole. To change the spring and pin, the top plate must be unscrewed and 

the round pillar re moved by turning to get access to the backside of the pinhole, 

containing both pin and spring.  

RFID-chips: The RFID-chips are only visible in the car type with large bottom plates, but 

not in the moulded ones. When changing the visible chips please consider that the 

polymer screws are sensitive to overturning. Please check that the polymer screw doe s 
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not emerge from the surface of the screw hole on the lower side of the car. In the 

moulded cars (chip invisible) the pillars must be removed (holding the top side of the 

bottom plate) to access the RFID -chip (see pin change above)  

Top plates: Many syste ms have different top plates. One (in general the one with the 

biggest holes) is screwed on the car, a second one can be clipped on top as adaptor for 

smaller pots or pallets. Please replace cracked top plates always by identical ones as 

cracked plates or plates in the wrong position (clipped instead of screwed) will no longer 

guarantee proper fit of the pots.  

Cleaning: Cars can be cleaned with water and Ɗ where necessary Ɗ detergent. 

Nevertheless they should never be immersed completely in water or cleaned  in washing 

machines and/or with corrosive, mostly alkaline cleaning solutions. After cleaning the cars 

should be allowed to dry down completely and pin functionality should be checked (at 

best in combination with silicon spray lubrication before the syste m is restarted again). 

Otherwise water in the spring -holes may lead to short time blocking of pins or to long 

term corrosion of springs.  

 

4.3.7.4 Cars on 480 mm belts without directing pins  

RFID-chips: The RFID-chips are not visible, but saved in a cutout covered  with a round 

plug. To change the chip remove this plug and unscrew the chip. When changing the 

visible chips please consider that polymer screws are sensitive to overturning.  

 

Top plates: Many systems have different top plates. One (in general the one wit h the 

biggest holes) is screwed on the car, a second one can be clipped on top as adaptor for 

smaller pots or pallets. Please replace cracked top plates always by identical one as 

cracked plates or plates in the wrong position (clipped instead of screwed) will no longer 

guarantee proper fit of the pots.  

Cleaning: Cars can be cleaned with water and, where necessary, detergent. Nevertheless 

they should never be immersed in water or cleaned in washing machines. After cleaning 

the cars should be allowed to dry down.  

 

 

4.3.8 Imaging boxes  

Dirt should be removed from the bottom of the imaging boxes both from the imaged areas 

(to improve image processing) and from the light tunnels (to minimise light absorption). 

Use of vacuum cleaner and damp cloth are recommended, whi le flooding with water or 

using high pressure cleaners is not allowed as these measures may destroy parts of the 

system. Any additional aerosols used will increase the need to clean the lens systems.  

High pressure air may be useful to remove dirt from conv eyor belt niches, but it should be 

taken into consideration that this approach may disperse and spread large amounts of 

dust instead of removing it.  
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Where specific cleaning measures are necessary, this is mentioned in the respective 

maintenance chapters be low.  

 

4.3.9 Maintenance precautions 

4.3.9.1 Precautions when working in greenhouses, especially on and above the conveyor systems 

Work above the conveyor belt areas may be necessary for different reasons, in most 

cases related to illumination maintenance or general gree nhouse maintenance or 

construction work. Such work can generate a set of technical risks for the conveyor belt 

systems:  

1.  Workers walking on belts can damage the belts with sharp parts under their shoes. 

Therefore all belts need to be covered before workers may walk on them. 

LemnaTec recommends strongly NOT to walk directly on the conveyor belts, but to 

build platforms which either stand on their own feet or spread the applied weight 

widely, having one smooth and belt protecting lower side. Especially for 100  mm 

conveyors it is in NO CASE ALLOWED to stand or lean heavily on the belts. All 100 

mm systems must contain utilities to fix working platforms without additional 

weight on the belts. These are in most cases part of the greenhouse or growth 

chamber, not o f the LemnaTec conveyour system.  

2.  Workers walking on belts can hit the sensors and shift them. This may lead to 

system failure. Therefore any contact with the sensors must be avoided and 

functionality is to be controlled after each work process.  

3.  Any kind o f welding above the conveyor area is only allowed if the belts are 

completely covered with appropriate protection mats.  

 

Especially after any metal work in the greenhouse all related belts must be checked for 

swarf on AND under the belts, by lifting the be lts to look and, if necessary, clean below. 

Swarf can be extremely damaging for belts.  

 

 

 

 

4.3.9.2 Precautions when working in and above imaging cabins 

While some areas on top of the imaging cabins are designed to walk on, these areas are 

not actually working areas and not safeguarded by railings. For this reason workers need 

to wear appropriate safety harnesses fixed at suitable points.  

 

Placement of ladders within imaging cabins  

Ladders must not be placed directly on the bottom of the imaging cabins, but only  on 

wooden panels spreading the weight over at least 30 x 30 cm.   
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4.3.10 Compressed air quality 

4.3.10.1 General requirements 
 
operation pressure:                            6.0 bar  

compressed air consumption:             2 m³ / min (per unit)*  

compressed air quality:                       5 / 4 / 2 ISO 8573 -1 

* Big systems with more than 3 imaging chambers and more than 3 greenhouse compartments may have higher peak 

loads in the range of 3 -4 m³/min  

 

There are recommended compressed air quality classes for the different pneumatic 
applications to ensure trouble free operation of equipment. In the table below the compressed 
air quality for each type of contamination is listed separately. The quality classes are 
recommended in DIN ISO 8573-1. 
 
The quality determination consists of 3 numbers, separated by slashes to identify classes for 
PARTICLES / WATER / OIL. For the requirements of the LemnaTec scanalyzer3D systems the 
classification 5 / 4 / 2 means that the fields highlighted in bold are relevant. 

 

Class 

Particle  Water Oil   

Particle 
size  
max. in µm 

Particle 
density 
max. in 
mg/m3 

Pressure 
dew 
point in 
°C 

Water 
mg/m3 

Residual oil 
content 
in mg/m3 

 

 

1 0,1 0,1 -70 3 0,01   

2 1 1 -40 120 0,1   

3 5 5 -20 880 1   

4 15 8 3 6.000 5   

5 40 10 7 7.800 25   

6   10 9.400    

 

The air quality must be controlled before the Scanalyzer system is first attached to the 

compressed air pipe, and later again in regular intervals defined by the user to be 

sufficient to guarantee the quality. In addition it must be controlled after all technical 

changes of the air compression system. Most scanalyzer
3D

 conveyor systems contain 

additional air filter and water removal systems positioned between the transfer point of 

the house installation and the system (to be maintained as descri bed below). These 

rxrsdlr `qd mdudqsgdkdrr nmkx r`edft`qcr `mc cn mns qdctbd sgd trdqƍr qdronmrhahkhsx sn

guarantee compressed air quality at any time. In addition controlling the full functionality 

of the safeguard systems is one of the important responsi bilities of the user.  
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4.3.10.2 Liquid separator 

At the interface between the air pressure supply pipe and the LemnaTec system the 

manometer is combined with a liquid separator. This clear vessel must be checked 

regularly with some systems, whereas others have automatic draining. Nevertheless it 

should be considered that any water or traces of dried water or dust in this vessel is an 

extreme warning signal! The specification of the compressed air only allows such small 

amounts of water in the air that no water s hould ever have a chance to condensate! If 

any water is found, the whole system is under threat of technical problems and the air 

supply system must be checked thoroughly to identify and solve the problem.  

   

4.3.10.3 Safety filter humidity and particles by LemnaTec  

 

Important preliminary remark: The Donaldson air dryer which is installed in many conveyor 

systems is ONLY an additional safety measure to protect the pneumatic system of the 

conveyor from particles and wat er included in air of lower quality than specified. It does 

NOT release the provider of compressed air from guaranteeing the specified air quality at 

all times.  

For details on this air dryer please check the Donaldson manual in detail.  

Here are just some g eneral remarks.  

The air dryer removes humidity from the absorption filter by fast pressure reduction of the 

filter system in regular intervals of hours or days. The more often this is performed, the 

higher generally the humidity to be removed from the air.  

If the air dryer is overloaded or has ANY kind of other problems, it switches to the safety 

mode. In this mode it blows out compressed air with significant noise around every 100 

s. Therefore such behavior is a warning signal to check all functions of the  air dryer as 

well as considering a major problem with compressed air quality in general.  

Routine maintenance: Depending on real air quality and use of compressed air, the drying 

cartridges must be replaced every 12 month at the latest, but probably even m ore often. 

In addition the available pre - and post -particle filters must be replaced as well, checking 

them both for particles on the surface.  

For details please check with the air dyer manual.  

Use of compressed air systems with un -maintained air filters o r by shortcutting the filter 

can create additional risks to the pneumatic system, at the full responsibility of the user 

and beyond any liability by LemnaTec.  
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4.3.11 HTS System Plate crane  

Please ensure that the platecrane gripper and the top sensor plate are always free from 

greasy or sticky substances as these could lead to transportation failures and loss of 

plates (HTS systems).  

 
Caution: Never move the arm of the platecrane when the power is switched on and never 

block the path of the platecrane!  

 

Configur ation options  

The configuration of the platecrane is performed by LemnaTec.  

 

Optimisation for one plate type  

The fact that the crane does not take the lowest plate is related to the change between 

normal and deep well plates. The system is predefined to take the last deep well plate 

without further searching for other plates. LemnaTec can change this setting to make the 

system take the last shallow plate. In this case the crane would make an empty run after 

each rack is emptied. Alternatively, keep the pr edefined setup and always start with an 

empty plate as the lowest shallow plate.  
 

Grab position of the platecrane  

The grabber never grabs underneath the plates, because there is no room there, especially 

on the stage under the plate. On the contrary, the p latecrane is able to push a plate down 

in a defined position just because it always grabs from the side. The four grabbers all 

operate on a different level to maximise grip by flexibility. It may look precarious, but in 

fact this is the most stable grip.  

 
 
Platecrane use 

Please ensure that the platecrane is always provided with power, even when using the 

system without it, as the crane must be able to move to a safe position. If you get a 

message such as platecrane not ready , please close the image acquisit ion program 

and start again. This signifies that the platecrane has not connected fast enough, which 

can be cured by repetition. The platecrane ini. -file is not in the program folder, but under 

C: . Please make sure that the platecrane files are never chang ed! 

 

 

4.4 Camera systems  

Camera lenses 
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The outer glass lens should be cleaned with a special fluffless cloth for lens cleaning 

when dirt becomes visible. Cleaning intervals strongly depend on the local amount of 

dust.  

 

Maximum temperatures for cameras  

The top  cameras in all imaging cabinets are the electronic parts with the highest exposure 

to heat. All LemnaTec scanalyzer systems contain ventilation systems to avoid any kind 

of heat logging in the imaging cabinets. This is generally not an active cooling syst em, but 

just a reduction of excess temperature close to ambient conditions in the imaging area on 

the respective site of the system. The ventilation is running as long as the conveyor 

l`m`fdq hr `bshud- Enq sghr qd`rnm hs hr o`qs ne sgd trdqƍr qdronmrhahkhty to guarantee 

thermal conditions appropriate for the different camera types, both during operation and 

standstill. Primary measures in all cases are to shade the imaging towers from direct 

sunlight. In some cases addition of specific air cooling equipmen t is recommended or 

might even be necessary.  

 

 

4.5 Ventilation systems  

Generally, only those ventilation units that pump air into the unit may be protected by 

filters. Especially scanalyzer
3D

 systems not older than 2009 do not contain filters under 

the ventil ation safety grids to minimise the risk of blocked filters. Each user must check 

the system and thus a filter control or exchange plan becomes superfluous. If no back 

safety grids are visible on ventilators from any side or ventilators are not visible at a ll 

(illumination backends from 2010/2011 onwards), the system does not contain any filters 

in these areas.  

 

 

There are two kinds of filters:  

1.  mesh filters, mainly to keep coarse dust and insects out,  

2.  fleece filters, to keep fine dust out.  

 

These different types of filters are installed depending on the position of the air inlet and a 

calculation of the two risks of getting either too much dust into the system or having 

overheating when filters are not cleaned regularly.  

Filters must be controlled every 3 mo nths and cleaned regularly according to predefined 

cleaning intervals. As conditions and running times of the systems vary extremely, 

LemnaTec cannot advise on any fixed intervals. However, it is strongly recommended to 

inspect all filters at the beginning  of each month and then adapt the intervals to the 

specific conditions.  
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Lack of filter inspection can severely damage the camera systems and creates risks of 

overheating, especially for NIR -systems where large amounts of heat need to be 

efficiently removed  from the system.  

 

Please avoid coverage of ventilation outlets at any time by any kind of material. For the 

tower ventilation, both inlets and outlets are on the top plate. Any kind of covering Ɗ 

even a very loose one Ɗ must be avoided to allow constant heat circulation.   

 

 

 

4.6 Exchange of hard drives in server systems with EASY RAID systems  

 

The disks in an RAID -array are hot swappable, so there is no need to shut down the 

system for an exchange in case of a hard drive failure. In order to change the disk, please 

follow thes e steps:  

1. Turn the small screw on the left of the damaged drive a quarter turn anticlockwise.  

2. Move the lever that fixes the disk to the front and to the left.  

3. The tray with the disk can now be pulled out of the drive.  

4. Insert the tray with the ne w disk.  

5. Move the lever back to its original position so that the new disk is fixed.  

6. Turn the screw a quarter turn clockwise in order to fix the lever.  

After replacing the disk, the LC display should show a message like Rebuilding array  

and a progress  bar. The rebuilding might take some hours, but the system can be used 

during that time.  

 

 

4.7 Scales 

 

The scales must be cleaned from time to time to keep absolute values as they are not 

tared after each car  

 

4.8  Watering Pump 

For details about the pump please see individual pump manual.  

 

4.8.1.1 Calibration of a pump: 

The pump calibration strongly depends on the flexibility and integrity of the pipe. For this 

reason the pipe through the pumping head needs to be exchanged or the part in the 
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pumping head be shifted in re gular intervals (one or several months, depending on 

frequency of usage). To identify if pipe shift is necessary, check if the pipe is still round 

ax bnmsqnkkhmf sgd ohod hsrdke nq sgd b`khaq`shnm 'rdd bg`osdq ƏBnmehftq`shnm otlo `mc

rb`kdƐ(- 

For details a bout the pump please see the individual pump manual.  

 

 

4.9 Spraying system 

4.9.1 Nozzles 

For each pesticide an appropriate nozzle must be selected. This is particularly the case for 

the spraying of suspensions.  

 

Nozzle filters and general filter  

The filters must be cleaned after each spraying run before the pipes are flushed, to avoid 

solubilisation of particulate matter. Special care is needed with suspensions such as 

sulphur or BT (bacillus thuringiensis).  

 

4.9.2 Cleaning spraying chambers 

The sprayi ng chamber can be cleaned with water and, if necessary, some detergent after 

each spraying run, to remove pesticide residues.  

 

4.9.3 Tanks 

The spraying chamber can be cleaned with water and, if necessary, some detergent after 

each spraying run, to remove pestici de residues. Special care must be taken to clean the 

inlet filter of the pipe.  

 

 

4.9.4 Spraying Pump 

For details about the pump please see individual pump manual.  

 

4.9.4.1 Pump lubrication maintenance 

As part of regular cleaning and maintenance (and at least every three  months), lubricate 

the pivot points, the follower rollers and the tube guide rollers withUltra Lube (PA 1240), 

which is a non -toxic perfluoroether -based grease. 
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4.9.4.2 Calibration of a pump: 

The pump calibration strongly depends on the flexibility and integrity of the pipe. For this 

reason the pipe through the pumping head needs to be exchanged in regular intervals (one 

or several months, depending on frequency of usage). To identify if pipe shift is 

necessary, check if the pipe is still round by controlling the pipe itself or the calibration 

'rdd bg`osdq ƏBnmehftq`shnm otlo `mc rb`kdƐ(- 

 

 

 

4.10 System components Computer and IT  

 

4.10.1 Control PC  

The control PC is the interface between the user and the whole system. For small 

systems this is the only PC used, it both controls the camera and hosts the database.  

4.10.2 Camera PC  

Scanalyzer conveyor systems for high throughput have separate PCs for image 

acquisition. Generally one PC is used for two cameras or one imaging tower to avoid 

imaging delays.  

4.10.3 Server  

The server is hos ting the database. Depending on the configuration, it may contain a 

smaller or bigger RAID system.  

4.10.4 Switch 

As the systems generally have only one monitor, a switch is used to allow access to all 

computer systems.   

4.10.5 USV  

Many systems contain USVs for stabil isation in case of power failure.  

4.10.6 Climatising boxes  

If the computers are placed in hot or dusty areas, a climatising box can be used to 

provide them with an appropriate climate. LemnaTec recommends to place as many 

computers as possible in a separate room  nearby, if possible.   
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5 Switching on/off LemnaTec systems 

5.1 General 

In general, at least the servers of the LemnaTec Scanalyzer systems are running nonstop, 

so the database is accessible even when no measurements are currently made.  

In case of a scheduled, complete switching off for maintenance of the server rack, it is 

very advisable to shut down the system in a controlled way. Otherwise systems without 

uninterruptible power supply (UPS) might be damaged. Systems with UPS wi ll run on the 

power of  the UPS and produce alarms when the line -current is switched off, and when 

the bridging time of the USP is expired, they might also run into technical problems.  

 

5.2 Switching the complete Scanalyzer systems on and off 

Depending on the individual system setup , your Scanalyzer system might include a control 

PC, one or more PCs for each imaging unit and a database server. You can jump between 

all these computers by using the Input -Device-Control -Blade in your rack. All devices 

included in your Scanalyzer system are connected by several network communication 

programs.  

 

5.3 Scanalyzer Network Services 

FESTO programs provide the communication between computers and conveyor belts. 

These programs are generally running in a DOS -box on the computer, used as an interface 

for  all others (e. g. LemnaControl). You can start them by clicking the respective icon 

(festoserver) on your desktop. You can stop them by clicking into the running DOS -box. 

Then press Enter and close the DOS -box by clicking on the closing cross.  

WAGO-server (alias NIR-server, RGB-server, etc.)  

 

WAGO programs provide the communication between computers and imaging units 

(camera, lights, etc.). These programs are running in a DOS -box on each single imaging 

box related computer. You can start them by clicking the respective icon (wago -server, 

nir-server, etc.) on your desktop. You can stop them by clicking into the running DOS -

box. Then press Enter and close the DOS -box by clicking the closing cross.  

Grid-daemon 

The grid -daemon provides the communication betwee n database-server and image -

analysis. This program also runs in a DOS -box of one of the PCs. You can start it by 

clicking the respective icon (grid -daemon) on your desktop. You can stop it by clicking 

into the running DOS -anw- Oqdrr Dmsdq- Sgdm sxod ƏxdrƐand press Enter. After the grid -

daemon reports to be finished, you can close the DOS -box by clicking the closing cross.  

Remote-camera (optional)  

Remote-camera programs provide the communication between control server and 
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cameras. You can start them by cli cking the respective camera icon (remote -nir, remote -

rgb, etc.) on the desktop of the computer related to the respective imaging box. You can 

stop them by clicking into the running DOS -box. Then press Enter and close the DOS -box 

by clicking the closing cro ss. 

 

 

5.4 Switching off the systems 

To switch off the systems, please follow the sequence below:  

1.  Close the grid -daemon. There is only one running grid -daemon, but it is not located 

on a specific computer. Please use the Input -Device-Control -Blade in your rack to 

jump to all computers of your Scanalyzer system and search for the running Grid -

Daemon. 

2.  On the control PC first close the FESTO -server, then the WAGO -server. Finally, 

close the LemnaLauncher and shut down the PC.  

3.  On each imaging unit computer (NIR -computer, RGB-computer, etc.) first close the 

FESTO-server and then the WAGO -server by just clicking on the closing cross of 

the DOS-boxes. The camera -management (big camera icon and remote camera 

DOS-box) on the desktop does not need to be closed. Finally, shu t down the PC.  

4.  Close all programs on the database server and shut down the PC. On some 

database servers you might have to pass a short explanatory statement on reasons 

for shutdown to shut down the PC.  

5.  If a UPS is available, it must also be switched off.  

6.  Control the computer fronts to check if all computers are actually down. Some 

control light might remain switched on, signifying e. g. that the system is still 

connected to a LAN.  

 

 

5.5 Switching on the systems 

To switch the systems on, please follow the sequen ce below:  

Please ensure that continuous power is available again. Thus, wait for some time after an 

external power failure till the net is stable again.  

Check or switch on the UPS.  

Control or switch on the input -device-control -blade (switch).  

Use your Inpu t-Device-Control -Blade to connect to the database server, and switch on the 

server by pressing the respective button at the front of the server. Please wait until you 

can login into the windows -operation -system.  

Use your Input -Device-Control -Blade to conn ect to each imaging unit PC and switch on 

the server by pressing the respective button at the front of the server. Please wait for 

each server before you login into the windows -operation -system. After login, first start 

the WAGO -servers (wago -, nir -, rgb -, etc.), then the FESTO -server. You need to check 
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whether theses services are running smoothly without any error messages. Finally, start 

the Image -Management programs (remote -camera, image configuration).  

Use your input -device-control -blade (switch) to con nect to the control server, and switch 

on the server by pressing the respective button at the front of the server. Please wait 

until you can login into the windows -operation -system. After login, first start the WAGO -

servers, then the FESTO -server. You need  to check whether theses services are running 

smoothly without any error messages.  

Restart the grid -daemon program by clicking on the respective icon on one of the 

computer desktops.  

If you open the LemnaLauncher now, it should open without error messages.   
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6 Software - LemnaLauncher 
 

6.1 Survey LemnaLauncher Functions  
 

On the right side of the LemnaLauncher screen, you will find the main menu with the 

most important functions. To open and close these menus, please click on the respective 

menu names.  

Below is a short overview of the different menu functions.  

 

 
Fig. 1: Survey of all headers and sublevel menus shown when opening the expandos.  

 

The following list provides a first survey of the different submenu headers shown above . 

It is followed by a more detailed survey of the sublevels accessible by clicking on the 

headers, thus opening the expandos, where the expandos are explained).  

 

Menus of the LemnaLauncher:  

1.  Task: Use this function to run tests and assign tasks to a databas e. 

2.  Database: Use this menu item to manage and control databases.  

3.  Image analysis: Define all parameters to configure and use image analysis tools.  

4.  Configuration: Definition of parameters and settings controlling processes that can 

be managed by the LemnaTe c scanalyzer system.  Contents of the submenues may 

differ massively due to scanalyzer type (3D, conveyour,  HTS, PL) 

5.  Import/Export: Tools for data exchange between LemnaBase and external data or 

image sources.  

6.  Data Monitor: Data monitors provide comprehensi ve information of past, running 

and future tasks and proceses and data related to system actions.   

7.  Help: All help -related services are concentrated here.   

 

Overview of LemnaLauncher submenus:  

1.  Task: Use this function to run tests and assign tasks to a database.  

Start biotest:  To initialise and start the image acquisition and related operations 
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(watering, rolling etc.) and manage conveyors if they are part of the system.  

Reanalyse: To reanalyse alread y existing images.  

Administrate users:  To create and manage database users (only usable with 

administrator rights).  

2.  Database: Use this menu item to manage and control databases.  

Open Database:  To open already existing databases.  

Create Database:  To create completely new databases.  

Data mining:  To access the LemnaMiner. To analyse already existing data sets of 

already analysed images in detail; can access all results in the database.  

3.  Image analysis: Define all parameters to configure and use image analysis t ools.  

Configure image analysis:  Manages the image analysis procedure. Stores, handles 

and organises the configuration of image analyses. Depending on the software 

version, it provides the  parameterisation  of existing image analysis flow -charts 

(assistant a vailable) and, in addition, the development of new image processing.  

Interactive analysis: Including user -defined actions of analysis in image analysis 

schemes. 

Postprocess:  To correct completely analysed images or add/change objects, which 

can be defined  only by the human eye and brain system.  

4.  Configuration:  Definition of all parameters, settings and sequences controlling all 

processes that can be managed by the LemnaTec scanalyzer system.  

Image acquisition:  Depending on the LemnaTec system, camera types and imaging 

mode, configurations are made and found here (except when they are split up and 

distributed onto different computers and are thus not directly accessible by the 

LemnaLauncher on the main control computer).  

Watering plan:  Defines the watering qu antity and mode for plants in test series 

(only for scanalyzer 3D conveyor systems).  

Import format: Predefines the required data format for the advance notification 

(assistant available).  

Overall configuration:  Compiles an overall configuration from all the  individual 

configurations (camera, image processing etc.), which is required for any imaging.  

Pump Configuration: Calibrating pumps and setting of flow parameters.  

5.  Import/Export:  Tools for data exchange between LemnaBase and external data or 

image sources . 

Advance notification:  Importing data into LemnaBase, which provide additional 

information on plants/samples to be imaged.   

Export image analysis package:  Exports data to other LemnaBase databases or 

further external sources.  

Import image analysis packa ge: Imports data into a database from other LemnaBase 

databases or external sources.  

6.  Data Monitor:  Data monitors provide comprehensive information of past, running 

and future tasks and jobs and data related to system actions.   

Analysis Jobs:  Provide data on past and scheduled data analysis jobs.    
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Advance notification : Provide data on advance notification status of plants and 

samples.  

Watering Jobs:  Provide data on past and scheduled watering jobs.       

Plant mapping:  Shows the status of plants and samp les, which are actually logged 

on the system to be, analysed (only scanalyzer 3D).     

System Jobs:  Overview over jobs which are programmed in advance   

7.  Help: All help -related services are concentrated here.   

Manual:  The electronic version of the manual.     

Version info:  Find version info here.    

Web Browser:  All web -related online services.    

License conditions: Information about license conditions.  

 

 

 

 

 

6.2 LemnaLauncher views 

6.2.1 Tree view options  

 

In the implemented tree view, you can see all the image and analysis data that is already 

stored in your database.  

 

In case you do not find images in the tree view that should be in the database:  

Cnmƍs o`mhb 'Cn xnt g`ud ` snvdk vhsg xnt khjd sgd ghsbgghjdq hm sgd mnudk ax Douglas 

Adams?)  

Your data are still in the database, but the current query does not include them.  

 

While looking like a Windows©® browser file system, the tree view is really a 

representation of data of a database. It is based on a query which may include the whole 

or only a part of the database contents (see below).  

Just start a new query as outlined below!  

 

The individual  images are categorised in snapshots (scroll vertically to see more). A 

snapshot is defined as one plant/test object that has been imaged at a certain date with 

different cameras.   
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Fig. 2 Tree view showing the snapshot structure  

 

 

 

Some snapshots appear in bold. These have not been visited before (similarly to a mail 

not yet read). If you click on such a snapshot, it no longer appears bold, but in normal 

writing. This way you can always see at first glance which snapshots you have n ot yet 

dealt with. To change the colour of a snapshot, right click it with your mouse. A context 

menu will appear offering you the choice between the following actions:   

 

 
Fig. 3: Context menu to configure tree view  

 

 

Change colour : to make the snapshot appear in another colour (e. g. to mark it as 

particularly interesting and to be able to find it better).  

Set visited : to mark the snapshot as visited character.  

Reset visited : to undo the last step.  

 

 

The snapshots are saved with additional information such as measurement label, point of 

time of the actual image taking and bar code of the plant (ID tag). According to these 
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three search criteria, the tree view can be organised and images are then sorted in 

descending alphanumerical order.   

 

 
Fig. 4: 3 alternatives for tree view organization  

 

Click Id tag  in the menu bar to sort your plants/test objects according to their ID tags. A 

new tree view will appear that shows the newly sorted plants/test objects. All plants/test 

objects with the same ID tag can be found under the same knot.  

Click Measurement lab el to sort your plants/test objects according to their measurement 

label (in this case RFID -label). The name is arbitrary. A new tree view will appear showing 

you the newly sorted plants/test objects.  

Click Time to sort your plants/test objects according t o their timestamp. A new tree view 

will appear showing dates and the plants/test objects imaged at that specific date. 

Underneath these knots, you can see several snapshots with timestamp and measurement 

label. Underneath the snapshot level, you can see th e Analyses  (how many times a 

snapshot has been analysed and the images themselves).  

Doubleclick on an image and it will open up in the window in the middle of the screen. 

The file marker shows the respective label for this image. Scroll vertically to see m ore of 

the image.  

 

To update your database tree view, click the button with the two blue arrows. All newly 

added snapshots that have been created in the meantime are now added to the tree view.  

 

 
Fig. 5 Refresh/Update icon  

 

 

The snapshots are presented in the tree view in alphanumerical order. Each string can be 

individually configured. The changes are then valid for the whole database. Click Name in 

the menu bar (icon: thought bubble). A dialogue will appear ( Snapshot tree vi ew name 

configuration )  
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Fig. 6: Snapshot name configuration  

 

where you can enter a user -defined string of characters. Please choose one of the 

following characters:  

{0} Id tag  

{1} Timestamp  

{2} Creator (the person logged in to the  system while a snapshot was taken)  

{3} Measurement label  

{4} Snapshot id  

This will then be replaced in the final string by e. g. the ID tag.  

(For reference, see also example at the bottom of the Snapshot tree view name 

configuration dialogue).  

Click Ok to save your choice. The snapshot configuration in the tree view will be changed 

according to your configuration.  

 

The tree view usually shows all snapshots/images available, but it is also possible to 

search the database for certain images by applying specific filters. Click the Filter button 

(icon: magnifying glass). The dialogue Filter snapshot criteria will appear.  

 

 

 
Fig. 7: Snapshot filter for tree view  
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You can now define your search criteria by entering:  

Id tag contains : to search for snapshots whose ID tags contain a certain string.  

Measurement label contains : to search for snapshots whose measurement labels contain 

a certain string.  

Snapshot was taken after : to search for snapshots having been taken after a certain point 

of time (enter date). Click on the Clock button and a calendar box will appear to select a 

date. Click Ok to enter the date, Cancel to undo your choice. The selected date is always 

inclusive of the chosen day.  

Snapshot was taken before : to search for snapshots having been taken before a certain 

point of time (enter date). Click on the Clock button and a cale ndar box will appear to 

select a date. Click Ok to enter the date, Cancel to undo your choice. The selected date is 

always inclusive of the chosen day.  

(In this short version the search for a special analysis is not provided.)  

Finally, click Ok to enter your search.  

 

 

6.2.2 Image export single image  

 

Export of single images  

 

By right clicking on an image in the main view, any image can be exported as it is seen on 

the screen .  

 

 
Fig. 8: Save single images for export  

 

 

This includes all  overlays exactly as they are seen at the moment of export, even 

functional layers like vessel configurations or well numbers, which are normally not part 

of an image.  

Images are always exported as PNG -files, i. e using maximum lossless compression.  

Later on you may convert them into any format desired. )   
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Fig. 9: Save image file selection box  

 

Some points should be considered when choosing a format, depending on the purpose of 

the exported image.  

PNG: This format provides maximum lossless compression and allows perfect reanalysis 

of the images, as this is the standard data format of most database images. PNG is 

particularly suitable for contour images as it is the smallest image where even small 

contour lines are reproduced accurat ely.  

BMP: This format provides maximum information with maximum size for original images. 

BMP is very reasonable for colour classified images as the resulting images are small and 

contain only the true colours of the colour classified image.  

JPG: This ima ge format is quite compressed and thus small, but generally very suitable if 

original images are exported for documentary purposes without the need for reanalysis.  

Small contour lines may get blurry and borders of colour classified images may change 

colours. 

 

Please choose an appropriate name for the images in the Save as dialogue.  
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6.3 LemnaLauncher tasks  

 

6.3.1 Tasks Ġ Start biotest Scanalyzer Conveyour 

 

6.3.1.1.1 Starting the scanalyzer Conveyour manager interface 

The Conveyor Manager is accessed by first choosing Tasks and then clicking Start 

biotest . 

 

 
Fig. 10 : Starting the Conveyor Manager  

 

D`bg trdqƍr hmchuhct`k Bnmudxnq L`m`fdq rbqddm l`x cheedq eqnl sgd nmd rgnvm gdqd+

depending on the respective LemnaTec scanalyzer systems connected to the it, as the 

Conveyor Manager is dynamically generated from the imaging and moving field modules it 

controls. Thus the Conveyor Manager for a HTS -system will look completely different 

from a Conveyor Manager for a scanalyzer3D conveyor system.  

The following part of the manual  is an overview of a typical large scanalyzer3D system, 

including 5 imaging units  and two separate greenhouse compartments as well as several 

watering stations. Every scanalyzer3D has its own specific, customised Conveyor 

Manager, which may mean that some of the features described here will not be part of 

every system.  

Some systems ma y have more or less greenhouses or different configurations, but the 

basic principles of all systems still remain the same.  

 

At the system start a warning window opens ( Risk of injury or damage ), asking users to 

make sure that there are no people in the v icinity of the system, to prevent injury.  
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Fig. 11 : Safety message at the start of the Conveyor Manager.  

 

 

Users should read this message carefully as once the system is started by clicking Yes, it 

is initialised and several procedures will start at once, such as doors opening/closing, lift 

and turn units moving, various mechanical appliances moving, to set them into a 

predefined status.  

Click Yes to start the initialisation process ONLY AFTER confirming that no person is in 

the risk area.  

 

6.3.2 Screen overview: survey of the Conveyor Manager 

Top middle: logging area where all logging messages of the running system, in this case 

of the initialisation, are listed. Including options; Configure logs, Sa ve logs, Delete.  

Top left: tree view on system modes to be used to set up, configure and start new jobs.  

Left bottom: current operations: control box showing all currently running jobs.  

 

 
Fig. 12 : Survey of the Conveyor Manager  

 

 


































































































































































































































































































































































































































































































































































































































































































