
Phenotyping sorghum growth and drought tolerance using UAV borne image acquisition: image 
analysis, signal processing and development of novel spectral vegetation indices 

Postdoctoral position proposed at CIRAD, BIOS department, AGAP research unit (Crop genetic 
improvement and adaptation), PAM team (Plasticity and Adaptation of Monocots). 

Duration: 12 months (starting between November 2017 and January 2018), Possibility of 6-month 
extension 

AGAP research unit aims to improve tropical and Mediterranean crops, particularly with respect to 
their adaptation to current and future climatic scenario. Within AGAP, PAM is a team of crop 
physiologists and modelers focused on monocots crops (rice, sorghum and oil palm), aimed to i) 
identify phenotypic adaptive traits (particularly in response to water, thermal and radiation 
constraints), ii) develop phenotyping methods for their evaluation on large populations of genotypes 
toward their genetic study iii) use plant and crop modelling to explore plant ideotypes as the 
combination of traits of interest in given cropping situations. Since the end of 2016, PAM is involved in 
the Sorghum Genomic Toolbox project (SGT), a 3-year project funded by the Bill & Melinda Gates 
Foundation and coordinated by the Danforth Institute (USA). It aims to support the sequencing and 
the phenotyping of African sorghum genetic diversity to accelerate the identification of molecular 
markers and genes of interest for improving sorghum for Sudano-Sahelian cropping environments. In 
this project, phenotyping methodologies relying on the use of UAV borne camera for (visible, high 
resolution, multispectral and thermal infrared) image acquisition are to be improved (adapted to the 
sorghum crop if already calibrated for other crops), developed (set-up of novel vegetation indices 
relating spectral information to biophysical measurements), validated and applied. 

In the context, in close collaboration between the PAM team, the partners of the SGT project and the 
French start-up hi-phen, this postdoctoral position will aim to: 

- Collaborate with hi-phen to understand and acquire their technology for remote sensing, 
image analysis and trait extraction; 

- Adapt the existing methodologies to the sorghum crop and carry out the analysis of data 
acquired from UAV in Senegal;  

- Research and develop computer vision and machine learning algorithms to produce new 
vegetation indices; 

- Write and maintain relevant documentation.  

 Required skills: 

- Key programming languages : Python, C++ 
- Desirable programming languages and tools : Matlab, R, TensorFlow and/or SciKit, Agisoft, 

Git, Qt 
- Strong skills in image processing: texture analysis, segmentation, characterization, etc. 
- Knowledge and experience in modern machine learning techniques such as Deep Learning, 

Transfer Learning,  Reinforcement Learning, or similar 
- An understanding of imaging sensors in relevant domains preferred 
- Experience with GIS technologies and data preferred 
- Basic knowledge in plant physiology and agronomy preferred 

Contact:  

Grégory Beurier, computer scientist, PAM team gregory.beurier@cirad.fr 0033467616522 

Delphine Luquet, head of PAM team delphine.luquet@cirad.fr 0033467615571 


