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Introduction and motivation

• Invasive alien plants (IAPs) pose a serious threat to biodiversity and water 

resources and have impacts on human and animal wellbeing (Mafanya et 

al., 2017). 

• An important step in IAPs management is to map their location as there is 

a strong correlation between the spatial extent of an invaded area and the 

effort required for clearing the plant invasion (Wilson et al., 2013). 

• The aim of study was to map the pompom weed which threatens the 

survival of grasslands and wetlands throughout South Africa (Goodall et 

al., 2011; McConnachie et al., 2011).

• However, machine-learning algorithms may require many training samples 

for species specific mapping of such IAPs  as Pompom weed.

• Thus, the objective of this study was to assess utility of parametric, non-

parametric and spectral matching algorithms for the generations of 

thousands of training samples for mapping pompom weed from DESIS 

hyperspectral imagery. 



Species description

• Pompom weed (Campuloclinium macrocephalum (Less.) DC) belongs to 

the daisy family (Asteraceae) and is native to Central and South America 

(Gitonga et al., 2015).

• The plant is an erect perennial herb with bright fluffy pink pom-pom like 

flowerheads on green stems that can grow as tall as 1.3 m high 

(McConnachie et al., 2011). 

• In terms of phenology, the flowering season of the pompom weed starts in 

Spring (October) and senescence is in Autumn during April (Goodall et al., 

2011). 



Species description



Maps of study area 





GCPs collection and image classification 
• The Ground Control Points (GCPs) were collected using a Global 

Navigation Satellite System (GNSS) Receiver operated in Real Time 

Kinematic mode (RTK). 

• A total of 150 GCPs were collected using the GNSS-RTK system.

• The GCPs were used as training and validation data (withheld points) in 

the Spectral Angle Mapper (SAM), Maximum Likelihood Classification 

(MLC) and Support Vector Machine (SVM) classifications.

• The results revealed pixel-based overall mapping accuracies

• SAM 87%

• MLC 73%

• SVM 67%

Classifier Training Validation

SAM 20 130

MLC 105 45

SVM 105 45



Verification:SAM Endmember Spectra 
(verified to 92% in-situ)



Binary classification maps



Region-based accuracy assessment



SAM points
Red points- 4000 pompom training samples

Green points – 8000 non-pompom training samples



Non-pompom training pixels verification
Done using 140 Google Earth GCPs



Non-pompom training pixels verification
Done using 140 Google Earth GCPs 

89% Overall Mapping Accuracy

125 points verified 

15 points not verified but not necessarily misclassifications
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