So, what have we achieved
with UGMA?



Improved Accuracy of UGMA

Variability (SDD %Moisture)
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Improved Accuracy of UGMA

Variability (SDD %Moisture)
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Reduced Differences Among
Grain Types

e Many similar grain types use exactly the same
calibrations (grain groups).

e Reduce time and cost of calibration
development.

e Varietal differences within grain types are
appear negligible.



Improved Year-to-Year
Calibration Stability
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Sunflower
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Soft Red Winter Wheat
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Drastically Improved Accuracy on
High and Low Test Weight Corn



GAC 2100 Corn Results—Density Issue
Accuracy for 2007-2009 Crops
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TEST WEIGHT
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Corn: Official Test Weight vs.
Air Oven Moisture

The drastic change in test weight with moisture
for normal corn presents special challenges for
density correction of corn moisture measurements.

AIR OVEN % MOISTURE



Moisture Prediction Error, %M

Secondary Density Correction
Corn Results for UGMA
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Wider Sample Temperature Ranges
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Reasons for Temperature Range
Expansion for UGMA Meters

UGMA criteria demand excellent temperature

measurement accuracy.

— As well as specifying a maximum average moisture error at
temperature extremes.

High measurement frequency reduces temperature effects

and differences between temperature effects for different

samples.

UGMA research showed that grain moisture could be

measured accurately below water’s freezing point—with

some limitations.

— Wet grain is limited to measurement above 32 F.

UGMA uses more complex and precise temperature
correction functions.



Sample Temperature Effects Require
Precise Compensation

Uncorrected, temperature affects moisture
measurements by about -0.1 % moisture per degree C.

For measurements at O F (-18 C), the magnitude of the
correction is very large.
— Roughly +5 % moisture!

The temperature measurement must be very accurate.

The amount of correction per degree Celsius must be
chosen very carefully for each grain type and moisture
level.

FGIS has performed extensive temperature studies for
each official grain type to optimize the temperature
corrections.




Predicted Moisture Content (%oM)
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Predicted Moisture Content (%M)
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With Moisture-Dependent Temperature-Quadratic Correction
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UGMA Technology
Meets NTEP Tolerances
Over a Wider Temperature Range

— @

Tighter control over temperature measurements.
Less influenced by differences in grain characteristics.




Knowing the distance to the target is
critical for accuracy

“Temperature Measurement Error

— @'\s

— 0

<

10443 1U3lL|8J NSes|A 2JN1SION



Moisture Rebound and
“Green Grain” Effects

 Moisture rebound occurs when grain moisture is tested
just after grain has been dried.

— Moisture is not distributed uniformly within grain kernels.

> Wetter material
f % Drier matenal




Moisture Rebound and
“Green Grain” Effects

 Moisture rebound occurs when grain moisture is tested
just after grain has been dried.

— Moisture is not distributed uniformly within grain kernels.

e “Green Grain” effects occur when a sample of grain is a
mixture of kernels with very different moisture
contents.

— Moisture is not distributed uniformly among grain kernels.




Moisture Rebound and
“Green Grain” Effects

Moisture rebound occurs when grain moisture is tested
just after grain has been dried.

— Moisture is not distributed uniformly within grain kernels.

“Green Grain” effects occur when a sample of grain is a
mixture of kernels with very different moisture
contents.

— Moisture is not distributed uniformly among grain kernels.

Grain tested under such conditions may yield different
results than if it is tested a day later (equilibrated).

These effects involve several factors that may make
moisture error either positive or negative.



UGMA Reduces “Green Grain” Effects

Effects of Mixtures of Wet and Dry Soybeans

|

o

I
[N
_I_

+++ GAC 2100
OO0 UGMA

Moisture Error due to Mixture (%)
S
_I.O
(%
+

10

15

Moisture of Wet Component of Mixture (%)

20

25

30



Excellent Agreement Between
UGMA Models (Master Units)
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Excellent Agreement Between
UGMA Models (Master Units)

©c o oo oo
d= LAOh =] 0 D

el

Variability (SDD %Moisture)
& 5

/ Check Testing Tolerance for Official Moisture Meters

= » = = = b B

Wheat, Wheat, Wheat, Wheat, Wheat, Durum Barley
Hard Hard Hard Soft Red Soft

Red Red White Winter White

Winter Spring

M GAC2500vs AMS5200 M UGMA Unit to Unit

Oats




Far Better Agreement Than
Between Different Technologies

Variability (SDD %Moisture)
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Far Better Agreement Than
Between Different Technologies

Variability (SDD %Moisture)
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