
There are no boundaries when enthusiasm and excitement are applied to the task at hand. 
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Hawk-Eye Systems & Turf-Vu® Services 

System   Sale  -  Lease  -  Rent 
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There are no boundaries when enthusiasm and excitement are applied to the task at hand. 

 

Real-time monitoring of canopy temperatures allows you to  quickly 
identify turf stress 

 
Turf “hot spots” are the result of many factors.   

It is the best indicator of stress.  

 
Seeing the “hot spots” can be an early warning of water/disease/pest 

pressures that should be mitigated before they become expensive and/or 
unmanageable 

Canopy Temperature is  
       the Indicator of  Turf Grass Health 
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There are no boundaries when enthusiasm and excitement are applied to the task at hand. 

Visual 

The Hawk-Eye Imaging Spectrum 

Thermal 
(far-IR/8-14 µm) 

(near-IR) 
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There are no boundaries when enthusiasm and excitement are applied to the task at hand. 

Shade  
Clouds 

and 

Trees 

Stressed Turf Healthy Turf Healthy Turf 

Turf Grass Energy System 

Temperature of the Canopy is a Function of: 
 

Sunlight   
Air Temperature 

Absorbed, Reflected, Scattered, Shaded 

Latent Heat of Vaporization  
Cooling effect during Transpiration and 
Evaporation 

Weather  
Wind 
Temperature 
Humidity 
Precipitation 

Transpiration Transpiration 

@ Day 

Energy Into System  
Sunlight Is used in Photosynthesis 
Ambient Air Temperature 
Heat from Respiration 

Energy out of System  
Green Reflected 
Near-IR  Scattered by Chlorophyll 
Far-IR (Heat ) Emitted from Plant  
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There are no boundaries when enthusiasm and excitement are applied to the task at hand. 

Hawk-Eye Systems  

Canopy Temperatures 

Stress Identification 

24/7 Live View - via Local WiFi & Internet 
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Semi-Permanent &/or Mobile 

• Thermal camera  

• Visual camera 

• Camera controllers 

• Communications (WIFI  &  

Internet) 

• Pan/Tilt Option 

Weather proof  

 

Real time image and 

meteorological data 

Data archive  w/search tool 



There are no boundaries when enthusiasm and excitement are applied to the task at hand. 

Applying Hawk-Eye 
• Managing Syringing 
• Managing Irrigation 
• Managing Fan Placement & Aim 
• Precision Scouting for Stress 

• Pest 
• Disease 
• Shade 
• Traffic  

• Precision Application of Treatments 
• Preparation of Cultivation Practices 

– Aeration Decision Aid 
– Application of Beneficial Stress (deficit irrigation) 

 

• ……………………  
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There are no boundaries when enthusiasm and excitement are applied to the task at hand. 

See exactly where you need it, or not. 

See the result while you are doing it. 

 

   

Syringing  
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There are no boundaries when enthusiasm and excitement are applied to the task at hand. 

Myrtle Beach 
10 AM 

10Feb14 

Managing Irrigation 

X 



There are no boundaries when enthusiasm and excitement are applied to the task at hand. 

Irrigation 
“Water Distribution and Uniformity Effectiveness Analysis” 
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There are no boundaries when enthusiasm and excitement are applied to the task at hand. 
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Managing Fans 



There are no boundaries when enthusiasm and excitement are applied to the task at hand. 

good location & aim 

not so good 
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There are no boundaries when enthusiasm and excitement are applied to the task at hand. 

Stress ID 
Accumulation of Stress becomes evident in a persistent time series. 
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There are no boundaries when enthusiasm and excitement are applied to the task at hand. 

Scouting Pests 

Persistent Pattern 
Cooler at night 

Warmer during day (sunshine) 

See disease and pest caused stresses, before they are a problem 
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There are no boundaries when enthusiasm and excitement are applied to the task at hand. 

Collaborative Efforts to Find & Test Cultivation 
Techniques that are Facilitated by Plant Thermography 

• Study the effects of heat and moisture response on ultradwarf bermuda 
grasses at different locations under different management practices.  

– Agronomic relationships to be studied include: soil content, i.e. push-up greens versus sand based greens; wetting agent 
application; plant growth regulator application; liquid versus granular fertilizer application; pigment application. 

• Study 419 bermuda grass & synthetic turf sports fields.  
– Study a variety of cultural practices such as irrigation, topdressing, painting, tarps and covers, and crumb rubber 

applications. 

– Study temperature relationships with regard to turf painting and if thermal imagery can impact paint management 
application timing and turf vigor. 

• Collaborate with North Carolina State to look for correlations in their visual 
color studies photosynthesis and respiration. 

• Collaborate with Clemson Universities turf research center to look at the 
relationship of heat and moisture stress on turfgrasses varieties with regard 
to basic cultural activities.  
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Research and Classroom Activities at Horry Georgetown Technical College * 

* Hawk-Eye technology will broaden the experiences of Horry Georgetown’s forthcoming turf and landscape professionals.  



There are no boundaries when enthusiasm and excitement are applied to the task at hand. 

Client Access via Web, Real-Time & Archive 
Greens-Demo 
guest Log-On 

Via:    Desk Top 
Ipad or Tablet 
Iphone or Smartphone 

 

Search Archive 

http://itricorp.com/hawkeye/ 

Thermal 

Visual 

Movie 

Real Time Weather 

Overlays: 
     Topography 
     Soil Moisture/Temperature 

Course & Green ## 
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Current Radar 
           & 
Weather Forecast (7 day) 

           & 
Alerts (Disease Pressure and Frost) 



There are no boundaries when enthusiasm and excitement are applied to the task at hand. 

Current Radar 
& 

7 Day Forecast 
& 

Notices 
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There are no boundaries when enthusiasm and excitement are applied to the task at hand. 

Archive 
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There are no boundaries when enthusiasm and excitement are applied to the task at hand. 

Turf-Vu® Services 
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There are no boundaries when enthusiasm and excitement are applied to the task at hand. 
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Positioning and Aiming Fans 



There are no boundaries when enthusiasm and excitement are applied to the task at hand. 

Irrigation 
Effectiveness 

Audit 

Seeing What the Turf Says 
about the Irrigation 

Augmented with 

Geometric DU Sprinkler Patterns 

Turf-Vu® Service 

Putting Water on Effectively  22 



There are no boundaries when enthusiasm and excitement are applied to the task at hand. 

Special Projects and Studies 
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There are no boundaries when enthusiasm and excitement are applied to the task at hand. 

Stress Monitoring - ID Notices and Alerts 

Text Messages 
 

 
Persistent area of warmer 

nighttime and daytime 
temperatures near right 
front bunker seen over 
past several days 

 
 

Turf-Vu® Service 
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There are no boundaries when enthusiasm and excitement are applied to the task at hand. 

Your On-Line Demo 

http://itricorp.com/hawkeye  

Account:     Greens-Demo 

Password:   guest 
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http://itricorp.com/hawkeye


There are no boundaries when enthusiasm and excitement are applied to the task at hand. 

Client “Stories” 
• Fans 

– From one to two fans 

– Stopped fan use at night & during day when not needed (windy & cloudy) 

• Water 
– Changed irrigation timing and amounts 

– Improved drainage in specific locations 

– Drove decisions to syringe or irrigate 

– Remodel Irrigation System to improve effectiveness (proof of need to membership) 

• Early jump on nematode pressure – spot treatment vs broadcast 

• Found and ‘re-routed’ walk-off spots before damage 

• Aeration and over seeding to get ahead of thin spot in fairway with change 
in maintenance traffic pattern 

• Prepared scouting and work plan to mitigate summer stresses 

• Guided management of other systems (sub-green hydronics) and 
cultivation practices (topdressing, aeration, amendments) 
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There are no boundaries when enthusiasm and excitement are applied to the task at hand. 

Selling Hawk-Eye 
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• Sale  -  Lease  -  Rent 

– 1, 2, or 3 year Financing Available 

Partner – Univest Capital 

• Operations & Maintenance Training at 
Install  

• Image Analysis Support Available 

Sale  -  Lease  -  Rent 



There are no boundaries when enthusiasm and excitement are applied to the task at hand. 

HAWK-EYE THERMAL IMAGING 
SYSTEM & SERVICES 
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Contact: 

Jim Etro 
jim.etro@itricorp.com 

703-489-8507 

SPRING 2014 – PRICE LIST 

are divisions of  

& 

mailto:jim.etro@itricorp.com


There are no boundaries when enthusiasm and excitement are applied to the task at hand. 

Hawk-Eye Price List 

Typical Semi-
Permanent 

Hawk-Eye@ 
$14,172 Purchase Price 

Thermal - 320X240 pixels, 28°FOV 

Web Enabled DATA & DB Access Fee    $160/month 

Hawk-Eye Rental Price  One Week Rental 12 mo* 24 mo* 36 mo* 

Hawk-Eye System w/web&DB $ 960 $ 1,460 $ 850 $ 662 

 Hawk-Eye System 
Analysis_Notices&Alerts 

$ 3,460 $ 2,850 $ 2,662 

   Installation and Training 
(1 Day) 

     $ 1,165 + travel and perdiem 

Typical Pan/Tilt 

Hawk-Eye@ $ 23,325 Purchase Price 
Thermal - 320X240 pixels, 28°FOV 

With Mobile/Trailer $ 43,564  

 Rental  
Hawk-Eye w/trailer  

One Week Rental 12 mo* 24 mo* 36 mo* 

 $  2,900  $  4,100/mo  $ 2,300/mo   $ 1,700/mo  

   Installation and Training 
(1 Day) 

     $ 1,165 + travel and perdiem 

(Applicable State and Local sales taxes not included) 
Travel & per diem added when required 

(Applicable State and Local sales taxes not included) 
Travel & per diem added when required 

* 12, 24, & 36 month rental to own prices are estimates.  Actual rates are subject to the terms and conditions of Univest Capital 

Spring 2014 

@  Hawk-Eye Systems are made to meet your agricultural  thermal imaging needs with the geometry 
and area to be imaged considered when selecting the imager’s pixel count and Field of View  

http://www.univestcapitalinc.com/
http://www.univestcapitalinc.com/
http://www.univestcapitalinc.com/


There are no boundaries when enthusiasm and excitement are applied to the task at hand. 

Services Price List 

Turf-Vu® Services 

Irrigation Auditing 
$ 5,500 for up two holes   

Additional holes = TBD 

+ travel and perdiem 

Fan Auditing 
$ 250/Green 

+ travel and perdiem 

Special Studies  

Image Analysis and Interpretation Support 
$145/hour 

+ travel and perdiem (if needed) 

Spring 2014 

are divisions of  


