
P
os
te
d
on

A
u
th
or
ea

5
O
ct

20
22

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
g
h
ts

re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
66
49
71
12
.2
25
08
22
4/
v
1
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

Alex Thomasson1, Mike Kolomiets1, Dmitry Kurouski1, John Mullet1, Seth Murray1, Shay
Simpson1, and Troy Vann1

1Affiliation not available

October 5, 2022

1



Automated Precision Phenotyping (APP) Greenhouses at Texas A&M University 
J. Alex Thomasson, Mike Kolomiets, Dmitry Kurouski, John Mullet, Seth Murray, Shay Simpson, Troy Vann 

 
Texas A&M University recently completed a set of Automated Precision Phenotyping (APP) Greenhouses that 
incorporate robotic systems for automated collection of advanced sensor-based plant phenotypes. Transiting the 
length of a greenhouse is a gantry beam, on which a rolling truck provides a second axis of motion along the 
gantry.  Attached to the truck is a 3.0-m long robotic arm that is controlled to position a sensor head at virtually 
any position relative to any plant in a greenhouse.  The robotic arm can be programmed to operate quickly and 
safely in complicated scanning patterns to enable data collection on all plants in the greenhouse within a time 
window of a few hours, ensuring consistent conditions during data collection.  The sensor head includes a high-
speed multispectral camera and eventually a Raman spectrometer.  Relative to phenotyping greenhouses at other 
institutions, the APP Greenhouses have the advantage of maximum flexibility in configuration of plants in the 
greenhouses, in positioning of sensors relative to the plants, and in the types of sensors used, making research 
capabilities in the APP Greenhouses truly unique.  Preliminary data have been collected on sorghum and maize 
plants.  Four-band multispectral images have been collected daily, scanning the side of each plant from top to 
bottom.  Preliminary software development is directed at automated image stitching to create a full side-view 
image of each plant, from which consistent metrics can be automatically calculated, such as plant height, stalk 
diameter, leaf angle, etc. 


