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http://zzlab.net/share/UAV_ZZLab.pdf

http://zzlab.net/share/UAV_ZZLab.pdf
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Research on GWAS and GS

By May 31, 2013



• Computing difficulties: millions of markers, individuals, and traits
• False positives, ex: “Amgen scientists tried to replicate 53 high-

profile cancer research findings, but could only replicate 6”, Nature, 
2012, 483: 531
• False negatives

Three Problems in GWAS
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Liu et al, 2016, PloS Genetics
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Biologists challenged

iPat

iPat makes it easier for biologists to analyze data and stay focused on biology

Programming skills
Big data
Formatting
Modeling
…







Best Genomic Selection Method depends on traits

Wang et al, 2019, Heredity



Automatic detection of the best method

DataKnowledge Prediction



mMap: An Online Computing Platform to Transform Genotypes to 
Phenotypes by Mining the Maximum Accuracy of Prediction

You Tang

mMAP website: http://zzlab.net/MMAP

http://zzlab.net/MMAP


MMAP gives the highest average accuracy

Unpublished data
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Big Picture

GWAS

GS

Phenomics



https://news.wsu.edu/2018/12/21/scientists-solving-inbreeding-barrier-sustainable-nutritious-hay

https://news.wsu.edu/2018/12/21/scientists-solving-inbreeding-barrier-sustainable-nutritious-hay


üThe most widely cultivated forage legume (30M 
hectares)
üUS is the largest producer (1/3)
üThe most healthy feed for ruminant (cow and 

sheep)
üAtmospheric nitrogen fixation
üDeep root (up to 50 feet)
üHabitat to many birds



No yield improvement over last 30 years



Phenotyping yield is labor and time expensive





Orthomosaic image using PIX4D

Original images MatchingLayout Orthomosaic



Height



Replicate 1Replicate 2Replicate 3

(May 5, 2019)

Drone images (RGB)

100 feet, ten minutes, ~400 images, joined by PIX4D



Manual Curation of shape file (QGIS)
Samuel 

Revolinski



Canopy area explained 50% of biomass variation

Unpublished data



Four Roadblocks for Using UAV Images
•Depend on ground devices for geographical information
•Manually draw polygons  
•Manually draw lines
• Intensive training to extract pixels of interest

https://www.pix4d.com/blog/large-drone-map-yangtze https://spj.sciencemag.org/plantphenomics/2019/2591849/ https://academic.oup.com/view-large/figure/118774504/btx180f1.tif

https://academic.oup.com/view-large/figure/118774504/btx180f1.tif
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James Chen 

https://doi.org/10.3390/rs12111697

https://doi.org/10.3390/rs12111697


Manual Automatic

Canopy area explained 70% of biomass variation

Unpublished data
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Replicate 1Replicate 2Replicate 3

Zhou Tang

Unpublished data



Weak correlation of biomass across months

Unpublished data



Biomass is more correlated with area than volume 

Unpublished data



Correlations among biomass and indices

Unpublished data



Predicting one month using other two months

Unpublished data



Prediction accuracy

2M>1M 2Rep>1Rep

2Folds>1Fold

Unpublished data



Independent validation Unpublished data
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II:Mechanic ageI: Dark age III: Electronic age

Motivation from counting seeds

IV: Computer age



Challenge: adjacent seeds



User interaction 

User resets thresholds

Yang Hu



Results of user interaction



GridFree

Grain Scan

ImageJ

Seed Counter

Unpublished data











Collaborators and funding

Arron Carter Mike  Pumphrey Karen  Sanguinet Kawamu Tanaka Sindhuja Sankaran Longxi Yu

Mike PeelCamille SteberDeven SeeKim CampbellAnanth KalyanaramanJack Brown





World class scenery, Research & Education

Thank you for your attention!




