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Visualizes and Measures Turf
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Camera Set
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The Turf Imaging Spectrum

Visual — reflected light \4 'I Thermal — emitted heat

450 - 950 nanometers 8 - 13.5 microns
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The Future L of Crop 'vlanagement today
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Hue/Color Measurement




W Turf -V
A Division lJHt'riCOrp - No Boundaries V|su a I l mage D a ta
Color & Uniformity (std-pev of color) = QUALITY

Calculated every time step of image data ,

s

Cnne| (511 | DGCT: 4 9068 How 12497

green, 40° - 160°

e Mean £57053 5D 11 1421

o 'Green' Area: Hue between 40 & 160
« Area Colorization:

Uniformity of 'Green' Are
o Blue: Non-Green

Hue: o Red: Hue Outlier +/-2 SD

SD: 6.6024 o Yellow: DGCI Outlier +/-2 5D

Mean: 68.6689 o Aqua: Hue & DGCI Outlier

Skewness: 0.3086 e Skewness:

Reripss 1204 - For a normal distribution = zero, Symmetric data close to 0
DGCT- - Negative values skewed laft (lower data values)

D 0.0247 - Posifive values skewed right (higher data values)

Mean: 0.0774 - Skewed right/left the tail is long relative to the other

Skewness: (.4957 s Kurtosis:

Kurtosis:  3.0626 - Normal distribution has a kurtosis of zero. (Excess Kurtosis +/-3)

- Positive kurtosis indicates a ‘heavy-tailed' distribution
- Negative kurtosis indicates a 'light tailed' distribution
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Beautifully Healthy Turf'

Measuring Temperature Infers
Photosynthesis & Respiration & Evaporation

Day and Night
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The measure of STRESS

Calculated every time step of image data &riCoy,
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Temperature of the Canopy is a Function of:

@ Day
97 Air Temperature The rmal
Sunlight
Absorbed, Reflected, Scattered, Shaded
% Latent Heat of Vaporization Weather
Cooling effect during Transpiration Wind
93 ’ e Temperature

Humidity
Precipitation

Energy Into System
91 Sunlight Is used in Photosynth
. Ambient Air Temperature
Heat from Respiration

89
%

87 Energy out of System \\

Green Reflected \

Near-IR Scattered by Chlorophyll \
85 Far-IR (Heat ) Emitted from Plant \

\
Photosynthesis E

83 Carbon dioxide + water ={ sugar + oxygen (+ water) \\

Rooet Respiration
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Temperature of the Canopy is a Function of:

" Air & Soil Temperature T h e r m a

Heat Released during Respiration
Latent Heat of Vaporization Weather

Cooling effect during Respiration and Evaporation Wind
\ . Temperature

L e N"tﬂ Humidity
S €2 b Precipitation
70 V08 \Clouds i

I@ Night

Energy Into System
Ambient Air Temperature
Radiated Heat
Heat from Respiration

Energy out of System \
69 Far-IR (Heat ) Emitted from Plant \

Root Respiration
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« Area Colorization:
o Red: Temp High Outlier +1 SD
o Blue: Temp Low Outlier -1 SD

» Skewness:
Uniformity of Area Temperature: - For a normal distribution = zero, Symmetric data close to 0
- Negative values skewed left (lower data values)
. _ i - Positive values skewed right (higher data values)
Mean: 5764 - Skewed right/left the tail is long relative to the other
Skewness:  0.184 .
« Kurtosis:

Kurtosis:  1.6343 oo : .
o - Normal distribution has a kurtosis of zero. (Excess Kurtosis +/-3)

- Positive kurtosis indicates a "heavy-tailed' distribution
- Negative kurtosis indicates a 'light tailed" distribution
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" Temperature and Stress

Stress is function of I(AT [canopy - air] T Canopy,ouerpimer & T Canopyypperim)

Image Stress between sunrise ==>thru ==> sunset

Daily Stress Average of daytime image stresses calculated every day at sunset

Daily Stress is used for irrigation guidance

1. Jackson RD, Idso SB, Reginato RJ, Pinter PJJ. 1981. Canopy temperature as a crop water stress indicator. Water Resources Research 17, 1133-1138
2. ). Miguel Costa, Olga M. Grant, M. Manuela Chaves, 2013. Thermography to explore plant—environment interactions. Journal of Experimental Botany doi:10.1093/jxb/ert029

https://vimeo.com/177699460
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Mon, 28-Sep-2015 1:03 PAMl

$2°F . moatly clondy - RE: 5404 . DP: &4 - Vartadle @ § AMFH

GEEAIEESS
SEEaamExS

g o g & g of
ffffffﬁffffﬁfﬁ@v&e&&&a&ge&&&e&&&eg
S EETETEFEEFEFEEFETETTTFISTTETEFFTESFESSSSEEEN
Watch Stress Change all Day: https://vimeo.com/177699460 iCoy,,
S


https://vimeo.com/177699460

itutve  Persistence is Important

A Division of ItriCorp - No Boundaries

The thermal character (stress) of the turf changes minute-to-minute.
Daily, weekly, monthly snapshots are not representative of the character of the turf.

Persistence IDs Winterkill before green-up

jght time thermals during
Feb-Mar.

Mapped the green-up of warm

Thermal, 06 February at Night season turf in May.

https://vimeo.com/269639967

Persistence IDs points to where Drainage is Needed

TNon, 2 29-Apr-20 ooc 10AM Thion, ,20-Apr-20190232AM —Mon, 29-Apr-2019 02:43 SAM
77 - SKad 000~ KM: 744 DP. 401 - 352 § 9 MGPH DI 9000100 u"rm LU DR &1 L‘tl)lﬂl!m 600100 QP T SRak 000 RH: 8% DP: 355 - 35T § 0 MPH DI 0000010 Q- SKad 000 - RM: S% - DP. 355 - mnmm 000010 -SEGONFNDIL &

https://vimeo.com/34042902
Snapshots are misleading *ﬂg."'
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https://vimeo.com/34042902

Hawk-Eye™ Systems

Set it up. Pattern Recognition for:
Tell it what you want to know. Evaluating drainage
It is autonomously measuring the turf and Early ID of disease, pest, and

the local weather.

Hawk-Eye™ 3 water pressures
Camera Set "*jy’ It alerts you when the conditions you
EYAS wanted to know about occurs.
Camera Set Alerts to:
Changes in color
Persistently, Autonomously Changes in uniformity
'?%, 2 High canopy temperatures
% % Hi
o igh Stress events
1 q,(//
= Therﬂi‘al o N
Indices and Alerts to Guide:
Visual Irrigation
Enhanced Hydronics
Visual Fans
Listen to the turf.

Target labor and actuate irrigation and

other precision equipment. iC
P quip ¢§:.’f"$o

No Boundanes



Itri Corp Szarch Imaee Data Archive Fosote

& Hawk-Eye™ e
.P . ot Alerts
Beaurifu”)- llealth)- Turf : a7 Latest Site Images
A Division of ItriCorp - No Boundarics 26 Denndarton Weather Sites
All Images Sized to [40% + |- | Refresh Latest Images | - Layout: ® Sitz Down/Time Across - © Site Across Time Down

Sun, 24-Jan-2
BE4T- Bt 400 -

Hawk-Eye™ Lab

Torecast & Nenficaticas ARETE e RATAR a0 o Foecas Dace
Toe 26-J29-2021 0900 AM
Temp: 33°F | RE 100% | Dnfr 13°F
Frop-Frob: 330 | WodSpd: 3 OOFH) - Waebir: 110* O

e Image Data and Site Weather

Notices
ed, 21-Jar-3031 - Frest

=] Charts

https://hawkeye.itricorp.com/hawkeye/HawkEye.html?=connect

Account: demo
Password: demo

Q]"lC()':o
A

No Boundanes



https://hawkeye.itricorp.com/hawkeye/HawkEye.html?=connect

Beautifully Healthy Turf'

Getting to
Hawk-Eye™ & EYAS

Data
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Hawk_Ever™ Search Image Data Archive
awk-EyeT

Latest Site Images

Set Alerts

Weather Sites

Opening Page - one Site

Logoff

Real-Time
Image Data
&
Weather

T, T AEST00 TS AW
£1.3° F - SRa¢: 23650 - RH: 57% - DF: €43 - NartWer 2 0 3%
[

T, T 0G0 T53E AW
20.3° F - SRa¢: 53370 - RH: 25% - DF: 63.3 - Nartk Z 0 MPH]
"

Tk, TEREoon 95T AN Tiae, 15073700 5518 AW
20.3° F - SRag- 236.40 - RH: 2% - DF: 3.3 - Wes¥ardimwnr T 0 MPH|75.3° F - SRad: 475.60 - RH: 2% - TF
[ [

16-34-2100 5919 AM
- 47540 - RH: 23% - T8

7 Day Weather & Disease Pressure Forecast,

Real-Time Radar

+ Charts

[T ——

: AN B
Color and Unlformlty Chart

&
S

e
T

5:;5.:'. i

Canopy and Air Temp Chart

j: D e e S ,s—f—s——“"’:":

I3

Ve e,

Stress Chart
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Opening Page — Multiple Locations

ItrlCorp

Hawk-Eye™

Search Image Data Archive

; Latest Site Images
No Ik»um]uru )
Ag - Nickels Soil L¥p8014 MCMD-Parks - ef* S8 0012 MCMD-Parks - Laytonia RnD- Cntr Lepton-/ur2n0ioarad
i o vo Images for Site!
58.1°F - SRad: 7545 - R §3% - DP. 53,1 - Fass @4 MPH 81.0° F - SRad: 545,30 - RS 61%- DP: 66.0-) mmzm

Turf - plotO 1 22-Jul-2020 03:54 P,

Turf - plot02 L Tup 02090606

J2.0°F - SRad: 0.00 - RH: 059 - D] SouthEast @ 0 MPH Precip: 0.14 || 72.0° F - SRad: 0.00 - RH: 0636 - DP: 7

TEL 171 DI- 10010000000

Turf - BWRC 13-31._\--2013 06:46 AN

-RH: 96%-bp. 62.4 - SE @ 0 MPH THI: 160

Turf - CCC-01 28-May-2019 06:09 A\

Turf - FEDEX 17-Apr-2010 1120 A\

Turf-r 27-Aug-2018 10:27 AN

--RH: 61%-DP: 70.0 - NW

lCOr
Sem

No Boundaries
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Itri Corp Search Image Data Archive

_ Hawk-Eye™
Measurements <= JINOL s

No Houndanios

Weather Sites

1. Decide what area(s) you want to measure.

2. Select (click on) an image to put polygons in.
Use thermal and visual to describe area(s).

-DP: 72.0 - South
71 DI: 10010000

3. Open the Area Selection Tool [...]

Area Selection: ® Huescale O Gravscale
@ Dizplay Huescale

4. Select Draw by C|ICkS\ iy o g

Display Huescale Contour
@B itz O Red O Green O Blue
Area Selection Path: gegave Me Alerts
P8 Fresstvie O By Clicks

etection (Sobel) Histopram Equalizatios

Clear | (47.335) | DGCI: 0.1636 Hue: 91.764 Area: DGCI: 0.140¢ Hue: 117.682 SD: 4.0873 [X]

5. Draw your polygon

6. Save it with a short name ~
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Itrl CO]"p Search Image Data Archive Logoff
Hawk-Eye™
, ¥ : Cetilers D
T lecining Latest Site Images
e 5
|
T p—— Weather Sites
Opens Measurement i
RaD-Catr:plotd] 0 - (Area Analysis 1nd, Switched OF)
f . [ Teasperature - RaD-Cacr:plot] aa0 - (Area Anaiysi fnd
Areas for Selection e et i
: Temperatare - RaD.Cutr-Synthelic - (Area Azalysis Ind. Sw
[~ Temperatare - RaD-Catr-Syatheric Leptonl |11
!
r “RaD-C Tepton? (7]
[~ Trmsperatary - RaD Cotrtest col - CArea Analysh 1
| Turf.plot0! - Temperature Area: RnD.Catr-Piot0] a is Ind. Switched Turf:plot01 - Visual Area: RaD-Cutr Plot0! aa
i . Ares Notification (EditRemovs) 53 O Area Notification (Eai
| Toremovs crisseia clear Trigger Ou' sagv caly . Tosemove criterss clex Trigger O snarv only.
—Critenia (%] (1) e —Criteria (A5 2
| VA v i 1 S r
-+ Drop Down M 1E=n,q or Alert Criteria = ==+ ___
| Value: | — Vale: |
Average value is maintained for 1 10 [Winutes v | (Value Periad) * Average value is maintained for: | [Winiies v ] (Value Period) °
| Trigger On: [Fus-Ang ¥
| When: [Greater Than or Eaual To ¥ -
1 —Schedule — Schedul
) Always O Between (Time) ® Between (Solar) Always O Between (Time) @ Between (Solar)
| (O Not) Active between: [Sunzet V| .1 |Hrand[Sunset  v] ¢ |Er (C) Not) Active between: [Soiar ticon ¥ | 0 | Hr and [Seiar ticon ¥ | 2 |Hr
| e st e e Gy e Y re e e S
I —Notify: ~Notify"
| etroGturt-vu com. 7034308507 @viext com | atro@turt-vu com |
Don't re-notify for at least[800.0C | Don't re-notify for at least |80
3 3dc .25 ] [Enter 2 COMMENT replacing the default |Pice01 aa Uniformity and Color [Ents = ® de!
[ 1 Cose oK Ciose
r— Visual - RnD-Cntr:1-aa
Trigger On When Value |Value Period Schedule Notify Re-Notify Threshold Notify Subject Notify Comment Last Notificat
Hue - 5D |Greater Than 1 T 1] 120 mi
Edit H:::_ e Gﬁ:ﬁ: 2; gil TZ % Ei Between Solar Noon and Solar Noon <2 hr. |j.etro@turfvu.com | 600.00 Min. | Plot 1-aa Lepton Uniformity and Color Mon, 29-Tun-2020 ¢
Alartc are Seot
r— Visual - EnD-Cntr:1-bh | Add MICI LD Al G JC U
Trigger On When Value |Value Period Schedule Notify Re-Notify Threshold Notify Subject Notify Comment Last Notificar
Hue - 5D |Greater Than 1 T 1] 120 mi
Edit Hr:_ e Gre:m: Z; gil TZ % Ei Between Solar Noon and Solar Noon <2 b, |j.etro@turfvucom | 600.00 Min. | Plot 1-bb Lepton Uniformity and Color Mon, 29-Tun-2020 {
r— Visual - RnD-Cntr:Plotd1 | Add
Trigger On When Value |Value Period Schedule Notify Re-Notify Threshold Notify Subject Notify Comment Last Notificatic
Hue - 5D |Greater Than 1T 4] 120 mi
Edit Hr:_ pas Gre:m: Zi gil TZ % 22 Between Solar Noon and Solar Noon <2 . |j.etro@turfvucom | 600.00 Min. | Plot 01 Lepton Uniformity and Color Mon, 29-Tun-2020 01

DTV Mmbmrimone bods fAmnn Amoleeic Tod Cacienlad W0

T —

Alerts go to phone(s) and/or e-mail(s)

iC
siCor,

No Boundancs
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Itrl Corp Ha“.k E‘veT‘ == age Data. = L_Ogo_ﬁ‘
= R 2
B 4” L ot Set Alerts
'y )
No Boundanos Ueather Sites

You can go to the archive. |
* |f areas were set, all the ‘
measurements in the
designated areas will be

there.

* If no areas were set the
image data and
corresponding weathe
data will be there.

ol Y el Y
8| >

(~Temperatare - RaD-Cutr:Synthetic Lepton] |

- RaD-Cutr:Sy Lepton2 | #a |

tcoM - (Area Analyshs

mimln
|
|
|
|

I

You can set up alerts for your designated measurement areas.

wiCO,A
A

No Boundancs
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Using Archive

—[-] Search Criteri

I[triCorp
v o Latest Site Images

No Boundanos

L]
—3ite Selection 5“te
Site E § Es Max Date-Time — Timezone
O Ag - Nickels Seil Lab 05:01 PM | Wed, 04-Tul-2018 07:11 AM ||US Pacific
O MCMD Parks - ol 5-2018 07:34 AN | Wed, 19-5ep-2015 0031 PM |[US Eastern
O RaD-Car - Lepton ‘.\'ed: 05-Feb-20"0 T1I.00 AM | Tue, 147012020 1051 AM |[US Easters
|_|_®) Tuef - nintl Il Tue, 19-Sen-2017 11:59 AM || __Wed, 22-Tul-2020 03:54 PM [[US Eastern ||
O Turf - plot02 Tue, 19-Sep-2017 1139 AM | Wed, 22-Tul-2020 0354 PM || US Eastern
O Turf. UNL Torf Mon, 04-Jon-2018 1120 AN || Eri, 04-Oce-2010 04:06 AM | US Cemtral
O Terf BWRC Thu, 117202018 06:10 AM | Sus, 13-May-2018 06:46 AM |US Eastern
O Tuf . CCC01 Tue, 12-Mar-2019 06:25 AM | Tue, 25-May-2015 06:09 AM || US Eastern
O Turf - FEDEX Sat, 06-Apr-2010 06:32 AN | Wed, 17-Apr-2018 11:20 AM || US Eastern
O Tuf-1 Fri, 24-Aug 2018 03:36 PM | Mon, 27-Ang 2018 10:27 AM || US Cenar
O Tt Fri, 24-Ang-2018 03:36 PM | Mox, 27-Acg 2018 1027 A08

r—Image Selection (DateTime is relative the Site ti
Image Type: B Temperature - EVisual
Date Range; Min. Tue, 19-Sep-2017

®0n OBetw een O Through ? “
and |

\»ﬁ_ﬁ\ﬁ

[ e

L ther Selection.

eal

2020 —

Time Range:

® Clozest (after) or Between:
[ ] OaMOPMand [ | Oan

——f -

O -+ Hrs from
His. (-) < Solar Noon > (+) H.ts.

Om\,\s‘\i

Temperature (F) at or betweet)
Sky: Delear

% \ clear |§
(%) ator b’

TH Index at or between |:

Wind Speed (MPH) at or betiw:

Wind Direction: [INorth T

O Return Analysis Datafile Only (no images)
- Result Layout: ® Time Across - O Time Down

Visual Enhancer:

T 0 W v

Color and Unlformlty Chart

Send results as an e-mail link to Colleagues

Search Image Data Archive
Hawk-Eye™ C

Set Alerts

aLg

Weather Sites

Get Results
Image Data, Charts, and/or Download CSV Data Files

asit 8 SO 050 F - SRak: P340 RAK S0 - DF @06 Seribam § § MPK [ F - SMae 28720 R S0 - BF 18- Sermban 2 80N

=]

3 6 LY
n—-m-—-—::a-..—:u

Canopy and Air Temp Chart

vesare Ve

P F - SEAE 450 80 KA S0 - 3 V56 Kaearitane § § MR (1050 F - SRak k-

T E EBae 4000 M. 6% 39 50 Euetvuteann £ 1 4FE (4997 SRen 01 B

Stress Chart

s

No Boundancs
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Al Imazes Szsd 10|

20210321 PM
£5% - DF: 29.0 - SoutWom Z 3 MPH - € - FH: 4% - DF- 190 - S T 3 MFH

s s

Apply Analysis To: ® Current Imags

XJ

) Ciear (1569) | S5.4F Arca Avg'SD 55.1°F/0. *9k[

Arca Sclection: @ Hucscale  Grayfale  Temp®
Sem. $TIre221 3131 PN —— i ——e g
ACOTF - SRad: 15870 - RH: S0 - DF- 330 - SeaniSontian ® Display Huescale

I <cl<lPsy)=lee] ] Display Huescale Sigma Imagd]
Display Oniginal Image

¥ Display Huescale Contour S[§ v

® Black * White * Red ' (Jreen - Blue

v 18° 60°
J ArcaSclection Path:  Save Retrieve Alerts , X |‘|8: = ?19-8: - Y I .
] Draw: ® Freestyle - By Clicks Reset Cicks
Filters mmmxm Histogram Equalization
aiformity Al lmages: Area =
. K& Hue Mean: 6.1991 SD: 36.4555

Dive Deeper by Selecting “Area’Uniformity” Or “All Image: Aré -Unlformlty

’0

No Boundaries
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Dive Deeper by Selecting
“Area-Uniformity” Or “All Image: Area-Uniformity”

Makes a single efhancement of image data

All Images Sizedto:  40% v a B
Temperature Uniformity Time Series

o0
40
430 Temperature Legend
420 » Area Colorization:
o Red: Temp High Outlier +1 SD
00 o Blue: Temp Low Outlier -1 SD
Uniformity of 'Green' Area: %0 » Skewness:
COlor Legend - For a normal distribution = zero, Symmetric data close to 0
Hue: ‘ - Negative values skewed left (lower data values)
e . N 240 - Posifive values skewed right (higher data values)
SD: §.0023 » 'Green' Area: Hue between 40 & 160 - Skewed right/left the tail is long relative to the other
Mean: 64.1699 + Area Colorization 18 + Kurtosis
Skewness: -0.6063 o Blue: Non-Green Sun, 17-Jan-2021 01:01 P\ - Normal distribution has a kurtosis of zero. (Excess Kurtosis +/-3)
Kurtosis: 3.0608 o Red: Hue Outlier /-2 SD Area Temperature  Site Weather - Positive kurtosis indicates 2 'heavy-tailed' distribution
— o Yellow: DGCI Qutlier =/-2 SD . :;: aﬂl:s m::: :-0 - Negatrve kurfosts indicates a light taled' distribution
DGCT: . o Aqua Hue & DGCI Outlier T, P T R
SD: 0.0265 » Skewness Kurtosis:  2.8952 SolarRad 158.70
Mean: 0.087 - For a normal distnibution = zero, Symmetric data close to 0 Precip,  0.00 H H
Skewness: 0.3281 - Negative values skewed left (lower data values) <] <|Pay]>]>] Overn |ght 16'17]3 n2021
Kurtosiss 24781 - Positive values skewed nght (higher data values) e TR . o
- Skewed right/left the tail is long relative to the other Speed: 1 See https'//‘”meo'com/501399421
» » Kurtosis —
- Normal distribution has a kurtosis of zero. (Excess Kurtosis +/-3)
- Positive kurtosis mdicates a 'heavy-tailed' distribution — - -
- Negative kurtosis indicates a 'light tailed' distribution | Sun, 17-Jan-2021 01:01 PM Sun, 17-Jan-2021 01:11 PM ] Sun, 17-Jan-2021 01:21
Avg 55.0883 55.2627 53.6596

StDev 0.2912 0.3417 0.2951

1pm-2pm 13-24]3“21 Skewness -0.3919 -0.538 -0.4752
https://\Iimeo,com/5044088L2 Kurtosis | 2.8952 \ 2.726 2.4965

WX Site |[KMIDPOTOM38: Potomac MD}[K.\IDPOTOMSS: Potomac .\lD: KMDPOTOM38: Potoma

Temperature 440 ” 440 | 44.0
Rel-Hum 57 I 55 54
Dew Pt. 30.0 I 29.0 29.0
Solar Rad. 158.70 135.30 133.60 g
Precip. 0.00 0.00 0.00 A5x ‘Col;o

S

No Boundancs


https://vimeo.com/504408872
https://vimeo.com/501399421
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Evolution of the Hawk-Eye™/EYAS System
[— > Observe - Build - Test - Observe - Build - Test - Observe - Build - ............

Lorv

$9555S 2 $5/10
9 = 20205
o ~ EYAS
C S Ve ) Version 6 Version 6.1 Thermal 160 X 120
hermal 320 X 240 Thermal320 X240 ~ Thermal640X 510 ypearmg 336256  Visual 1280 X 1024

Visual 1280 X 1024 Visual 1280 X 1024 Visual 1280 X 1024 Visual 3840 X 2160 Visual 3840 X 2160

Autonomously 24/7/365
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_ EYAS
» Camera

!l

Hawk-Eye™
amera Set
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Beautifully Healthy Turf'
A Division ol ltriCorp - No Bound

Hawk-Eye™ & EYAS Systems

Complement/Augment the Use of Measurement & Testing Tools

* Check Drainage and Irrigation Patterns
* Guiding Irrigation with Prescriptions, zone-by-zone

* Precision Scouting for
* Stress
* Pest
* Disease
* Shade
* Traffic/Compaction

* Early ID of Winterkill

e Set-Up Fan Placement & Aim, Manage Fan Use

* Assess Use & Timing of Grow Lighting

*  Precision Application of Treatments (only treat where needed)

* Preparation of Cultivation Practices
— Application of Beneficial Stress (deficit irrigation)
—  Guide Syringing
— Assess Organic Matter in Sand Bases
—  Aeration Decision Aid

e  Synthetic Turf

— Heat Exhaustion
— Maintenance \\S(o%

™



Wi Turf-Vy'

=i Semi Permanent or Mobile Set-Ups

Permanent Set-Up for

]
/
/

/

Hawk-Eye"‘\‘
atthelab /

Mobile Set-Up for
Hawk-Eye™.
on the road




\% Turf Vu

e Hawk-Eye™ & EYAS Systems

www.turf-vu.com

Autonomously, 24/7

Measures Computes Visualizes

3 =
'.c
Hawk-Eye™ 3"§
Camera Set "

EYAS
Camera Set

It’s a lot of
But - The autal
to what

'l formatlom
: callattention



http://www.turf-vu.com/
http://www.turf-vu.com/
http://www.turf-vu.com/

UL Turf Vu Persistence & Patience = Finding Patterns that Leads to Corrective Action and Saves .

Establishing & Checking
Irrigation Zones

1. Set-Up System to measure area.
2. Collect autonomously for more than a week.
3. Review data for pattern by watching snippets of more than a week around solar noon.

Image Data for 8 Days,
Around Solar Noon

Shows 3 Zones

https://vimeo.com/441761155


https://vimeo.com/441761155
https://vimeo.com/441761155

NK{ Turf Vu Persistence & Patience = Finding Patterns that Leads to Corrective Action and Saves $5S.

Beau'fil‘ull_\_- llealth_\_- Turf
A Division of ItriCorp - No Boundaries

Evaluating
Drainage

1. Set-Up System to measure area.

Collect autonomously for ......

3. Check observations by examining one full day about a day after rain event or heavy
irrigation if system is on. The Night Time Imagery is Most Valuable.

N

One Full Day
After Rain
Check Drainage” =~ |

https://vimeo.com/441761428


https://vimeo.com/441761428
https://vimeo.com/441761428

Wr Turf-Vu"

Beaurifu”)- llealth)- Turf

“ 7 Guiding Irrigation

o
% Canopy Temperature & Alr Temperature /J\f’:/s\p\ =

, ImageData;___————

Only provide what the turf needs.

On the day that the Daily Stress and Quality Index exceed the established thresholds
Cross check Stress and Quality
Apply a pre-determined amount that does not bring the area to field capacity.

Daily Irrigation Index measurements continue.

The next day the Index crosses the threshold the predetermined amount of water is applied.

%C oz,
No B



W Turtya
W Turf-Vu ) .
Beautifull Healthy Tor? Measuring Thermal and Visual Image Data

A Division ui'ltriCUrp - No Boundaries
Computing Stress & Variance in Quality

for SCOUtING and to Guide Irrigation

Fairways o N Fields

A o gy ® \
Autonomously, 24/7
It talks to You

W RrO-Crirstreszed

Turt-piotd1 mmags Region Tamparaturs
Ranges
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sz Turf —Vu e pge ° °
Guiding Irrigation
A Division of ItriCorp - No Boundaries

I
14
&
25

Itri C O rp Search Image Data Archive
- v

Hawk-Eye™
. 55 Latest Site Images

No Houndanes

Weather Sites

You See it.

Hawk-Eye™ Measures it
All Day.

Then Notifies You
When it is Time to Irrigate.

| Trigger On | When |Value |Value Period | Schedule | Notify |Re-Notify Threshold | Notj# Subject |
| Stress: Image Day: V3A |Grester ThenorEqual To | 3 | 1lmin  |Between Sunset -1 br. and Sunset |jemo@twfvucom | 600.00 Min. |29£DI Irrigate 0.2" |-
| Stress: Image Day: V3A |Greater ThenorEqual To | 3 | 1lmin  |Between Sunset -1 br and Sunset |jetro@tmfvucom | 600.00 Min. %oneﬂll Imigate 0.2" |-
| Stress: Image Day: V3A |Grester ThenorEqual To | 3 | 1lmin  |Between Sunset -1 br. and Sunset |jemo@twfvucom | 600.00 Min, | Zone03 Imigate 0.2" |-

Irrigation Index (irrigate zone with .5”) = Daily SI > .26 and cbéck if Uniformity > 6

2020-06-17 20:49:00 EDT
Zone01 Irrigate 0.5” iCop.
Zone03 Irrigate 0.5” %r.‘

14

No Boundane
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Beaurifu”)- llealth)- Turf

A Division of ItriCorp - No Boundaries

Temperature

Scouting
Stress

A simple drive by or A vty ey

Ansy Favwmey - Caropy Tampacine
e Maar Vosvmay  Cavapy Tormpanstuse
—— Ak Temparacue

'TEEE R R

s L s = 4 = = = = 3 2 v =3

snapshot from a thermal ¢ : : : - : 3 3 H H : 3 3 }
camera doesn’t tell the * .

story. . ‘ Stress,@ 10minute Intervals

— Avovwy Soirwwy - image ncer

Stress Indexing e

----- Aney Poitmey - Dadty midan

Yo fairwmny  Dadly wmdan
4

Accumulation of Stress becomes

evident in a persistent time series.
https://vimeo.com/163604044



https://vimeo.com/163604044

N{x Turf-Vu*

Beautifully Healthy Turf'

FEE . scouting Pests

Toe 22-Jan-2013 158 AM {Tue, 22-Jan-2013 1128 AM Wed 23 Jan- 2013248 AM [Wed. 23-Jan-2013 1128 AM
. . .- - {g3¢ .3 s ~ = - 0% - -l avll v : X 3
t:l clear - RE: 45% DP;.I “m\:mmggm {52° F . mastly clondy - RH: 29% . DP: 21 . WestNorthwest £ 10 MPH F - clear RH: 4™ - DP: 20 - NorthWewt @ S MPH [47°F - clear - RH: 29% - DP: 17 - NorthNorthwest @ 6 MPH
| -

A}
7 P—e . .
'm!x‘ 3

Wed, 23-Jan- 20 248 AM
estNorthwest & 10 MPH | 38° F - clear ™% - DP: 20 - NeethWent @ £ MIPH

{Tue, 22-Jan-2013 1128 AM
2. Jan- 2013 148 1 |

Tue, 22-Jan-2013 158 AM 23° F . mastly closdy - RE: 20% - DP: 21

A5 F . clear . RE: 45% . DP: 25 . WestNorthwest & 6 MPH

Jred, 23-Jan-2013 11:28 AM
{47° F - clear - RH: 29% - DP: 17 - NorthNorthwest @ 6 MPH

Persistent Pattern
Cooler at night
Warmer during day (sunshine)

See disease and pest caused stresses, before they are a problem
g

No Boundane



W ;Fqgg-l\éijew Formation and Leaf Wetness and Canopy Temperatures
Scouting Disease Susceptibility

A Division of ItriCorp - No Boundaries

07 Oct

07 Oct Wed, 07-Oct-2020 08:50 AM ]
. - — 65.0° F - SRad: 43.60 - RH: 9990 -DP: ﬁ.o-mmgnipﬂ}m: 164 DI:
Wed, 07-0ct-2020 0157 ¥B1am 110110111111 S

66.0° F - SRad: 0.00 - RH: 9593 - DP: 63.0 - EastSonthesst @ 0 MPH THI: 164 DI: 73
000000001011

7180

71

06 Oct 9:56pm

637

Tue, 06-Oct-2020 09:56 PM 073

70.0° F - SRad: 0.00 - RH: 9293 - DP: 67.0 - EastSoutheast @ 0 MPH THI: 162

ais

544
Dew is forming on bent grass green = 7
07 Oct Wed, 07-Oc FP,(: 504

65.0° F - SRad: 48.60 - RH: 9995 - DP: 65.0 - EastSoutheast @ 0 MPH THI: 164 DI:
110110111111

Wed, 07-Oct-2020 04:44 AM
§3.0° F - SRad: 0.00- RE: 9933 - DP: 63.0- EastSoutkesst @ 0 MPH THI: 162 DI:
g;oumno

ma

~

Dayy Pt o4

Q;"ICOr
o

No Boundarics
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i lurt-vVu
Beaurifu”)- llealth)- Turf
A Division of ItriCorp - No Boundaries

Wet Canopy Report & Pythium Blight Alert on Bent Grass
Pythium blight may develop when night temperatures exceed 65°F in cool-season and leaves are continually
wet for 12 to 14 hours for several consecutive nights.
Read more at: https://www.turffiles.ncsu.edu/diseases-in-turf/pythium-blight-in-turf/

Turf-ChampionsRetreat - Temperature Area: Champions Betreat:? island T
Area Notification (EditRemove)

T remenve entenia clear "Togeer On' entry; only,

— Criteria (2)

Trigger On: | Dew Poini-Canopy Temp (F) bd "
When: [Greater Than or Equal To + |
Waloe: 0
Avrerage value is mamntained for: {Value Period) ©
Trigger On: | Air Temperature {F) |
When: Greaher Than or Equal To + |
Value:
Average value is maintained for: m [Hours | (Value Pericd)
\j.elm@iurf-w.mm \
Don't re-notify for at least‘ 000 ‘hﬁnmes
DEVCandznsate on #2 [sland + Pythium Alert \ \Enter 3 COMMENT replacing the defaulf

Q]'lCOr
9',

No Bou


https://www.turffiles.ncsu.edu/diseases-in-turf/pythium-blight-in-turf/
https://www.turffiles.ncsu.edu/diseases-in-turf/pythium-blight-in-turf/
https://www.turffiles.ncsu.edu/diseases-in-turf/pythium-blight-in-turf/
https://www.turffiles.ncsu.edu/diseases-in-turf/pythium-blight-in-turf/
https://www.turffiles.ncsu.edu/diseases-in-turf/pythium-blight-in-turf/
https://www.turffiles.ncsu.edu/diseases-in-turf/pythium-blight-in-turf/
https://www.turffiles.ncsu.edu/diseases-in-turf/pythium-blight-in-turf/
https://www.turffiles.ncsu.edu/diseases-in-turf/pythium-blight-in-turf/
https://www.turffiles.ncsu.edu/diseases-in-turf/pythium-blight-in-turf/
https://www.turffiles.ncsu.edu/diseases-in-turf/pythium-blight-in-turf/
https://www.turffiles.ncsu.edu/diseases-in-turf/pythium-blight-in-turf/

M
N{ Turf-Vu®
Beaurifu”)- llealth)- Turf

A Division of ItriCorp - No Boundaries

Wet Canopy Report & Pythium Blight Alert on Bermuda Grass

Pythium blight may develop when night temperatures exceed 50°F in warm-season turf and leaves are

continually wet for 12 to 14 hours for several consecutive nights.
Read more at: https://www.turffiles.ncsu.edu/diseases-in-turf/pythium-blight-in-turf/

Turf-ChampionsRetreat - Temperature Area: Champions Betreat:? island T
Area Notification (EditRemove)

T remenve entenia clear "Togeer On' entry; only,

Criteria (2)

Trigger On:
When:

Dew Poini-Canopy Temp (F) W

Greater Than or Equal To » |

Walue: o
Avrerage value is mamntained for: {Value Period) ©

Trigger On:
When:

Air Temperatura (F) |

Greater Than or Equal To » |

Walue: 50
Average value iz maintained for: (Value Period) *

\j.elm@iurf-w.mm

Don't re-notify for at least‘ 000 ‘ Mimotes

DEVCandznsate on #2 [sland + Pythium Alert

| Eler 3 COMMENT relaing he defa

QxiCo,;o
"

No Boundanes


https://www.turffiles.ncsu.edu/diseases-in-turf/pythium-blight-in-turf/
https://www.turffiles.ncsu.edu/diseases-in-turf/pythium-blight-in-turf/
https://www.turffiles.ncsu.edu/diseases-in-turf/pythium-blight-in-turf/
https://www.turffiles.ncsu.edu/diseases-in-turf/pythium-blight-in-turf/
https://www.turffiles.ncsu.edu/diseases-in-turf/pythium-blight-in-turf/
https://www.turffiles.ncsu.edu/diseases-in-turf/pythium-blight-in-turf/
https://www.turffiles.ncsu.edu/diseases-in-turf/pythium-blight-in-turf/
https://www.turffiles.ncsu.edu/diseases-in-turf/pythium-blight-in-turf/
https://www.turffiles.ncsu.edu/diseases-in-turf/pythium-blight-in-turf/
https://www.turffiles.ncsu.edu/diseases-in-turf/pythium-blight-in-turf/
https://www.turffiles.ncsu.edu/diseases-in-turf/pythium-blight-in-turf/

Wr Turf-Vu’
Beautifully Healthy Turf'

T Evaluating Shade and its Impact

During fall and spring shade covers the green causing a low light grass growing condition.

Fri, 06-Nov-2020 02:42 PM
76.0° F - SRad: 343.00 - RH: 6196 - DP: 62.0 - East @ 2 MPH

Bentgrass @ 33.6°N

a30
730
730

)

18 November video showing sun and shade on the green: https://vimeo.com/481221892
Looks like this at night: https://vimeo.com/481225268

ot g arsar Ve Irngs s 52 top dress right side

—._overseed



https://vimeo.com/481225268
https://vimeo.com/481221892

Nt/r Turf-Vu"

Beau'fil‘ull_\_- llealth_\_- Turf
A Division of ItriCorp - No Bound

Tue, 19-Jan-2021 01:00 PAL

Compaction / Turf Damage

Video of the enhancement mid-day (no shade) visual
image data to highlight damage to a green from walk-

on/off of players and maintenance persons.

nr09Gold 1pm-2pm 13-24jan21

“Green' Ares Hur & DGCI Siez Wezther °
TR e T https://vimeo.com/504408872
StDev:  BA3EY 04255 Rck-Ham &4
Skewmen:  GJEXE DILEE Dew P 160
Kurteain: 33498 144531 Salar Bad 13190
Presip. 0.0
{{l{lPl;yl::l::}
1720
Speed: [ 1 |Sec
Tue, 19-Jan-2021 01:00 PAML Tue, 19-Jan-2021 01:10 PAM Tue, 19-Jan-2021 01:20 PAL Tue, 19-Jan-2021 01:30 PAL Tue, 19-Jan-2021 01:40 PM Tue, 19-Jan-2021 01:50 PAL Tue, 19-Jan-2021 02:00 PAL
Hue Avg 64,6773 63,4393 63,2536 51,9602 64,1815 63,9227 64.08
Hue 5tDev 5.6389 5.6139 B.7848 9.2167 5.9362 o.194 91131
Hue Skewnezz 06228 20,6591 A0.6629 05543 20,5978 40,5831 -0.472
Hue Kurtoziz 3.34958 16343 1.5404 30299 3.0366 19137 3mis
DGECT Ave 0.082 0.07%32 00805 0.0848 0,087 00886 0.0891
DGCT StDey 0.0255 0.02=2 0.0259 0.0269 0.0265 0.0267 0.0265
DGCI Skewness 0.3158 0.2421 0.311% 0.3354 0.3283 0.3373 03235
DCCT Kurtosiz 2.4431 13635 2,428 1.4966 2,481 18377 18203 |
WX Site EADPOTOMNIS: Potomac MD||EADPOTOMIE: Potomac MD|[EAIDPOTOMGE: Potomac MD||[EADPOTONDE: Potomac MD| EMDPOTOADE: Potomac MD|[EAIDPOTOMNIE: Potomac MD|[EADPOTOMIE: Potomac MD||
Temperature 47.0 45.0 48.0 45.0 0.0 49.0 45.0
Rel-Hum 44 43 kL] kKL 36 33 32
Dewr Pt. 26.0 26.0 24.0 220 240 21.0 20.0
Solar Rad. 131.%0 5540 3710 32160 330.60 330,50 301.00
Precip. 0.00 0.00 0,00 0.00 .00 0,00 0.00

QI.‘COCO
"

No Boundane


https://vimeo.com/504408872

i LuiY'Small Differences in Winter are

Exaggerated in Summer

Prevalent Temperature Pattern

o 7\ IR Temperatuce Back is wf':\rmer.than the fror_1t anq right side.
71 v - " More moisture in front and right side due to

:j: <D: 1 8308 evaporation .

g Mean  56.8149 The green slopes down from the back to front
27 Skewness -0.1324 causing water to run down hill.

"3 Kurtosis: 15265 Use less water on the front in summer months.

Watch for desiccation at the back in winter.
------ RnD-Cntr:nr09Gold back~Daily Index:V4

—=—— RnD-Cnir:nr09Gold back~Image Index:V4

------ RnD-Cntr:nr09Gold front walk-on~Daily Index:V4

—=—= RnD-Cntr:nr09Gold front walk-on~Image Index:V4

------ RnD-Cntr:nr09Gold rightside~Daily Index:V4 Stress |ndex mirrors the
—== RnD-Cntr:nr09Gold rightside~Image Index:V4
temperature pattern.

Turf-Congressional - Stress Indexes

Image Stress BACK
(every 10

minutes)
Daily Stress BACK

(24hour period)

Until Air Temperature gets to 32°F

QI.‘COCO
AL 4

-
No Boundane
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A Division of ItriCorp - No Boundaries

A Little Bit of Soil Moisture Leads to Frost/Ice

54 LN T e P
Sat, 23-Jan-2021 01:40 PM
M43 32.0° F - SRad: 351.70 - RH: 36% - DP: 8.0 - NorthWest @ § MPH

Until the Air Temperature gets to 32°F
Rationale:
There is more moisture in the front and right-side vs the
left and back of the green. Respiration also adds some
water and heat as well (C.H,,0, + CO, - 6 CO, + 6 H,0
+ heat) to the whole green, but the front and right-side
has more moisture so it is cooling more than the less

moist part of the green. When the air temperature

131

a4

-43

14
https://hawkeye.itricorp.com/hawkeye/HawkEye.php?getemaillink=

DAKo8Y6wDmBENvQtBjrvoQOb19mcXNjz/A0hv2J405{IUGVTSWmAih
Xo

- ‘
Sat, 23-Jan-2021 05:02 PM
310 i9.U°F-SEad: 10.80 - RH: 42% - DP: 9.0 - NorthNarthrwest (g 2 MPH

MR = ~ c  —

https://hawkeye.itricorp.com/hawkeye/HawkEye.php?getemaillink=JQli

cUagxDmBgdQcGaPIjFHR5113jyKqTffERZEZBTUROW9nlo6xhf1IC

cools to 32° it starts to form frost/ice (mainly from
deposition of the vapor) and evaporation shuts down.
That causes the canopy to heat up slightly because it
has lost the evaporative cooling and as the ice/frost
sublimates it also adds heat. The phenomenology is
interesting.

Impact:
The slight amount of ice/frost may leave a small amount of

moisture (less than dew) in the thatch when it melts,
and it may become a winter turfgrass disease issue?

There is also likely some root damage due to the freezing

of the roots near the surface?

\quo,;o
"

No Boundanes


https://hawkeye.itricorp.com/hawkeye/HawkEye.php?getemaillink=DAKo8Y6wDmBEnvQtBjrvoQOb19mcXNjz/A0hv2J405jIUGvT5WmAihXo
https://hawkeye.itricorp.com/hawkeye/HawkEye.php?getemaillink=DAKo8Y6wDmBEnvQtBjrvoQOb19mcXNjz/A0hv2J405jIUGvT5WmAihXo
https://hawkeye.itricorp.com/hawkeye/HawkEye.php?getemaillink=DAKo8Y6wDmBEnvQtBjrvoQOb19mcXNjz/A0hv2J405jIUGvT5WmAihXo
https://hawkeye.itricorp.com/hawkeye/HawkEye.php?getemaillink=JQIicUqxDmBqdQcGaPIjFHR5I13jyKqTffEhZE7BTUROW9nlo6xhf1lC
https://hawkeye.itricorp.com/hawkeye/HawkEye.php?getemaillink=JQIicUqxDmBqdQcGaPIjFHR5I13jyKqTffEhZE7BTUROW9nlo6xhf1lC
https://archive.lib.msu.edu/tic/matnl/article/1991mar6.pdf

i Turf-Vu, Using Quality to Assess Water Quality

A Division of ItriCorp - No Boundaries

Rainwater
Brackish W|ater Applied F|l’Sh
‘B0 T % T

——Plot 02_Hue_gtdDev Brackish

25 $ovmg .
' ——Plot 06_H ue;_!lwoev

110

100 7

1 e b

S — iR %

| Trigger On |

Sait | Hue-SD |Greater Thanor Equal To | 12
= | Hue - Avg | Less Than or Equal To | 100

i .
|Re-Notify Threshold |Noﬁ3ﬂ@k\t | Notify Comment |Last Notification

120.00 Min. "\ uality Alert ‘ ‘

IZEIIRERZ § SACESSAFSIITIIE

238333543 P aebbE FEEEE T

Reig mEIRATEASEAT i,
) | A

No Boundunes
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Beautifu“}t [[ealth}t Turf
A Division of ItriCorp - No Boundaries

Organic Matter

T4 A

wa

710 L
_ LI , ' 2 71 .': L% .-"" — ‘;v‘:'. &
https://vimeo.com/486806452 https://vimeo.com/486796545

Temperature early PM 04Nov-02Dec Temperature early AM 04Nov-02Dec

Moist soil is warmer after sunset because the water retains the
warmth of the sun. It loses the heat as the evening progresses so
the green becomes more uniform.

On a USGA green, sand based, organic matter retains more water.

Qj"lCOr
o

No Boundaries


https://vimeo.com/486806452
https://vimeo.com/486796545

W Turf-Vu*

Beautifu“}t [[ealth}t Turf
A Division of ItriCorp - No Boun,

Winter Desiccation/Wind Stress

Themnal Fri, 24-Feb-2012 0:08 PM

Partly CloudwSS°F/Cdm

Msud  Fri, 24-Feb-2012 0:09 PM

Themal Sat, 25-Feb-2012 0:02 PM

Sunny/45°FAMndy

=ual  Sat, 25-Feb-20M2 0:09 PM

Themal Sun, 26:Feb-2012 002 PM

Sunry/45°F/Calm

Waual Sun, 2-Feb2012 003 PM

Q&C Oy,

No &nn_hn..
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https://vimeo.com/269227998

SC‘ uw‘:hg Green Uﬁr(moni s in advance)

Visual, 07 May, 10AM

Measured and archived persistent night time
/ thermals during Feb-Mar.

// Mapped the green-up of warm season turf in May.



https://vimeo.com/269227998

% /

A / ™
W Turf-Vu
Beaurifu“y [Iea]thy Turf
A Division of ItriCorp - No Boundaries

Wed, 21-Aug-2013 1:30 PM
8§7°F - mostly cloudy - RH: 6506 - DP: 74 - SouthEast @ 3 MPH THI: 132
m ) > R AT

-

.

good location & aim

Wed, 21-Aug-2013 1:40 PM
§7°F - mostly cloudy - RH: 650 - DP: 74 - SouthEast @ 3 \MPH THI: 132

not so good

Positioning and Aiming Fans

Wed, 21-Aug-2013 1:50 PM
87 F - mostly cloudy - RH: 6594 - DP: 74 - SouthEast @ 3 MPH THI: 13
bt -

Sun, 21-Jul-2013 2:06 PM
899 F - mostly cloudy - RH: 49% - DP: 68 - SouthSouthwest @ 10 MPH

Sun, 21-Jul-2013 2:16 PM
89° F - mostly cloudy - RH: 49% - DP: 68 - SouthSouthwest @ 10 MPH

Sun, 21-Jul-2013 2:26 PM

§9° F - mostly cloudy - RH: 48% - DP: 67 - SouthSouthwest @ 7 MPH
P




W Turf-Vu*

Beaurifu”)- llealth)- Turf

A Division of ItriCorp - No Boundaries

This set of information was used by a
Superintendent to justify his need for fans.

Ados, 28-Sep-208 07:09 AM
T F . mently Goads - RE: 56% - D2: 67 Norh @ 0 )2H THI: 157

<< |<|Play |> | >

Frams Tiew Creupisg Smue - Speed 1 Set
https://vimeo.com/163604044



https://vimeo.com/163604044
https://vimeo.com/163604044

I Turf-Vu' Pairing with Fans

A Division of ItriCorp - No Boundaries
e L
to help guide day/night use

Sum, 28-Jul 2013 4:17 P\l Sun, 28-Jul 2013 407 PM Sun, 28-Jul-2013 3:57 PM
k T F - overcant - RH: §7% - DP: 66 - Variable @5 | T0° F - overcaat - RH: §7% - DP: §6 - Variahle § 3
MPH Precp: 0.08 THI: 157 MPH Precip: 0.00 THI: 15

2013 206 PM [Sus. 21-Jei-2013 216 PM Sun, 21-3d-2013 2.26 PM
¢ edondy - RHL 698 - DP) 43 - SeathSeuthwest § 10 MPH 89 F . moutly chondy - RH: 49 - DP: 83 - SeathSoathwest § 19 MPH |99 F - mosshy chondy - RE: 4% . DF 67 - SouthSouthwest § 7 APH

|

{Sum, 28-Jol-2013 4:19 PM See, 28-5ul- ‘01 409 PM [Sun, 28732013 356 PM
[NFF overcane  RH: 7% DI 66 Narkable @ & 0O F - overcant - RS0 . DP; 66 Varshle @ & (T0°F - overcant . RE: §78 . DP: 66 Variahle & ¢

900 THI: 157 MPH p! : 18 MPH Precip: 000 THI: 157

Sun, 21-Jed- 2013 220 PM
dnlv I.IIGN DP: 68 - SeuthSeuthwent £ IOMPH S0 F . MM- lll ”‘o D ms-m.nnm‘\nl mody cloady - RE: 15% . DP: 47 . SeathSeathwen § 7 MPY
== 0n this Day —s=—
" TurnitOff |

Cross Wind
Aim Better
or
Another Location

Sat, 27-Juk-2013 157 PM [Sat, 273012013 2.07 PM
$2°F - montly clondy - RH: 80% - DP: 62 - Seurh @ 9 MPH | 82° F - mearly cloady - RE: S0% -

On this Night
Turn it Off

Juan 2 tarw -o.-.'. um. '-

D701 199PM [Sat, 27 ul-2013 209 PM L 27Jul-2013 219 PM
8I°F. -ndubdt RH: £0% . DP: 62 - South & 9 MPH | I: l' mesth cloudy - RE: 30% - DP: 62 - s-:nnml F - mosthy cloudy - El.‘.‘! DP:62-Seuth @ 9

On this Day

Turn it On

4

No Boundunes
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Logoff
Search Image Data Archive Logorit

[triCorp  Hawk-Eye™

/i Al Latest Site Image Data
No b e wadare o

L :
'Th'. 11-Jus- 2000 01 10 PM
|V 7. Sk b0 - BIE A O 95T Nerk W

- 0 o hu, [1-Jen-2020 0100 PM
SE Mk S B D 56 Sewmlaen B F 887 F - ek e R gt B9 8N
AFH SeahSontiens § § WPE

Temperature - jim:15-green

Trigger On ‘When ‘alue | Value Period Schedule &~ Notify Re-Notify Threshold Notify Subject Notify Comment Last Notification
Edit | Dew Point-Canopy Temp (F) | Greater Than or Equal Te | -3 G0 min Always jim_ etre@itricorp.com 60.00 Min. Den't Use Fan onnrl3 Fri, 12-Jun-2020 09-01 AW
Edit | Average Canopy Temperature (F) | Less Than or Equal To | 91.99 20 min Between Sunrise =2 hr. and Sunset +1 hr. | jim etro@itricorp.com 60.00 hiin. FAN OFF nrl5 Fri, 12-Tun-2020 00:31 PM
Edit | Average Canopy Temperature (F) | Greater Than or Equal Te 2 20 min Always jim.etre@itricorp.com 20.00 hiin. FAN ON nrl5 Fri, 12-Jun-2020 01:11 PM

L E—

Aanerennbn Tonta 1 ZrwnnBiae | oaaa |
From To Subject | Fegeg

2020 12:52 PM

hawlkeye Jim Etro Hawk-Eye Alert: FAN ON nrgs \

hawkeye Jim Etro Hawk-Eye Alert: Fri 8/12/2020 12:32 PM

u-h“n: Fri 6/12/2020 12:32 PM
le lert: FAN OFF nri15 Fri 6/12/2020 11:32 AM

hawkeye Jim Etro

i 63’(. o (&

Q]"ICOr
G

No Boundancs
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Syringing

Fr1. 19-Jul-2013 2:57 PM

See exactly where you need it, or not.

See the result while you are doing it.

Cold
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Synthetic Turf Applications



I Turl-Vu'  Personnel Heat Exhaustion Caution
for Player & Referee Safety on Synthetic Turf

A Div i~ir:|1-n1'|triCUJ-‘p - No Boundaries

Caution = Air Temp X 0.7 + Dew Point X 0.6 - Wind Speed X 0.4 + (Synthetic Turf Temp - Air Temp) X 0.5

The Notice/Caution is a Function of:
Synthetic Turf Temperature
Air Temperature
Humidity

BRI | R, —- dew
—Wind
-

Hawk-Eye™
Cautionary
Index

Always measuring
and reporting when
you need it.

Real-time notification by SMS and e-mail to: Coaches, Referees, & ....
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wez. Synthetic Turf Maintenence

Distribution of Infill

Temperature Variations Highlight
Non-Uniformity Underlying Turf

1%” concrete
slab

You can ‘see’ beneath the synthetic turf.

Night Time "I'hermal -

one piece

uneven
distro of Infill

- ‘Jy“three pieces

ID of poorly joined seems ‘*{;S"’%

No Boundancs



