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TITLE: AUTOMATED LOCATION-BASED INFORMATION RECALL

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims priority to U. S. Provisional Application Serial No.

60/882,756 filed December 29, 2006, herein incorporated by reference in its entirety.

FIELD OF THE INVENTION

The present invention includes various methods and systems relating to data

collection, record keeping and analysis used in land management activities such as, but not

limited to crop production, particularly where the data collection, record keeping, and

results of the analysis are available within the field or other land management zone.

BACKGROUND OF THE INVENTION

One problem with data collection and analysis associated with crop production and

other land management activities is in identifying fields and field boundaries. This

problem presents itself in various ways.

Another problem with data collection and analysis is the ability to collect data from

a producer or other user and provide analysis of the collected information or other useful

information to the producer or other user at the point and time of need. This problem also

presents itself in various ways.

Another problem relates to creating electronic records for production information

which are convenient for the producer or other user and provide a benefit to the producer or

other user beyond the benefits of paper records.

Therefore what is needed are improved methods and systems for the collection,

analysis, or use of land management information and agricultural production information.

BRIEF SUMMARY OF THE INVENTION

Generally the invention relates to methods for collection, analysis, or use of land

management information such as, but not limited to agricultural production information. A

method for automated location-based information recall includes determining a geoposition



at a point using a geoposition determining mobile communication device, identifying a

land management zone based on one or more predetermined land management boundaries

and the geoposition of the point, and wirelessly communicating information about the land

management zone between the geoposition determining mobile communications system

and a remote site.

A method for making a representation of geolocation data includes identifying a

first land management zone, determining a land management boundary for the first land

management zone based on geolocation information, maintaining a record of the first land

management zone and the land management boundary for the first land management zone,

associating data with the first land management zone, and forming the representation of the

geolocation data from the record of the first land management zone and the land

management boundary for the first land management zone and the data.

A method for providing agricultural information to users includes receiving an

electronic communication from an electronic device associated with a user, the electronic

communication comprising a geoposition of the electronic device, determining a land

management zone having boundaries containing the geoposition, and electronically

communicating agricultural production information for the land management zone to the

user.

A method of collecting data within a crop management zone regarding a plant

condition and providing an analysis regarding the plant condition includes acquiring an

image of a plant having the plant condition within the crop management zone using an

electronic device, communicating the image of the plant to a remote location for analysis,

analyzing the image of the plant at the remote location to determine the plant condition,

and reporting the plant condition to the electronic device.

A method of collecting data within a land management zone regarding a physical

condition associated with the land management zone and providing an analysis regarding

the condition associated with the land management zone includes acquiring an image

within the land management zone using an electronic device, communicating the image to

a remote location for analysis, analyzing the image at the remote location to assist in

determining the condition associated with the land management zone, and reporting the

condition associated with the land management zone to the electronic device.



BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a pictorial representation of a field with boundaries determined using GPS

data.

FIG. 2 is a transgenic site map.

FIG. 3 is a block diagram of a system for automatic location determination and field

information recall.

FIG. 4A is a screen display identifying by name the field being entered.

FIG. 4B is an alert based on the genetics of seed planted in a field.

FIG. 4C is an alert based on expected weather conditions.

FIG. 5 is a block diagram illustrating representative types of data which may be

available remotely.

FIG. 6 is a block diagram illustrating one methodology which may be used to

identify a pest condition.

FIG. 7A is representative screen display for sending an image indicative of a crop

condition.

FIG. 7B is a representative screen display indicating an analysis of a crop condition

based on an image of a crop condition.

FIG. 8A-8D are representative screen displays used for defining crop management

zones.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

A GPS enabled device with wireless communications capability such as a cell

phone, properly equipped personal digital assistant (pda), or properly equipped computer is

used for collecting data within a land management zone such as a field or other crop

management zone and communicating the data to a remote location. The data can then be

stored at the remote location. A remote location is one that may be positioned outside of

the land management zone and may be nearby or around the world. Alternatively, the data

can be analyzed at the remote location and the results of the analysis can then be

communicated back to the GPS enabled device at the field or other crop management zone

or land management zone.



Such a system has numerous potential advantages. Because a GPS enabled device

is used, geolocation information is collected which can be associated with the user's

observations. The geolocation information can further be used to identify a land

management zone or crop management zone associated with the geolocation information

by determining which zone boundary the geolocation lies within. A single point may be

located in multiple zones. Setting up or determining the zone boundaries can be done

using GPS data associated with crop production operations such as planting or harvesting

or other land management operations.

1. Determining land management zone boundaries

There are numerous uses of land management zones and boundaries both for crop

production activities as well as other land management activities. Examples of other land

management activities include establishing and maintaining land management zone

boundaries for lands in the Wetland Reserve Program (WRP), the Conservation Reserve

Program (CRP) or other types of government programs. In addition, defining land

management zone boundaries may be useful in tracking soil type, soil moisture, soil

temperature, and other information used in crop production or otherwise. Also, defining

land management zone boundaries may be useful in tracking weather conditions such as

precipitation, rainfall, snowfall, hail, wind speed, temperature, and other weather related

conditions. Such information may be particularly useful in assessing crop conditions, and

planning for crop production operations or activities. However, land management zone

boundaries may be associated with various types of boundaries including those associated

with refuge zones, parks, pastures, wooded habitats, wetlands, and other types of land

management zones.

2. Determining crop management zone boundaries

One particular type of land management zone of interest are crop management

zones and their boundaries. Although discussion regarding crop management zones is

provided, it is to be understood that a land management zone need not be a crop

management zone.

Boundaries for a field or other crop management zone are determined from

geospatial data such as that collected from a GPS receiver. Field boundaries in the past

have been determined in various ways, including by walking the boundaries of the field



with a GPS receiver and plotting the boundaries. Another way of determining a field

boundary is through the use of a geo-referenced map or aerial photo of a field in

combination with selected GPS points which can then be used to determine the field

boundaries through interpolation. However, both methods of determining crop

management zone boundaries can be complex or inconvenient to implement and may result

in errors in the determination of crop management zone boundaries.

Instead of these methods, GPS data collected during production operations, such as

planting or harvesting, may be used to determine crop management zone boundaries.

Alternatively, GPS data used to prescribe production operations can be used. The GPS

data defines a number of different points within the field. The boundaries of this set of

points is then determined. Where the GPS data is as-planted data, the boundaries then

correspond with the actual planted field as opposed to the field as defined by fence

boundaries, borders, grass waterways, or other portions of a field where crop is not planted.

The GPS data may be that associated with an auto-steer system, such as an RTK auto-steer

system from Trimble or auto-steer systems available from other manufacturers. Such

systems can provide sub-inch accuracy for steering and are useful for determining

boundaries of crop management zones. It should be appreciated that the number of acres

planned for a planting may be different than the actual number of acres planted, for various

reasons. For example, due to the turning radius of equipment used in planting, crop rows

may be slightly shorter than planned. Cumulatively, less crops may be planted than

planned for which can have various affects. For example, if yield is measured based on

acres planned for and not actual acres planted, the computed yield per acre may be less than

what the actual yield per acre is.

Where crop management zone boundary information is determined from as-planted

information, as-planted mapping data may be collected from a producer. The data may be

collected in various ways. One way is to copy the memory card information containing

GPS data and where, when, and what was planted in each field. It should be appreciated

that GPS data includes a time stamp so both where and when planting occurs can be

determined directly from GPS data. From the GPS data, relatively accurate crop

management zone boundaries may be determined.



FIG. 1 illustrates a map where as planted GPS data points 10 are presented as

forming black dense regions whose collective boundary become the crop management zone

boundaries in this case 12. Note that a fence line boundary 14 is also shown. The field

boundary 12 is smaller in size than the fence line boundary 14. Of course, a crop

management zone may be larger or smaller than a field.

2.1 Using crop management zone boundaries in building isolation site maps

One advantage of having accurate crop management zone boundary information is

that the accurate field boundary information can be used for building isolation site maps.

Isolation site maps may be useful for various reasons. For example, transgenic site maps

are particularly important to a producer because due to government regulations or other

concerns, a producer is required to or may otherwise desire to isolate transgenic sites from

other crops. If a transgenic site is not sufficiently isolated from other non-transgenic sites,

the non-transgenic sites may not meet relevant regulations. This may affect the value of

the crops in the non-transgenic sites. Thus, there must be an appropriately sized isolation

zone around each transgenic site. One problem encountered in determining an isolation

zone for a transgenic site involves determining the location of the transgenic site. One

prior art method for determining the location of a transgenic site is to walk the field in

which the transgenic plants are planted with a GPS receiver and record different waypoints.

Although this method works, it requires a significant amount of time to do. In addition, it

introduces the possibility of human error.

Instead of requiring a person to walk or drive the perimeter of the field to determine

geolocation information, the geolocation of the transgenic site may be determined by

evaluating GPS data acquired during a field operation such as planting. Through

evaluating the GPS data acquired during planting, boundaries for the field are determined.

Where RTK auto-steer is used during planting the GPS data is particularly accurate,

although auto-steer need not be used. Instead of using as-planted GPS data, data from

other field operations could be used such as harvest GPS data. One of the benefits of as-

planted data is that it corresponds with the actual locations where transgenic seed was

planted and therefore the boundaries would be determined based on the most relevant



information as opposed to historical field boundaries which may shift from year to year, or

boundaries which are predetermined for crop planning purposes

Once the field boundary information is determined, then the isolation zone can be

computed. The isolation zone may be computed to extend a pre-determined distance from

the field boundary. The particular pre-determined distance will depend upon how much

isolation is required. Different crops in different growing environments may result in

selection of different isolation distances.

In addition, there may be more than one field that requires isolation. The second

field may be adjacent the first field or may be separated from the first field. Where there

are multiple fields, an isolation zone is created which takes into account the location of the

multiple fields. The isolation zone is one example of a crop management zone.

FIG. 2 illustrates one example of a transgenic site map. A first field 16 contains

transgenic plants and a second field 18 also contains transgenic plants. Note that the first

field 16 is not adjacent the second field 18, but separated by a distance. The first field 16

has a centroid 20 having a centroid latitude and longitude. The second field 18 has a

centroid 22 having a centroid latitude and longitude. An isolation boundary 24 is

positioned around the first field 16 and the second field 18. The isolation boundary 24 is to

separate the first field 16 and the second field 18 from areas outside of the isolation

boundary by a predetermined distance 26.

In addition to transgenic site maps, isolation boundaries are useful in a number of

ways. For example, isolation boundaries may be desirable to provide sufficient isolation

from foreign pollen. Isolation distances maybe useful, for example, to isolate wild

sunflower patches, sweet corn patches, or otherwise assist in maintaining crop purity and

preserving identity. Isolation boundaries may also be used in providing germplasm

security.

2.2 Using crop management zone boundaries for determining which crop
management zone a user is located in

Another benefit of having crop management zone boundary information is that this

information can be used to identify which crop management zone a user is in at any given

time if the geoposition of the user is known. For example, the user may carry on their



person a GPS enabled cell phone which periodically or on their request sends their present

GPS location to a remote location. At the remote location, the GPS location is processed

to determine which crop management zone the GPS location is within or which crop

management zone the GPS location is nearest. FIG. 3 provides a block diagram of such a

system. In FIG. 3 a mobile device 30 includes a GPS receiver 32 and a transceiver 34 such

as a cell phone transceiver. The mobile device 30 is operatively connected to a

communication network 35 to which a computer 36 is operatively connected. The

computer 36 is operatively connected to a remote database 38 which includes information

concerning field boundaries. The computer 36 is adapted to receive a geoposition of the

mobile device 30 and determine whether the geoposition falls within a particular field

boundary or whether the geoposition is proximate a particular field boundary. The

computer 36 may also relate information regarding the identity of the mobile device 30 or

its user. Such information may be required for access.

As will be discussed later herein, being able to associate a GPS location with a crop

management zone can be beneficial in that it allows observations by a user or other data

collected by a user to be associated with a particular field and location within a field.

Being able to associate a GPS location with a crop management zone can also be beneficial

to provide information to a producer based on the crop management zone in which they are

in.

3. Using crop management zone boundaries and/or geoposition providing
context-based messages

Where a GPS-enabled device also provides for communications, a GPS location

can be communicated to a remote location where the field or other crop management zone

associated with the GPS location is looked up. For purposes of this example, a field is the

crop management zone of interest. Based on the field, relevant information can then be

communicated back to the GPS-enabled device and a user operating the GPS-enabled

device. The information can include a name for the field. The information can also

include alerts or reminders related to the field. Such information may be beneficial to the

user in numerous ways. For example, if the user is an employee of a large producer or does

custom farming for a large producer, the user may have limited knowledge and experience



with the field. If an employee is told to apply herbicide on a field identified as "Gobbler's

Knob", then when the employee reaches the field, they will receive verification that they

are in fact in the field known as Gobbler's Knob. This message is shown in FIG. 4A.

Alternatively, if the employee goes to the wrong field and then receives notification that

they are entering the field known as the "South Bottom", then they will recognize they are

not in the correct field.

In addition, based on the location, different contextual alerts and messages

associated with the field may be communicated to the user based on their geoposition. For

example, when the user reaches Gobbler's Knob, a message may appear which says,

"Warning! Seed planted here does not include a glyphosate tolerance trait. DO NOT

APPLY herbicide with glyphosates." This message is shown in FIG. 4B. Such an alert can

assist in preventing damage to the crop. Thus knowledge of the particular seed product

planted in the field and the traits of the seed product, including herbicide resistant traits,

can be used to provide useful information at the growing point.

Another example of a contextual alert may be that based on the GPS location and

known weather predictions. If heavy rain is forecast, a message may appear which says

"Caution! Heavy rain expected. Do not spray." This message is shown in FIG. 4C. Thus

knowledge of the geoposition and additional information allows potentially valuable

contextual information to be provided to the user at the point and time of need.

To assist in providing contextual messages or alerts to the user, information other

than the geoposition may be taken into account. This can include information such as

historical weather conditions, predicted weather conditions, type of seed product, genetic

traits of the seed product, known soil conditions, and other types of relevant information.

In addition, to assist in providing contextual information the time of year relative to the

planting date, growth cycle, or other information can be taken into account to help

determine what the user's purpose for visiting the field may be. Alternatively, the user may

be prompted to select their purpose for the visit to the field. This may be a part of the data

collection described later herein.

FIG. 5 illustrates examples of different information available through the remote

database 38 or otherwise. The data can include weather data 40, which may be historical

weather data, predicted weather data, or other types of weather data. The weather data may



include precipitation information, temperature information, photo-period information, or

other types of weather-related data. Data may also include producer data 42. The

producer data may be current data or historical data collected from the producer or

otherwise. The producer may be able to access such information to update it. The data

may also include relevant neighbor data 44. Neighbor data 44 may include data associated

with nearby fields which may have information relevant to conditions of the present field.

For example, the neighbor data may include an insect infestation of a nearby field, which

may be relevant to the condition of the present field. Other types of data include pest data

46 which may include information regarding various types of insecticides, weeds, or

diseases including the types of conditions which affect the likelihood of infestation.

Genetic data 48 is also accessible. The genetic data may include information such as

whether the plants being grown contain any particular disease resistant traits, herbicide

resistant traits, or other traits which may affect production or diagnosis of the condition of

plants within the field. The various types of data shown are merely representative as other

types of data may also be used.

Where a GPS-enabled phone or other mobile device is used, a software application

for the mobile device may be run by the user to determine the GPS position and

communicate that position as well as other information. The communication may be made

in any number of ways, including through messaging, including short message service

(SMS) messaging, multimedia message service (MMS) messaging, enhanced message

service (EMS), or other type of messaging. Of course, instead of such messaging

protocols, a direct wireless communication link can be made for exchange of information

where the mobile device supports such a communication link. The mobile device may

support any number of protocols or wireless standards, including those associated with

cellular communications, Wi-Fi, or other communication protocols or standards.

It is to be further understood that any number of security measures may be taken

such that only authorized personnel are permitted access to the system. For example, such

a system may provide permissions based on phone number. Thus, only information

communicated from a device having an authorized phone number would be able to use the

system. Instead of providing permissions based on phone number, other means may be

used, including providing permissions based on other types of identifiers, access codes, or



otherwise. It should be further appreciated that phone numbers or other identifiers

associated with a producer or user can be associated with particular fields or sets of fields

in order to provide additional context. Thus, for example, a warning may be provided to a

user who is located within a field that is not associated with them.

It should further be understood that a producer may be able to access the same

information through use of a web site or otherwise in addition to being able to access the

information from their phone.

4. Collecting data from a producer using a GPS enabled device

There are various methods available to producers to maintain field records. One

approach frequently used is pen and paper. One problem with such an approach is that the

records may be lost or misplaced and may not be readily available when a producer wishes

to consult or update them. Another approach is to use a handheld device running software.

One of the problems with such an approach is that use of such a system may require

purchasing additional hardware and software. Another problem with such an approach is

that such a system may require synchronization with a desktop system, such that not all

records are necessarily available at any point in time. Also, a handheld device may be lost,

stolen, or damaged resulting in loss of data. Another method of collecting field

information involves equipping farm machinery with GPS receivers and other systems.

Information is collected on memory cards which can then be read for data analysis or

reporting purposes. Typically, in such a system, each piece of farm equipment will need to

have its own data logging device which adds significantly to the expense and complexity of

the system.

Instead of such systems, a producer may use a GPS-enabled cell phone or other

GPS-enabled mobile communications device. Since many new cell phones come with

GPS on-board and many producers use a cell phone, such a system eliminates the need to

purchase additional data logging hardware and/or other external GPS units. In addition,

because the GPS-enabled cell phone or other GPS-enabled mobile communications device

provides for mobile communications information can be collected or accessed at the

growing point or point of data collection.



In such a system a remote database can be used for storing information which is

collected or accessed remotely. The remote database can be operated by an agricultural

input supplier (such as, but not limited to a seed product supplier) or other party. Such a

system may be particularly useful where multiple interested parties in the production

process have full or limited access to information which is collected. In addition to the

storage of the data remotely, remote analysis on collected data may be provided for and the

results of such remote analysis communicated to the producer at the point where useful to

do so. The approach of providing for remote storage also tends to eliminate training and

maintenance issues associated with a dedicated system.

One type of field record is what is generally known as a crop plan. A crop plan

typically includes a map, hand drawn, aerial or otherwise for a production operation and

indicates the fields which are a part of the production operation. For each field there are

acreages associated with the field. The crop plan at a minimum indicates what crops are to

be planted in what fields. Also, the crop plan generally includes forecasting of the amount

of seed needed, the amount or type fertilizer needed, pesticide requirements, or other

agricultural inputs. The crop plan may be updated with actual amount of seed used,

fertilizer applied, pesticides applied, or other information during the course of production.

Where the GPS-enabled mobile communications device is used, a producer can

access crop plan information for any field and update it from the field simply and

conveniently. Crop plans can be created and sent back and forth between the grower and

another. Crop plans can be edited in real time and the actual as-applied plan can be

seamlessly integrated back into a remote database and compared to the original crop plan.

Such a system is advantageous in that it allows for crop plans to be modified quickly and

conveniently at the growing point. It also provides for communicating the results of any

modifications of a crop plan to other interested parties including agricultural input

suppliers, agricultural product suppliers, agricultural service providers, landowners,

equipment suppliers, other parties to a production contract, financial services providers, or

other types of agricultural input suppliers.

It should be appreciated that because the mobile device is GPS enabled or can

otherwise determine geoposition, the mobile device can identify the field in which it is

located. This simplifies the process, avoids mistakes in associating data with the wrong



field, and allows for not only creating a record of geoposition but also time coding of when

information is entered into the system.

The system provides a user the ability to access and enter current and previous

year's information regarding a field via a GPS enabled device. The information can include

field characteristics, activities and field operations performed, products planted, products

applied, harvest data, projected physiological maturity dates, basic financial information

concerning the field or geographic region of interest. The user, when coming within close

proximity of a field, can be prompted on the GPS enabled device to access field records for

the respective field including the current season and previous season's records. The user is

able to view information about the field, enter/edit additional information about the field

and schedule activities to be performed on the field (such as, but not limited to herbicide

application). In addition to general information about the growing crop, users can be

signaled to indicate alerts on which specific pests might be present in the field (based on

pest models and weather data) and links to additional information on how to scout for and

manage those crop pests potentially predicted to be present. Where such an alert is given

to a user, the user can then perform one or more steps necessary to acquire additional

information and then update the database accordingly.

Currently, farm operators monitor the progress of their crops and make applications

of products intermittently throughout the year by physically visiting the crops. When these

visits occur, operators managing multiple fields need background information on the fields

they visit to bring context to their observations. In addition, operators may enter a field

with a piece of equipment expecting to make an application of a pesticide, fertilizer or

perform a tillage operation. Due to the increased complexity of pesticide/genetic

interactivity today (herbicide resistance, etc.), such a system allows the operator the ability

to ensure they are in the correct field to perform a specific application and that the

application is appropriate for what has been planted. In the absence of an automated

monitoring system that automatically accesses field data, farm operators depend on hand¬

written records. Outside of written descriptions or pictures, hand written records lack the

ability to ensure operators (or their designates) are in a correct field for note taking or for

making appropriate applications of product.



The system offers a producer a convenient method to record and retrieve field

information and to navigate themselves within fields and between fields. The system is

based on a GPS enabled cell phone with a data logging/retrieval application that connects

to a central database at a remote location. When a user enters a field, the GPS in the phone

is triggered on by using a protocol which then retrieves the appropriate field data associated

with the location of the user. The user can then collect data in real-time about the current

field, or retrieve historical information such as a planting operation. Other information

may also be available to the user from the phone, including the soil type the producer is

standing on, weather data and forecasts, environmental classification, pest alerts, yield

history, and other production related information. The producer would also have the ability

to navigate back to places within a field to scout different hybrids, take stand counts,

inspect for pests, or capture and upload photos from the field. When the producer leaves

the field, the protocol may then trigger the phone to wirelessly send and store information

back to the remote database which may be made available for editing and reporting online

by the producer.

One of the further advantages that may be realized is that due to the remote analysis

which may draw upon a number of different sources of data, the producer has access to

more complete and accurate information than may be available than if they had their own

independent system. This includes troubleshooting information. In addition, the producer

is able to benefit from such access without requiring expensive hardware and software. In

addition, the system streamlines the process of information exchange between the producer

and others. Also, the system allows the producer to add to the available information to

improve or fine tune any models used. For example, the remote database may access

weather information to determine what expected weather conditions were for a field,

including how much rain was received. However, it is known that the amount of rain

received can vary significantly from what is predicted due to "spotty" showers. The

producer monitoring the field may enter information regarding the rainfall the producer

measured at the field or indicate that based on their observations the field received more or

less rain than weather information indicated. Thus, in this manner, more accurate

information about the field is obtained. Such information may be useful to the farmer or

agricultural input supplier, or others.



It should further be appreciated that the electronic device may collect data with

various types of sensors either directly or through a communications link with another

device. For example, a device within the field may provide for BLUETOOTH, UWB, Wi-

Fi, or other types of wireless communication and may then communicate with an electronic

device associated with a user who is in a land management zone. Thus, for example, if

there is a sensor network associated with the field for data collection purposes, information

from the sensor network may be collected by the electronic device. Also, information

collected or stored by equipment used in the field may be harvested by the electronic

device.

5. Use of camera phone or other electronic device for data acquisition and
remote analysis

To identify common pests today, farm operators typically receive training through a

variety of means including industry publications, university newsletters, and internet sites.

Another alternative to identify pests is to call a trained agronomist to the field for

assistance. Training has become more expensive and time consuming. Scheduling a visit

from an agronomist can also take time and not provide quick enough results. If certain

pests reach threshold levels quickly, any delay in treatment can cause loss of yield or value

of the crop planted. By providing electronic identification and potential management

solutions, the system allows for less delay and potentially reduces overall crop loss from

pests.

Examples of pests for corn include beetles, billbugs, sugarcane beetles, beet larvae,

billbug larvae, corn rootworm, white grubs, wireworms, aphids, cornstalk aphids,

cutworms, cornstalk borer, seed corn maggots, chinch bug, corn leaf aphids, spider mites,

corn earworm, European corn borer, grasshoppers, armyworms, corn leafhopper, corn leaf

miner, cucumber beetles, flea beetles, thrips. Of course, there are other possible pests.

Examples of diseases of corn include grey leaf spot, leaf blight, bacterial soft rot,

charcoal rot, common rust, common smut (boil smut), corn stunt, exserohilum root rot,

fusarium ear rot, fusarium stalk rot, head smut, maize dwarf mosaic, pythium stalk rot, seed

rots and damping-off. Of course, there are other possible diseases as well. Other types of



crops may share some of the same types of pests and diseases. Other types of crops may

also be susceptible to different types of pests and diseases.

The system provides users with the ability to capture an image of a pest, disease or

damaged plant and submit it to an image-matching database for identification. Once an

image is received, an imaging program performs a search against a database of pests,

disease and plant damage and return likely results to the users. Images can be submitted to

the imaging program via a PC or a mobile device, including a cell phone. In addition to

receiving results of the search electronically, the user also may receive relevant scouting

and further identification steps, followed by control or management information regarding

the issue. If desired, the user could also schedule a personal visit to the geolocation by a

service agent for further review. Also, if desired, the user can schedule treatment for the

target pest with a retailer of their choice.

In order to use such a methodology, the producer acquires an image of the condition

such as by using the camera of a camera phone. The camera phone may also be GPS

enabled so that geospatial data regarding where the image is acquired can be determined.

The location can then be correlated to a particular field as previously explained.

Alternatively, a producer can otherwise identify the field or location or select a field or

location from those associated with the producer. The image is then electronically

communicated to a remote location. At the remote location the image is analyzed using

image processing techniques to identify the condition of the plant whether diseased, pest

infested, or otherwise. This image analysis can be performed using any number of known

image processing techniques including, without limitation, noise reduction, edge detection,

segmentation, feature extraction, and object recognition. In addition, the image analysis

may be aided by a library of images for known conditions for the plant which can be used

to compare features of the image being analyzed and the library images. In addition to the

image analysis, other data may be considered in order to provide a diagnosis of the plant

condition. This other data provides additional context and may include the location at

which the image is acquired, current or historical production information about the field in

which the image is acquired, knowledge of the seed product planted, pesticides used,

tillage practices, conditions diagnosed in nearby locations, and other information. The



additional information helps in the diagnosis as it may suggest potential diagnoses or

suggest diagnoses which should be precluded.

For example, if the crop being grown is corn and was corn the previous year (corn-

on-corn) then the likelihood of certain conditions is more prevalent. If the crop is known to

be genetically resistant to certain conditions, then the likelihood of such conditions is

lessened. If there is a known infestation in the area, then the condition may be more likely

to be due to the same infestation. Thus, in all of these cases, the diagnosis need not solely

rely upon the imaging analysis, but can incorporate all knowledge available which is

relevant to the diagnosis.

FIG. 6 illustrates one methodology. In step 50, an image of a plant is acquired in

the field. The image may be acquired using a GPS enabled camera phone so that a

geoposition of the plant and field can be communicated to a remote location as well as the

image. In step 52, the image is uploaded to a remote location. In step 54, the image is

analyzed to determine the plant condition of one or more plants within the field. The

analysis may be based on an image library as well contextual data about the field which

may assist in diagnosing the conduction. Once a diagnosis is made, the diagnosis is

electronically communicated to the producer in step 56. In addition to the diagnosis, the

producer may be presented with additional information. The additional information may

include an image of a plant with the diagnosed condition from a library of such images so

that the producer can compare this image with what is present in their field. This allows

the producer to confirm that the diagnosis made is correct and also increases their

confidence in the system, even with respect to conditions which they are not particularly

familiar with. It also provides a way to verify that the correct diagnosis was given as the

producer can then compare an image of the known condition to the observed condition and

verify that the diagnosis was correct, even though they are not personally familiar with the

diagnosed condition. The additional information may also include treatment information

or prompts for further information which can be used to prescribe a treatment. For

example, the further information can relate to the extent of the condition—is the plant

condition isolated or is present in 30 percent of the field, 50 percent of the field, or 100

percent of the field? The further information can then be used as necessary to prescribe an

appropriate treatment.



The additional information may be a recommendation that an agronomist or other

trained professional inspect the field before other action is taken. Alternatively, the

additional recommendation may be a recommendation for a chemical treatment. In either

case, a request for the field visit or treatment program may be made immediately. It should

be appreciated that this allows for a rapid response to an identified condition and is

convenient for the producer.

FIG. 7A and FIG. 7B illustrate embodiments of a screen display on a phone or other

mobile communications device. In FIG. 7A, an image is associated with a geolocation. In

FIG. 7B, results of the remote analysis of the image are shown to a user to indicate whether

their observations are consistent with the analysis.

Data acquisition and analysis may be used for other purposes as well. For example,

data acquisition and analysis may be performed for monitoring the growth stage of a plant.

Correctly identifying the growth stage of a plant is useful for in a number of ways. For

example, application of chemical agents may require that a particular growth stage be

reached. A gene switch may be associated with a particular growth stage and therefore the

growth stage may need to be monitored.

6. Defining of crop management zones

Using a GPS enabled device, producer may also define crop management zones

while they are in the field. A crop management zone is an area or space associated with

crop management related information. A producer may choose to define their own crop

management zones for any of a variety of reasons, including based on production practices,

applied to different areas, observations about different areas, such as, but not limited to,

agronomic conditions, plant growth conditions, environmental conditions, or other types of

observations. A producer may define or use any number of different crop management

zones. Any point may be associated with any number of crop management zones.

Different types of crop management zones may be represented in layers and any number of

layers may be used.

A producer may use a GPS-enabled device to assist in the defining of crop

management zones. The producer may define an area in various ways. FIG. 8A provides a

screen display for a GPS enabled device. As shown in FIG. 8A, a current location of a



point associated with the GPS enabled device is given, such as by latitude and longitude.

A producer may select a zone associated with the point, such as indicating that the current

location is inside the zone, the current location is outside the zone, or the current location is

on the boundary of the zone. The information from one or more points may be used to

define the zone. Only one point is needed where the point is the zone. There are other

ways to define a zone as well. FIG. 8B illustrates a screen display for a GPS enabled

device for a mode which traces a zone or zone segment. In such a mode, the user may walk

around the zone or a portion of the zone to define a boundary for the zone. FIG. 8C

indicates that the zone segment traced may be combined with one or more additional zone

segments or overlayed with one or more additional zones to assist a producer in defining

zones. Thus, for example, the boundary of a field may already be defined and the zone

being defined is a portion of the field. The producer need not trace the complete boundary

for the zone being defined. Instead, the producer need only trace a segment of the zone and

combine this segment with the already established boundary of the field in order to

establish one or more zones.

Another way in which a zone may be defined by a producer is shown in FIG. 8D.

Where the zone is a rectangular zone, a producer need only define two opposite or diagonal

corners of the field. Of course, other methods may be used for a producer to define a zone,

including methods based on the shape of the zone to be defined, existing zones that may

have segments that may be used to define a portion of the field. In addition, zones may be

automatically created based on data associated with different points. It should be further

understood that, although a producer may be able to create zones while in the field, the

producer or others may be able to create zones at other times. In addition, to assist in

creating zones at a later time, the GPS enabled device may prompt the producer to collect

data (including location data) while at the field so that such information may be used at a

later time in order to create zones. In addition, although zones are generally described as

two-dimensional areas, a zone may be three dimensional such as a 3-D space.

It should further be clear that not only producers may use the methods and systems

described herein, but also other users, including landlords, workers, consultants, crop

scouts, field service representatives, and others.



Therefore, automated field information methods and system have been described.

It is to be appreciated that the present invention is not limited to the specific disclosure

provided herein, but describes numerous variations, options, and alternatives.



What is claimed is:

1. A method for automated location-based information recall comprising:

determining a geoposition at a point using a geoposition determining mobile

communication device;

identifying a land management zone based on one or more predetermined land

management boundaries and the geoposition of the point;

wirelessly communicating information about the land management zone between the

geoposition determining mobile communications system and a remote site.

2. The method of claim 1 wherein the land management zone is a crop management

zone, the method further comprising analyzing agriculture production information

associated with the crop management zone at the remote site.

3. The method of claim 1 wherein the land management zone is a crop management

zone, the method further comprising collecting agricultural production information at the

point and wherein the step of wirelessly communication information includes wirelessly

communicating information about the crop management zone from the crop management

zone to the remote site.

4 . The method of claim 1 further comprising performing an analysis at the remote site

and wherein the step of wirelessly communicating information includes wirelessly

communicating information about the analysis from the remote site to the geoposition

determining mobile communications system.

5. The method of claim 4 wherein the analysis is at least partially based on at least one

genetics of plants growing in the land management zone, crop production information

associated with the land management zone, weather data associated with the land

management zone, and image analysis.



6. The method of claim 1 wherein the step of wirelessly communicating information

about the land management zone between the geoposition determining mobile

communications system and the remote site includes sending a digital image to the remote

site, analyzing the digital image at the remote site to determine condition of at least one

plant within the land management zone using image analysis.

7. The method of claim 6 wherein determining condition of the at least one plant

includes determining a disease or pest affecting the at least one plant.

8. The method of claim 1 wherein the one or more predetermined land management

boundaries being determined by analysis of as-planted data and wherein the one or more

predetermined land management boundaries include an isolation zone.

9 . The method of claim 1 wherein the mobile communications system comprises a

GPS enabled cellular phone.

10 . A method for making a representation of geolocation data, comprising:

identifying a first land management zone using a geoposition determining mobile

communication device;

determining a land management boundary for the first land management zone based on

geolocation information using a geoposition determining mobile communication

device;

maintaining a record of the first land management zone and the land management boundary

for the first land management zone;

associating data with the first land management zone; and

forming the representation of the geolocation data from the record of the first land

management zone and the land management boundary for the first land

management zone and the data.



11. The method of claim 10 wherein the first land management zone is a first crop

management zone and wherein the land management boundary for the first crop

management zone is a crop management boundary for the first crop management zone.

12. The method of claim 11 further comprising identifying a second crop management

zone corresponding with planting of a plant genotype; and determining a second crop

management boundary for the second field.

13. The method of claim 12 wherein the first crop management zone is separated from

and not adjacent to the second crop management zone.

14. The method of claim 11 wherein the step of determining the crop management

boundary for the first crop management zone is performed by analyzing GPS data acquired

during planting of the first crop management zone and wherein the step of determining the

crop management boundary for the second crop management zone is performed by

analyzing GPS data acquired during planting of the second crop management zone.

15. A method for providing agricultural information to users, comprising:

receiving an electronic communication from a GPS-enabled cell phone associated with a

user, the electronic communication comprising a geoposition of the GPS-enabled

cell phone;

determining a land management zone having boundaries containing the geoposition;

electronically communicating agricultural production information for the land management

zone to the user;

electronically receiving from the user agricultural production information about the land

management zone.

16. The method of claim 15 wherein the information is selected from the set consisting

of an alert indicating that the user is within the land management zone, an alert indicating

that a production operation should not be performed in the land management zone, and

additional information containing user observations about the land management zone.



17. A method of collecting data within a crop management zone regarding a plant

condition and providing an analysis regarding the plant condition, comprising:

acquiring an image of a plant having the plant condition within the crop management zone

using an electronic device;

communicating the image of the plant to a remote location for analysis;

analyzing the image of the plant at the remote location to determine the plant condition;

reporting the plant condition to the electronic device.

18. The method of claim 17 wherein the electronic device is a GPS-enabled cell phone.

19. The method of claim 17 further comprising sending treatment information for the

plant condition to the electronic device.

20. The method of claim 19 further comprising receiving a request from the electronic

device for scheduling of a service to treat the plant condition.

2 1. The method of claim 17 wherein the plant condition being determined at least in

part by at least one of the set consisting of presence of a pest, a nutrient deficiency, a biotic

condition, and an abiotic condition.

22. A method of collecting data within a land management zone regarding a physical

condition associated with the land management zone and providing an analysis regarding

the condition associated with the land management zone, comprising:

acquiring an image within the land management zone using an electronic device;

communicating the image to a remote location for analysis;

analyzing the image at the remote location to assist in determining the condition associated

with the land management zone;

reporting the condition associated with the land management zone to the electronic device.

23. The method of claim 22 further comprising sending treatment information for the

condition associated with the land management zone to the electronic device.



24. The method of claim 22 further comprising receiving a request from the electronic

device for scheduling of a service to treat the condition associated with the land

management zone.

25. The method of claim 22 further comprising:

acquiring additional data collected within the land management zone using the electronic

device;

communicating the additional data to the remote location for analysis;

analyzing the additional data to assist in determining the condition associated with the land

management zone;

wherein the electronic device is adapted to receive the additional data through wireless

communication with a sensor network.
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