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OPERATION S.A.F.E.

Fly-ins or clinics are offered nationwide

Comprehensive program which provides:
— Education

— Equipment performance analysis & Recommendations
* Help pilots fine-tune sprayer equipment

* Find best combination of swath width and spray method (back/forth,
racetrack)

Several people involved during the fly-in
— Speed

— Height

— Weather

— String Deposition

— Other tasks




Problems

e On-hand personnel:

e Experience Level

e Equipment
— Precise timing
— Difficult to maintain
— Constant adjustments



Objectives

¢ Integrated system to automate measurements
— Aircraft spray release height
— Aircraft speed
— Weather Station

* New string analysis system platform

e Record all measurements
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AG AVIATION WET MATERIAL COLLECTION LAYOUT

. BE SURE TO PURGE BEFORE 1ST PASS
. STABLE APPROACH & DEPARTURE

. NORMAL HEIGHT & SPEED

. WAIT FOR SIGNAL TO TAKE OFF &

MAKE FIRST PASS, THEN AGAIN FOR
EACH ADDITIONAL PASS
THINK SAFETY-WATCH FOR TRAFFIC
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In Field Data Collection

Aircraft Traveling 142 MPH

(208 Feet/Second)
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Speed Measurement

— Approximately 1000 Feet to
obtain a lock

— ~5seconds to acquire 1
reading.

Height Measurement

— Approximately 100 Feet to
obtain a sight.
— Less than 1/10 second
* Locate aircraft in scope

e Align sight, aircraft spray
boom and graduated scale
* Determine height

Weather Information

— Several seconds to retrieve
information from weather
station then document it

— Difficult to record weather
events that occurred the
instant aircraft fly’s passed
string.



Automated Sensors
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Stalker Stationary Speed Sensor
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MDL Distance Sensor

Automated Weather Station



Automated Data Collection
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Aircraft Speed:

Aircraft Height:
Wind Speed:
Wind Direction:
Temperature:

Humidity:




Speed Sensor Comparison

Aircraft# - Pass Manual Sensor Automated Sensor
(MPH) (MPH)
Aircraft 1 —A 142 141
Aircraft 1 —B 134 134
Aircraft 2 - B 128 128
Aircraft2 - C 130 128
Aircraft 3 —-A 137 137
Aircraft 3 —-B 139 139
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Height Sensor
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Height Sensor Comparison

Aircraft # - Pass Manual Sensor (Feet) S‘::;zrrn(al‘:teeedt)
Aircraft 1 - B 25 25.3
Aircraft 1 - C 20 20.0
Aircraft 2 - A 15 21.0
Aircraft 2 - C 14 14.1
Aircraft 3—A 25 24.0
Aircraft 3-B 18 15.1
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Wireless Terminal Interface

Saturday, December 03, 2011 5:38:21 PM

3 1y

Aircraft Release Height: 0.00
0.0 Feet

Aircraft Speed:
0.0 MPH

0.00
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String Analysis Machine
(Currently Used Model)

WRK String Analysis Door &
Model 111 Turner Flourometer

Image from SAFE2009 Manual “Chapter 9, Equipment and Supplies” document.
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String Analysis Machine
(New Prototype Model)

Rotary Encoder

Fluorescence
Sensor

Red — Green — Blue
Color Sensor

Forward
Direction Gear
Motor

Reverse
Direction Gear
Motor




String Analysis Machine

Analyzed by

m Fluorescence
Analyzed Sensor

by color

sensor

String distance
is measured by
Rotary Encoder

Around

Pull string
from reel
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Experimental Setup - Aircraft

1 2] 31 4 5 6] 7] 8 9]10{11{12]13]14]15]16]17|18]19]20]21{22{23]24]25]26/27]28|29] |31

Standard Nozzle Setup on a 64 position spray boom.

11 2] 31 4 5 6] 7] 8 9]10{11{12]13]14]15]16]17|18]19]20]21{22{23]24]25]26/27|28|29] |31 ﬁfﬁ 34 135]36]137]38]39(40{41{42 43|44|45|4i4i|4ﬁ49|5i51|52|53|5ﬂ55|5i5i|5i5i6i61|62|63|6ﬂ
X X X

Modified Nozzle Setup on a 64 position spray boom.

1X Concentration
10.2 Grams of Fluorescent Red Dye Tracer - Cole-Parmer (SI 00298-26)
20 Gallons water

1...64 |Spray Nozzle Position from left to right facing rear of plan
Active nozzles on left side of aircraft

Empty locations on spray boom

X |Non-nozzle component

Acti | ‘2ht side of aircraf 2X Concentration

t t t

< |v‘e Lo T ol Tentaeo e 20.4 Grams of Fluorescent Red Dye Tracer - Cole-Parmer (S| 00298-26)
Inactive nozzle

20 Gallons water
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WSC - Relative Deposition

String Analysis

Relative Deposition Comparison of Water sensitive Cards, New Flourometer
System and Old Flourometer System to String Distance -
Trial 1 with 1X Concentration and Standard Nozzle Setup
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WSC - Relative Deposition
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String Analysis

Relative Deposition Comparison of Water sensitive Cards, New Flourometer
System and Old Flourometer System to String Distance -
Trial 3 with 1X Concentration and Modified Nozzle Setup

10 20 30 40 50 60 70 80 90 100 110 120 130 140
String Location (Feet)

¢ WSC e NFS OFS

innovate . educate . improve lives

Jfor the lotest research-based information on just about anything, visit our Web site ot www.lsuogcenter.com

4.0

3.5

3.0

- 2.5

2.0

uonisodaqg aAnejRY - S0 ‘SIN

19



Current Status Recap

Speed Sensor

Capture aircraft speed data
Stores all data during clinic operation
View max value on wireless terminal

Height Sensor

Capture aircraft height information
Stores all data during clinic operation
View values on wireless terminal

Weather Station

Capture and report
Triggered events
View information on wireless terminal

String Analysis System Platform

Reuse the existing string reel

Motor drive system that allows forward and reverse operations for string
Battery operation

Modular design



Future goals

 Lower cost weather station
* Universal application for wireless terminal

* Develop software for string analysis
interpretation and recommendations
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