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Outline

* Zhiwu Zhang Laboratory

* UAV Image analyses

* Beyond UAV images

http://zzlab.net/share/UAV ZZlLab.pdf



http://zzlab.net/share/UAV_ZZLab.pdf
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Zhiwu Zhang Laborotary

Site Data ~

zzlab.net -

Primary Dimension: Country

Secondary dimension ~

1. [ China

2. ™ United States

Try searching for "acquisition overview”
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Sub Continent

New Users

25,855 25914

of Total: 100.00% (25,855) ¢ 100.11% (25885)
7,418 (2841 7359 (28 .

7,030 (26927 7,023 (27 10%)

% of Total: 100

47,522

12,517 (26.34%)

16,033 (33.74%)

Pages / Session

2.74

60.54%

50.54% (0.00%) Avg for View. 2 74 (0.00%)

60.93% 262

48.64% 3.51

Avg. Session Duration

00:02:12

Avg for View: 00.02:12 (0.00%)
00:02:28

00:02:32

Conversions
Goal Conversion Rate
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Research on GWAS and GS
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Three Problems in GWAS

 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




Associations on flowering time
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Biologists challenged

Programming skills )
Big data o
Formatting ES)
Modeling

o+

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



EASY WAY




Right Click to Create a New Project




Best Genomic Selection Method depends on traits
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Automatic detection of the best method
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mMap: An Online Computing Platform to Transform Genotypes to
Phenotypes by Mining the Maximum Accuracy of Prediction

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

MQ\?MMAP My project My File Manul

Welcome admin

Home / My project:Corn GS Selection -- Breeding / New Process

Create analysis process i g =’®2‘.=§‘ . L

Tinteh
- rinisn

Data Name: * Maize

Genotype files: * mdp_numeric.txt

Choice file
Phenotype file: * mdp_YRef.txt Choice file
CV files: myCV.txt Choice file

Method: ©mmap  BayesA ' 'BayesB | BayesC BayesCpi rrBLUP gBLUP  cBLUP


http://zzlab.net/MMAP

MMAP gives the highest average accuracy
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Web of Science
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Scientists solving inbreeding barrier
to more sustainable, nutritious hay

® December 21,2018

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

By Seth Truscott, College of Agricultural, Human, and Natural
Resource Sciences

Helping provide a more valuable and sustainable hay crop for
farmers and dairy producers, geneticists at Washington State
University this fall launched a high-tech search for genetic keys
unlocking improvements to alfalfa fertility.

Zhiwu Zhang, the Washington Grain Commission Distinguished
Professor for Statistical Genomics in WSU’s Department of Crop and
Soil Sciences, leads the $250,000 research project, funded by the
U.S. Department of Agriculture’s National Institute for Food and
Agriculture, aimed at solving a breeding bottleneck to better alfalfa.

o} Using powerful computers and genome sequencers in their Washington State
University lab, scientists Deven See and Zhiwu Zhang are part of a national team
solving genetic hurdles to better alfalfa (Photo by Seth Truscott, WSU)


https://news.wsu.edu/2018/12/21/scientists-solving-inbreeding-barrier-sustainable-nutritious-hay
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Yield per acre (ton)

No yield improvement over last 30 years

4

3.5 =N OOy - A~ OO Fo
3

&5
2
1.5
1
0.5

0
1990 1995 2000 2005 2010 2015

—Average =O=Yield

Year



Phenotyping yield is labor and time expensive
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Orthomosaic image using PIX4D

Original images -
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Drone images (RGB)

(May 5, 2019)
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Manual Curation of shape
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A count
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Canopy area explained 50% of biomass variation
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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://academic.oup.com/view-large/figure/118774504/btx180f1.tif
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GRID

https://doi.org/10.3390/rs12111697

Easy Way to Extract Info.
from Aerial Images

DISCOVER MORE

var
ID_01
ID_02
ID_03
ID_04
ID_05
ID_06
ID_07
ID_08
ID_09

row col ch_0

0

N = O & WN=O

0

N NN B e

25.803
25.397
22.636
26.187
24.617
23.870
27.664
21.540
24.423

ch_1 ch_2 area_veg NDVI

87.813 41.814
91.118 41.580
89.053 39.887
89.989 40.921
87.876 41.833
84.696 40.129
87.648 42.068
91.220 38.632
83.188 40.538

10144
7018
7090
6465
9786
4979
12526
14689
11962

0.551
0.569
0.598
0.555
0.567
0.568
0.525
0.625
0.552



https://doi.org/10.3390/rs12111697

Total Pixels

Canopy area explained 70% of biomass variation
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POI Cluster Raw

Extracted

Tree in rectangle

Tree in diagonal
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Weak correlation of biomass across months
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Biomass is more correlated with area than volume
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Correlations among biomass and indices
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Predicting one month using other two months
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Unpublished data

Independent validation
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Motivation from counting seeds
Electronic age




N Sample complete. Click NEXT to save data or REDO to discard.
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User interaction
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Results of user interaction
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Count Error
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GridFree * Seed Counter

Grain Scan
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Thank you for your attention!

World class scenery, Research & Education
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