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The light is focused into a flat field spectrograph that 

separates the light into its individual frequencies, 

across the wavelength range from 720-1100nm. The 

separated light is then directed onto a silicon photo 

diode array detector. This array detector measures the 

intensity of the light at each frequency to produce what 

is called the NIT spectrum of the sample. 

Within this region of the electromagnetic spectrum,  

N-H (protein), C-H (fats and oils) and O-H (water) and  

C-O-H (carbohydrates) absorb NIR light at specific 

frequencies of light. The NIT spectrum contains 

information about the concentration of these 

components.  

Calibration models, stored in the analyser’s memory, 

convert this information to % protein, % oil and % 

moisture. These results are displayed on the Touch 

Screen PC in the forms of running tables, trend plots or 

paddock maps. The 

CropScan 3000H is 

supplied with 

calibrations for 

wheat, barley and 

canola, however 

other product 

calibrations can be 

installed. 

Near Infrared Transmission (NIT) 

Spectroscopy 
 

Near Infrared Transmission Spectroscopy  is the most 

widely used technology for measuring protein, oil and 

moisture in grains and oil seeds. NIT analysers offer 

farmers, grain buyers, grain processors, biofuel 

producers, and feed companies, a rapid means of 

determining the composition of their crops, incoming 

materials, their process streams and the final products.  

 

NIR Technology Systems’ range of Whole Grain 

Analysers include portable on farm analysers, bench 

top analysers for use at a weighbridge, a laboratory 

analyser for grain processors, an on line system for silos 

and factories and an on combine analyser. 
 

CropScan 3000H On Combine Analyser 
 

The CropScan 3000H On Combine Analyser has been 

designed to measure protein and moisture in wheat 

and barley, and protein, oil and moisture in canola, as 

the grains are stripped and threshed in a combine 

harvester. By interfacing the CropScan 3000H with a 

GPS unit, paddock maps for protein or oil can be 

plotted in real time on the Touch Screen PC located in 

the cabin. Data can be stored in the PC or uploaded to 

a web site where the data can be viewed from a 

remote PC, a smart phone or a tablet. More detailed 

paddock maps can then be developed using external 

plotting programs. 

  

How the CropScan 3000H analysers work 

 

Grain travels up the clean grain elevator and falls into 

the Remote Sampling Device. Light from the lamp, 

passes through a sample of grains or oil seeds trapped 

in the Remote Sampling Device. The light bounces off 

the surfaces of the grains or oil seeds and propagates 

through the sample until it reaches the other side. The 

emerging light is focused into a fibre optic bundle that 

transmits the light back to the NIT spectrometer.  



The CropScan range of Near Infrared Transmission Whole Grain Analysers are 
designed to provide farmers, grain traders and grain processors with cost effective 
instruments for measuring protein, moisture, oil and starch in grains and oil seeds. 

The CropScan 3000H On Combine Analyser consists of 
a Remote Sampling Device located on the clean grain 
elevator, a NIR Spectrometer and a Touch Screen PC 
that combines the protein, oil and moisture data with 
GPS signals to produce real time paddock maps. 
 

Grain travelling up the clean grain elevator falls into the 
Remote Sample Device. Flaps at the top and bottom of 
this device control the 
flow of grain in and 
out of the mechanism. 
The grain is trapped in 
the sample chamber 
where light passes 
through the grain and 
is collected in a fibre 
optic cable and 
transmitted back to 
the NIT spectrometer 
located inside the 
cabin. The bottom flap 
opens to release the 
grain and then closes, 
ready for the next 
sample. The cycle time is approximately 7-11 seconds 
depending on the grain.  
 
The CropScan 3000H is controlled and operated by a 
Touch Screen PC located in the cabin. The data is 
displayed on the screen as a moving average, a bin  
 
 
 

average and a paddock average. The moving average 
shows the operator the protein, oil and moisture at 
approximately every 10 meters as the combine moves 
through the paddock. The bin average shows the 
cumulative average for protein, oil and moisture  of the 
grain in the bin. The protein and oil data from the 
analyser can be also plotted  in real-time Paddock Maps 
on the screen.   
 
The protein, moisture and oil data can be stored in the 
CropScan 3000H Touch Screen PC , exported directly to 
a remote PC and posted to the CropNet web site where 
the data can be viewed from a smart phone or tablet   
As well a summary report can be sent by email or SMS.  

The CropScan 3000H is fully automated. A light sensor 
in the Remote Sampling Head detects if there is grain 
flowing through the system. If the header has stopped 
and there is no grain then the system sits and waits 
until it sees grain flowing again. When the out loading 
auger is extended, a sensor notifies the PC to reset the 
bin average and displays a window for the operator to 
select the location where the grain is to be stored. By 
selecting from a Pull Down Menu , the operator can 
record the tonnage, protein, oil and moisture stored in 
each silo, grain bag or bunker. A report can then be 
generated and sent to a remote PC. 
 
The Remote Sampling Head located on the clean grain 
elevator has been designed for easy access for 
cleaning. Simply unclip the top cover and the cell can 
be cleaned out with compressed air.   
 
The CropScan 3000H Touch Screen PC can be 
connected to the internet whereby a program called 
Team Viewer allows Next Instruments to perform 
remote diagnostics, upload and download software, 
calibrations and data. 



CropScan 3000H Case Studies:  
know your paddock... know your grain 

 
The CropScan 3000H On Combine Analyser offers 
farmers three means of improving profit and 
productivity. 
 
1) Blend grain in the paddock to optimise payment 

based on protein. 
2) Increase yield through variable rate fertilisation. 
3) Reduce fertilizer costs. 
 
As well, the CropScan 3000H provides farmers with an 
understanding of the variability of the soil and the crop 
production in their paddocks. 
 
The following Case Studies are based on real data 
collected from Australian farms. 
 

1) In Paddock Blending:   
In 2014, a farmer in South Australia stripped a 
wheat paddock of 185ha with an average yield of 
4.5t/ha. 
Top half had an average protein < 10.5% 
Bottom half had an average of well above 10.5% 
By segregating the top and bottom halves into field 
bins and then blending  when loading into the truck, 
17 loads out of 18 went APW at the silo. 
Profit gain =  $6900 = $37.29/ha

Specification CropScan 3000H 

Wavelength Range 720-1100nm 

Detector 38 pixel Si DA 

Lamp 12VDC, 10W 

Scan Rate 3/secs, 6 subsamples /min 

Display 10.4 inch 
Touch Screen PC 

Power 12 VDC  

Dimensions (cm)  
Weight  (Kg) 

20W x 18D x 30H  
12Kg 

2)  Fertilizer Increases Protein:  
 Another farmer in SA selectively fertilized a 

section of a paddock with extra nitrogen fertilizer. 

The figure shows a real-time paddock 
map of the protein in the wheat as it 
is stripped. The green dots represent 
the section where the additional 
fertilizer was applied. 

 
 The bulk of the paddock shown with red dots was 

tested as APW grade wheat, where as the area 
shown as green dots was tested as H2 grade. This 
example shows clearly the impact of variable rate 
fertilization and the ability of the CropScan 3000H 
to measure protein in the paddock. 
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