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Take Home Messages
Background
Airborne and satellite images offer a synoptic view 
of agricultural fields and can be readily converted 
into maps depicting indices (eg NDVI or PCD/simple 
ratio) that are related to PAB. However acquisition 
of satellite and airborne imagery is limited by 
cloud cover and/or availability of platform when 
suitable operational windows occur (eg crop stage, 
availability of ground staff to coordinate calibration, 
plant cuts etc). Moreover, the data are un-calibrated, 
and application of imagery to change detection is 
limited to qualitative assessment. AOS can, by their 
definition, be operated irrespective of illumination 
conditions (including day/night). They can be used 
as hand-held optical sensors for PAB assessment or 
collection of calibration data for remotely-sensed 
imagery, or can be integrated with other on-ground 
sensors (eg EM38) configured with GPS/dataloggers 
to measure and map PAB in their own right. 

This presentation summarizes a number of 
applications of AOS, as well as other sensors 
currently being investigated by the Precision 
Agriculture Research Group at UNE.

General- AOS

and use detectors to sense the reflected radiation 
from this light

‘synchronous detection’ to allow them to select 
out the reflected light from their integrated 
source against the background light (Figure 
1a). This enables them to be used under any 
(including varying) light conditions.

will vary with distance to plant (inverse square 
law) hence the AOS rely on band ratios (eg NDVI) 
which (over a fixed range) will be invariant. 

Pasture Mapping,  
Pasture Quality and  
Animal Behaviour 
(a.k.a Some Recent Applications of Sensing  
Technologies to Agricultural Systems)

David Lamb
Associate Professor, Precision Agriculture Research Group

University of New England, Armidale, New South Wales    Phone 0428 886 088    
Email dlamb@une.edu.au   www.une.edu.au/study/physics-electronics/precagric.php



36 Precision Ag and Vit  Expo 2009

However, accessing the raw, single-band 
reflectance data provides an opportunity to 
employ AOS as a proximity, as well as PAB sensor.

mounted on ATV’s and even low-level aircraft 
(Figure 1b-d)

Application to Pastures

From Space (PFS) pasture growth rate (PGR) 
algorithms for perennial pasture systems on the 
Northern Tablelands of New South Wales as well 
as for generating high definition biomass maps in 
their own right. 

in kilograms of dry matter per hectare and 
CropCircle generated NDVI shows the NDVI 
‘saturates’ for values greater than ~0.45, 
corresponding to dry matter values in excess of 
3000 kg/ha- effectively setting an upper limit 
on biomass estimates. From 0-3000 kg/Ha, the 
measured dry matter explains in excess of 70% of 
the variance observed in the optical response.

 
data using the diurnal grazing behavior extracted 
from GPS cattle tracking collars to see if we can 
infer indicators of pasture quality. GPS tracking 
logs show a clear diurnal trend with peak 
morning and afternoon travel cycles (PMG,  
PAG- Figure 2). Other researchers have indicated 
(based on manual observational work) ‘unforced’ 
travel distances > 250 m/hour correlate with 
grazing behaviour. 

Figure 2.

traveled in each hour averaged over 6 collars and 14 

flying fixed-wing aircraft (Figure 1d) to generate 
full-paddock maps of PAB.

(b) Manual 
deployment of an 
AOS for estimating 
biomass

 

(a) Photograph 
of the CropCircle 

pulsing LED’s located 
in the top of the 

only red radiation 
emitted by the LEDs 

photodetectors 
below.

(c) ATV-mounted 

the-go surveying.

(d) AOS deployed 
on low-level aircraft 
for mapping PAB

Figure 1.
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Conclusions

of assessing pastures (and crops) for biomass and 
may be used as stand-alone sensors (manual) or 
incorporated into on-the-go configurations, on 
the ground and even in the air.

between grazing and pasture quality can be 
inferred from data recorded using low-cost GPS 
collars and other sensor data.
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NOTE: use of commercial product trade names, 
for example CropCircle as an example of an 
AOS, does constitute an endorsement of these 
particular products.
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