Collect Data, Photos, and
GPS Coordinates with a
Handheld Windows Tablet

ARM Tablet Data Collector,
Licensed as TDCx Add-In

, Avallable from
.ﬁn’ Gylling Data Management, Inc.
-~ and GDM Representatives




iARI\/I Tablet Data Collector
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iWhat is Tablet Data Collector?

1. Windows 10 Professional tablet computer

2. ARM 2016+ software

3. TDCx (Tablet Data Collector) software
license for your ARM serial number

Install on the tablet computer:

= ARM software plus your ARM license

= SD backup card
Adds unigque features available only in

Tablet Data Collector
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Unique Features in a Licensed
‘L Tablet Data Collector (TDC)

= [ablet Data Entry

= [ablet Image Capture
|[MNawvigation Bar I

s [ablet GPS

Graph | Tablet | Add-Ins  Help

X By @ Data Entry

Image Auto-Capture

@ aGps

& Treatments
EI[LI] Site Description
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Actions that will Improve
iAssessment Quality

= Enter data only once to avoid
transcription errors

= Employ appropriate range checking for
assessed values

= Perform data quality checks before
leaving trial site (analyze, graph)

= Include photographs that illustrate or
support measurements & observations
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Benefits of Using ARM
iTablet Data Collector

Use ARM software at trial site on
conveniently sized hardware that Is
readable In direct sunlight, plus:

= Optimized for collecting data
= Take photos directly into ARM trial file
= Record GPS coordinates into trial

= Perform data quality checks on-site
= Eliminates data transcription errors
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Tablet Data Entry

= Component of
Assessment
Data editor

= Optimizes editor
use on a small
touch tablet
computer
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Aszsessment Data - Line 5

Caolumn Mumber
Pest Type

Pest Code

Pest Scientific Name
Pest Mame

Crop Code

BECH Scale

Crop Scientffic Mame
Crop Mame

-
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okt R b | | B

» |Properties

Assessmernt View
= [ View Options...

OOO =

[ lgnore Match
| Refresh
Hidden: Row L]

Views

Criginal

All figlds

Hidden fields with information
™ | Hide empty fields

——— | Default - All visible

2| Default - Brief fields visible

Default - Data entry mode

Default - Ferilizer fields visible

Default - Mon-pest fields visibl
My view

Tools
Tablet T?E AD
Data
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.. é Column Nur;1ber 20 21 = Tools .
| ;;J F{atin; Type | | ?:::Ia _ [ mvmean.sﬁbl& ]
Ratin ' - . Eﬁ D EnS—
g Unit 1-6ICR E OILT)) | [ AssessmentMap |
! umber of Subsamples 1 _TI Assessmert (Plot 101, Col 20)
sm Plot 20 21 B S )
7 | 101 Gps:
7 102 [] Damaged
; \103 j Image: M |
= Optimized screen " [ =) ||« ] -
s Start Image capture P BB
// Copy
= Shortcut keys com ff 1 2 3
Enter
Miss
= Touch keypad n = B
3
= Zoom CAEHTIE S
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iTabIet Data Entry Options

= Set plot order

s Enter 1 or more
data columns

= Visible header rows
s "Blind" assessment

s Performance &
screen optimized
for tablet
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ag Tablet Data Entry Options
Sort order
() "Plot’ experimental unit (@ Assessmert (Sempentine within blocks)
() Treatment () Harvest (Sempentine within blocks)

Cursor order

() By column across Plot’ () Across columns within subsample
(®) Across columns within Plot’

View

Default - Tablet Data Entry M

Assessment data columns
) Select

(®) Cument Selection
) Cument View

14-194

[] Display treatment

[] Automatically recalculate after edits

[] Optimize screen layout

[¥] Show shortcut keys on tablet data entry keypad

[ ] Record cument GPS location when entering assessment data

Trial backup interval (Plot’ experimental units): 20 <

Help Cancel Nexd >




iTablet Data Entry Features

Assessment Data - Line 2

20

L] AUtomatlca”y reads Column Number

Rating Type  DAMINS

. N E
valid data range from (Gatngunt JECRD g

Number of Subsamples | 1

17107
1 | 102

B
= For 1 digit scales from
0-9, cursor moves automatically to next
assessment data cell (no pressing Enter)

= Trial Is quick-saved to ARMbackup after
data Is entered In each plot

assessment unit field 5, 5. L =
3
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‘L Tablet Data Entry Features

Rating Type DAMINS

= Automatic limit [feev R
dialog displays =" & s
for out-of-range
data, for
iImmediately
correcting an
entry mistake
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More Tablet Data Entry

i Features

= Trial changes are automatically saved to
a temporary backup trial copy after last
value Is entered In each plot, to preserve
data in case of hardware failure

= Backup trial copy Is in Temporary folder
within ARMbackup on SD card, named
as nnn.backup.datO (‘'nnn'= trial name)

= Temporary file can be renamed and
used to recover new tablet data entries
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‘L Tablet Data Review Tools

. Tools
ADV Means Table

Box-Whisker
Assessment Map

soladol uwnon

e |
= Column Properties tab

= Data analysis (Analysis of Variance)
= Box-Whisker Graph
s Assessment Map
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Offers data overview
Presents analysis of

current data column

Fixes violations of AQV
assumptions

Finds statistical outliers

A
Tools =
AQV Means Table 3
Box-Whisker o
Assessment Map 2
Column Number 1 [Column 1 Properties q| 7
Crop Name Spring wheat v Previous Next B
Part Rated PLANT M| P [~ Column Hags: | Original - 7
RatingDate  |06/30/2014 v "Sw’ High vag..e._ = =
i = s escriptive Statistics Refresh
e " [ (spP-05[833
Rating Unit PLANT il Standard Deviation: | 5.80
Cv: [17.03
Grand Mean: | 34.05
+ Sub  Plot 1 P(Balet’s X2): | 0.016
P(Friedman's X2): | 0.007
3 ol
! ! 101 2 Skewness: | 1.6078
By7 702 |32 Kurtosis: | 1.0506
Replicate Prob(F): | 0.0087
1 \
: - - P = Treatment Prob(F): | 0.0001
7 g 104 125
Does not meet assumptions of
7 105 18 Q AQV: data has heterogeneity of
| : G
1 g vanance/skewness
1 204 |17 B
7 1203 |14 Lo
@ > +/- 3 standard deviations from
7 _202 110 ° grand mean
7 207 27 O > +/- 2 standard deviations from
grand mean
13071 10 () Box-Whisker
7302 6 [ Skip damaged assessments
7 | 303 100 [C] Based on subsample values
1304 24 Find Next
7 305 15
7 402 90
110% [0/ ®
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Assessment Data
"Column Properties”

"_Ccu!umn D Pmpertiea 4:

= Column navigation [ peis | [ tex |

- : Column ID: |5
= Column description e oa i

= Min, Max, Range (i e oo
. Min/Max entry: 0 100
= Transformation Low/High value: [0.00 | 15.00
f I d : t Formula AL: | LOG([5]}+ 1)
ormula description

= Click "Refresh" to update after
changing current data column
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Assessment Data
"Column Properties”

= Descriptive statistics
from full AOV of data

= Displays violations of
AQV assumptions

= "FIX" prompts If can
resolve violations

LSD P=.05:
Standard Deviation:
CV:

Grand Mean:
P(Bartlett’s X2):
P({Friedman’s X2):
Skewness:
Kurtosis:

Replicate Prab(F):
Treatment Prob(F):

2598
1.686
04.387
3.1
0.004
0.078
1.8459
26407
06123
0.0004

Coes not meet assumptions of
a ADV: data has heterogeneity
of vanance/skewness/kurtosis

ARM - SPECIAL CONFIRMATION

()

l % column 5 to correct 7

Apply automatic data correction transfoermation 'Login+1)' to data

es

MNo ||

Help

January 2018
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Assessment Data
"Column Properties”

s Search for outliers in current data
column using a standard outlier test

Does not meet assumption l Assessment Map
" n E OV data has heterogeneit of
N FI nd NeXt FEDD QH ariance/s ke-.l.r Ness rﬁgrtos ! Treatment
: Display cument
10.00 Fix [l treatment

|OCateS eaCh 8.00 -EE Assessmert (Plot 205, Col 5)

B.50 ' Box-Whisker Comment:
» +/- 2 standard deviations from

statistical

8.00 @ > +/- 3 standard deviations from
= 7.00 = = grand mean
outlier '
12.00 Skip damaged assessments
15.00 ["| Based on subsample values GPS:

- "Damagedll 1.90 Find Next [”] Damaged
values drop from outlier test and AOV
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iAOV Means Table

Rating Type COUINS
RM Action Codes APC
Tl Treatment Rate
Mo. Mame Rate Uni 1
1 Untreated Check 106.3 a
(0.0%)
2 Sure Kill 250 g aitha 13.5bc
MS 0.5% viv [(B7.3%)
3 Super Stomp 250 g ailha 17.0 be
MS 05%wviv [(84.0%)
4 Sure Kill 375 q aiha 85¢c
MS 05%viv [(91.1%)

5 Super Stomp 375 g aiha 24.0b
MS 0.5%viv [(77.4%)
L3D (P=.05) 893
Standard Deviation 580
Cv 17.03
Bartlelt's X2 12244
F(Bartlett's X2) 0.016*
Skewness 1.6078"
Kurtosis 1.0506
Replicate F 6.201
Replicate Probi(F) 0.0087
Treatment F 197.210
Treatment ProbiF ) 0.0001

AOV=Analysis of Variance
Treatment means

Mean comparison test
Descriptive statistics

AQV assumption violations

Evidence of significant
treatment/rep. differences

Means followed by same letter do not significantly d@ffer (P=.05, Student-Mewman-Keuls)
Mean comparisons performed only when AQV Treatment P(F) is significant & mean comparison QSL

January 2018
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Box-Whisker Description

| Largest

= Shows treatment "spread"” 75ith
around median

s Box is from 25th to 75t
percentile, around median 25th

omallest
= Whiskers extend to largest and
smallest non-outlier values

= Outliers (X) are points outside of the
box by more than 1.5 times box height

January 2018 19
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i Box-Whisker Graph

= Box height shows treatment stability

across replicates
= Skewed walst position shows ag

replicate difference/

= Simplest method [ x

to view treatment
variance(s)

388
h'd
X 2.35
U, Ty, Ty I/ My
n!rea{ed Cho B 5 Uha B 4 Lihg LT25U 05 i Co SG,FUHQ
3 o/ @
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iAssessment Map

= Displays assessment
values on trial map

s Values are indicated
by color intensity

= Lower values display
In lighter colors

s Color description IS
key to value colors

January 2018

ol Aszessment Map - Column 3

-ID‘I 402 | 403

UTC Tub1| [Tub.3

301 ‘ 303 305
Tub1 utc M+F Tilt
201 | 202 204 | pdos
Tub.3 (Tub1 I"u"I+F Tilt | (e

101 | plezaw (103 | |104

Tubd| [Speq [Tit TuI::-_E.

Color description | Options | Treatment Description |
0.50tc 0.95 3. 2to 365
0.95t0 1.4 36510 4.1
1.40tc 1.85 410to 4.5500000
1.85t0 2.3 45510 5.00
- 230t0 2.75
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* Tablet Image Auto-Capture

= Take a picture. ARM "captures” the image
and links It to the current plot.

Assessment Data - Line 31

Column Number 2 I
Crop Mame Winter wheat | r,j-% r,f_a} = 16% -~ @ | By
Part Rated PLANT ¥[C  |v|i

B

Rating Date Jul-15-2014
Rating Type VIGOR

Rating Uit
Subsamples | 1

[<]

% hd |

\+Sub Plot 2
a7 707 |00
7 702|100
103 |56
104 (o0
105
205
204
203

7
7
7
7
7
7

D
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iTablet Image Auto-Capture

= Automatically rename Tablet Data Entry - Image Options
attached image e el
v 1 k54l [v] Plot: |4 |5

= Copy Image to folder @ 2RO 5
where trial is saved aemes LE
(] Add T, P, S (Trt, Plot, Sub) prefix to file name components

g Set number of images G-Al7_Fung_T0003_Feb-16:2016_P101

to attach per plot, fhston o wnomepe T evssadus in| || |
In each column Corcel <Back o
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‘L Tablet Image Auto-Capture

= Select "Remove" to delete from plot
= Images are backed up into ARMbackup

January 2018

Assessment (Plot 104, Cal 2)
Comment:

3t GPS (2

| ] Damaged
Image:

Attach
Remove
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Suggested Camera Position

January 2018

File Edit Format Tools

D E & M E X 44

Table

ARM 2016.1 (GDMdef) - G-All7_Fung Trial
Utilities  Window

M-&8 i@ ¥ 23

Graph

Tablet Add-Ins Help

- 8

T

'“Em@é« E

| . |[Assessment Data - Line 1 - -
Column Number 14 15 A 1 q
Ratng Type | PHYGEN v| CONTRO TB:SWM .
ieans |abie
Rating Unit % vl ‘
Sitheamnlas 1 1 v Box-Whisker
+|Sub| Plot | 14 15 ~ Assessment Map
al7 101 [ Assessment (Plot 101, Col 14) =
B 7 102 Comment
7 103
7104 Set GPS
1 105 [ ] Damaged
7 205 Image: =
Attach
7 204
7 _203
7 202
100
mE 718]9]-
- -
7 | 3071
1 302 0 4 5 6 "
7 303 S —
7 30‘ Copy
7 305 o 1 2 3
7405 ; Enter
Mssing
7 404 0
7 403
o ¥ Tab | < > |
& >
[
[ 110% @ B
u e - e 3:16 PM
8 o iaa oM
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iTablet GPS

Trial GPS Coordinates

s Reads current GPS
coordinates from ol o ) e
tablet hardware ol Gl
into Latitude and j“ﬂ

Longitude site = | AR |

description fields =4 =

s Touch Record GPS/button to read current
position for indicated corner (e.g. LL)
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i Data Transfers with Main PC

s Use USB cable for direct tablet-to-PC
connection (purchased separately)

= Simple file synchronization
= Avoids Windows network support issues
= Recommended, GDM supported method

= Use “cloud-based” file sharing
s [ransfer on USB stick/flash drive
s [ransfer on micro SD card

January 2018
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iARI\/I Tablet Data Collector

= An optional component of ARM

= Provides special tablet data collector
features not offered in standard ARM

= Licensed to one (1) Windows tablet
per TDCx license

= One (1) TDC per each ARM license

January 2018
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iPricing & Ordering Information

= Email your local GDM Representative,

m Or see http://gdmdata.com/Support/Write to
Us/#request
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