(@ Sports Fields)

Applied Thermography

Autonomously distill tONS of data from multiple sites everywhere that you need to know about,
into actionable information

And solve the labor shortages and budget squeezes by making using the tool that makes money back!

Jim Etro

j.etro@turf-vu.com

+1 703 489 8507 on WhatsApp TL!; Vi
a Division of ItriCorp
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See and Measure the Grass
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The Turfgrass Imaging Spectrum
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It makes for a ton of data
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Persistent Imagery & Data
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Distill Lots of Pictures & Data
Into Actionable Information

® From: Hawk-Eye
To: e-mail and/or phone @ 1:15PM

outfield SE Color is declining toward yellow
~ Look at it & consider N

From: Hawk-Eye
To: e-mail and/or phone @ sunset

Field 4 zone 3 & 4 IRRIGATE Daily Stress >0.55
Add a turn to sprinkler

|
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Using Temperature Stress Indices
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Use Cases



What’s this ?

Mon, 23-May-2022 02:32 AM
11.1°C - SRad: 0.90 - RH: §3% . DP: 8.3°C . West & 0 KOLH

Mon, 23-May-2022 02:22 AM
111°C - SRad: 0.00 - REE: 8395 - DP: §.5°C - Wear @ 0 KM/H

— _ 1"

|Mon. 23-May-2022 02:42 AM
/10.6°C - SRad: 0.00 - RH: 84% - DP: 8.3°C . Wese @ 0 KOMH
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17 Aug 21

?

Tue, 17-Aug-2021 00:48 PM

4.5°C - SRad: 77700 BH: 0% - DP- 261°C - West @644 E0H

1 Mon, 20-Sep-2021 00:04 PM
HC--FRE 3%-DF N0°C - SewlSeothoedt § 11L1"EME
e T ™ ——

Check the Sprinkler Heads

20 Sep 21

https://vimeo.com/manage/videos/660516101

the Movie helps the assessment


https://vimeo.com/manage/videos/660516101

Check Irrigation Uniformity

“_ | | ‘.'—

Wed, 29-Jun-2022 11:04 AM Wed, 29-Jun-2022 11:14 AM Wed, 29-Jun-2022 11:24 AM
18.0°C - overcast - RH: 67% - DP: 12.0°C - SouthSouthwest @ 11.27 KNVH 18.0°C - overcast - RH: 67% - DP: 12.0°C - SouthSouthwest @ 11.27 K\N/H 19.0°C - overeast - RH: 9% - DP: 11.0°C - SouthSouthwest @ 14.48 KMVH
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Irriggtion Uniformit
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Sun, 17-Jul-2022 00°26 PM
BEC--RE 154 - DF. 3.5°C - SoutkScalbet § Y KME

Spm, 17-Jul-2022 11 26 AM ]Snn. 17-Jul-2022 1156 AM ||| Sus, 17-Jul-2022 00 06 PM Sun, 17-Ju)-2022 00 16 PV
1TH°C - RE 3ibe-DE. £0°C - SewtEaul @ 193LEME E4°C- - RE. 2% - DP. 8.5°C - Soath Scothuat § 1609 EME 280°C -« BH. 5% - DF: S.0°C - Sestbivatbamt R 1648 5ACH 254°C- -RE 2its - DE- $0°C - 5

Sun, 17-Jul-2022 11:56 AM Sun, 17-Jul-2022 00:06 PM |'Sua, 17-Ju-2022 00:16 PM
28.0°C - - REL 25% - DP- $.0°C - SonteSoutbenst @ J6A9 KME 25.0°C . - KH: 234 - DF: $.0°C - SeuthScutbesst @ 1609 KALH I80°C - - REL 254 - DP- $.0°C - SoaSousbent § 1609 KME
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Guiding Irrigation

Cool Season Grass "

"
"
| need water 30-5
I'mOK |3

- -
——— 5._’ 00 G T B L 0580 30 SPY. 90 4 X S0 48 B9 49 60 M
Too much : ’ *.

Use your regular irrigation schedule.
When you irrigate today, let the System tell you if you should:

add water
or

take away water

Add a turn to sprinklers

I

Turf-Vu



Measure the Impact of Shade on the Field

Full Shade
=== Partial Sun & Shade :
Full Sun i
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Zone 1 too much shade - cut back in water
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Monitor & Adjust Skin Uniformity




Getting Ahead of Winter Kill

Wedd, M-Jan-2015 00:07 FM | Tue, 06-Febe20ES 00:05 PM Tuwe. 27.Febe20LE 0005 PM Thu, 08-Mar-2018 019 PM
ALET Rk 9146 - RH 465 BP SF . Wen § ) 0FH |SEXT . SRAL ITLES R AP O JART 35K 2o SLIT - SHads 4010 KL 23N - 0P BATY - W 1M LT SRals 22500 BI2 AW T AT OWNW £ S

[[Tue, 27-Mat-2015 00:12 P Tuz 10-Apr-2015 0002 PAL Az-2018 00: 14 M [Fn. 04 May. 2018 00:10 PM
CWOAS KH: WM DB AEE TSN [HLET - Shat S54SR 290 - I 2137 W R 0P

[[S40F - S8y 36000 BE: $5% - D) 357F - 4W 30 MPS 0T - $8ad 35002 . RH: Mt . D0 20TF . XNE G X MPH
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Measured apd;a/l[cthd persistent night
time thermals during Feb-Mar.

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

Thermal , 06 February at Night
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It’s not how the plcture Iooks. It’s about the mformatlon in it.

Measuring HUE® Measuring Turf Temperature
Autonomoausly 24/7/365

And how easy it is to use.

Search Image Data Archive
Itrlcorp Hawk-Eve™ X ) B How-To Hawk-Eve
¥ 2 : Weather Sites . - ) _
& http://itricorp.com/our business/Why and How it works.html

Latest Site Images

Hawk-Eve Notes
Hawk-Eve Dashboard

No Boundarnes

From: Hawk-Eye m
To: e-mail and/or phone TurfVu



http://itricorp.com/our_business/Why_and_How_it_works.html

(want to be) .
We are Working On , /oartners

* Using Hue® Measurements to Test & Guide Fertility Applications.
* Monitoring Skin/Pitch Uniformity.

* Relationship of Mowing Pattern to Disease Control and Irrigation.
* Understand the Daily Stress & Nighttime Recovery Relationship.

* Grow Lighting

H ‘l

Turf-Vu
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Guiding Fertility Tests & Applica

HUE®
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To: e-mail and/or phone @ 1:15PM
Outfield SE Color is declining toward yellow

From: Hawk-Eye

Test it




Pitch Uniformity
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Thu, (4-Ang-2022 1449 PM fos, 19 ml-2022 126 AM
IOAC < o BH: 2% < D 40 - N faNor e ) 3007 KH SO RH L P T b b 113 KM
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18 May 22 -m 11 lun 22 m 07 Jul 22 24 Jul 22 03 Aug 22

The canopy in the NNW end of the field (nearest the camera) consistently warmer than the SSW end, day and night?

if you stand on the end line at the end away
from the cameras, the visual pattern reverses.,  Mowing away, the rolier lays the grass down away from the camera set. / / / / // / / / / //

Not the temperature pattern ) - " 13 S o Wh atu

Mowing patterns are cool and have an aesthetic
value. But does it matter that half a field may be a
degree warmer during the afternoon?

Mowing toward, the roller lays the grass down toward the camera set. a{" 1) ? Does it have an impact on stress and irrigation
demand?
n' Ry , ’H
Toward the camerase. 1|1 ? Does it open a door to disease in the
‘ ler/moister part of the pattern?
Mowing away, between 11h and 16h, some visible light is reflected off the ? Doesit impaCt player Safety?

Epicuticular wax away from the grass.
That energy is not absorbed to be radiated as heat, but it is plenty for photosynthesis.

. The Sun is behind the camera all day.
The temperature difference is most pronounced between 11h and 16h. It goes away after sunset.




Understand the Stress/Recovery Relationship
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| liriCorp < HswkEye

Index the Stress/Recovery Relationship
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Grow Lighting

e ..“.‘.’ .d“.,_,“.
Why, When, Where ?
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