
(19) United States 
(12) Patent Application Publication 

Shriver et al. 

US 20170131254A1 

(10) Pub. No.: US 2017/0131254 A1 
(43) Pub. Date: May 11, 2017 

(54) SYSTEM AND METHOD FOR CROP 
HEALTH MONITORING 

(71) Applicant: AgriSight, Inc., Ann Arbor, MI (US) 

(72) Inventors: John Shriver, Ann Arbor, MI (US); 
Mayank Agarwal, Ann Arbor, MI (US) 

(73) 

(21) 

(22) 

Assignee: AgriSight, Inc., Ann Arbor, MI (US) 

Appl. No.: 15/404,625 

Filed: Jan. 12, 2017 

Related U.S. Application Data 
Continuation of application No. 15/012,738, filed on 
Feb. 1, 2016. 
Provisional application No. 62/109,834, filed on Jan. 
30, 2015, provisional application No. 62/173,169, 
filed on Jun. 9, 2015. 

(63) 

(60) 

Publication Classification 

Int. C. 
GOIN 33/00 
G06K 9/00 
G06K 9/46 
G06K 9/62 
AOIC 2L/00 
G06T II/20 
G06O 50/02 

(51) 
(2006.01) 
(2006.01) 
(2006.01) 
(2006.01) 
(2006.01) 
(2006.01) 
(2006.01) 

OO N 

G06Q 10/06 (2006.01) 
G06Q 10/10 (2006.01) 
G06T 7/00 (2006.01) 
G06K 9/66 (2006.01) 

(52) U.S. Cl. 
CPC ....... G0IN 33/0098 (2013.01); G06T 70004 

(2013.01); G06K 9/00657 (2013.01); G06K 
9/4652 (2013.01); G06K 9/6215 (2013.01); 

G06K 9/66 (2013.01); G06K 9/00476 
(2013.01); G06T II/20 (2013.01); G06O 50/02 

(2013.01); G06Q 10/06393 (2013.01); G06O 
10/109 (2013.01); A0IC 21/007 (2013.01); 

G06T 2207/30188 (2013.01); G06K 2009/4666 
(2013.01); A0IG 25/16 (2013.01) 

(57) ABSTRACT 

A method for monitoring crop health of a geographic region 
includes receiving an image comprising a set of image 
elements, the image corresponding to a time unit, mapping 
an image element of the set of image elements to a geo 
graphic Sub-region of the geographic region, determining a 
geographic region performance value for the image element, 
determining a geographic region performance value change, 
and identifying a crop health anomaly based on the geo 
graphic region performance change and an expected geo 
graphic region performance value change. Determining the 
geographic region performance value for the image element 
can include determining a vegetative performance value for 
the image element, mapping the image element to a crop 
type, and normalizing the vegetative performance value. 
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SYSTEMAND METHOD FOR CROP 
HEALTH MONITORING 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of U.S. applica 
tion Ser. No. 15/012,738, filed 1 Feb. 2016, which claims the 
benefit of U.S. Provisional Application Ser. No. 62/109,834, 
filed on 30 Jan. 2015, and U.S. Provisional Application Ser. 
No. 62/173,169, filed on 9 Jun. 2015, which are all incor 
porated herein in their entireties by this reference. 
0002 This application is related to U.S. application Ser. 
No. 15/012,762, titled “System and Method for Field Vari 
ance Determination' filed on 1 Feb. 2016, which claims the 
benefit of U.S. Provisional Application No. 62/109,888 filed 
30 Jan. 2015 and U.S. Provisional Application No. 62/130, 
314 filed 9 Mar. 2015, all of which are incorporated herein 
in their entireties by this reference. 

TECHNICAL FIELD 

0003. This invention relates generally to the agricultural 
field, and more specifically to a new and useful system and 
method for crop monitoring in the agricultural field. 

BRIEF DESCRIPTION OF THE FIGURES 

0004 FIG. 1 is a flowchart representation of the method 
for crop health monitoring. 
0005 FIG. 2 is a flowchart representation of the method 
for crop health monitoring. 
0006 FIG. 3 is a schematic representation of the method 
for anomaly detection in crop health monitoring. 
0007 FIG. 4 is a schematic representation of the method 
for anomaly detection in crop health monitoring. 
0008 FIG. 5 is a graphical representation of comparing 
vegetative performance values. 
0009 FIG. 6 is a graphical representation of comparing 
relative performance. 
0010 FIGS. 7A-7C are graphical representations of noti 
fying a user. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0011. The following description of the preferred embodi 
ments of the invention is not intended to limit the invention 
to these preferred embodiments, but rather to enable any 
person skilled in the art to make and use this invention. 

1. Overview. 

0012. As shown in FIGS. 1-2, a method 100 for moni 
toring crop health of a geographic region includes receiving 
an image including a set of image elements, the image 
corresponding to a time unit S110, mapping an image 
element of the set of image elements to a geographic 
Sub-region of the geographic region S115, determining a 
geographic region performance value for the image element 
S120, and identifying a crop health anomaly based on the 
geographic region performance value and an expected geo 
graphic region performance value S140. 
0013 Determining the geographic region performance 
value for the image element 5120 can additionally or alter 
natively include determining a vegetative performance value 
for the image element S124, mapping the image element to 
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a crop type S126, and/or normalizing the vegetative perfor 
mance value S128. Identifying a crop health anomaly S140 
can additionally or alternatively include defining the geo 
graphic Sub-region as an anomalous geographic Sub-region 
S145. Identifying a crop health anomaly can additionally or 
alternatively include determining a geographic region per 
formance value change S130, and identifying the crop health 
anomaly based on the geographic region performance value 
change and an expected geographic region performance 
value change. The method 100 can additionally or alterna 
tively include diagnosing the crop health anomaly S150, 
determining a crop treatment S160, and/or notifying a user 
S170. 

(0014) The method 100 functions to identify crop field 
regions that are affected by plant diseases, pathogens, inju 
ries, stressors, benefactors, or any other suitable desirable or 
undesirable effect on the crops. Parameters of the identified 
anomalous region (e.g., the shape, change in severity over 
time, etc.) can additionally be used to identify the underlying 
cause of the anomaly (e.g., diseases, pathogens, injuries, 
stressors, etc.) and/or to recommend or initiate treatment on 
the affected area. 

(0015 The method 100 preferably functions to remotely 
monitor a geographic region (e.g., a crop field) for unex 
pected crop health anomalies. The method can further func 
tion to classify the crop anomaly and prescribe a treatment 
to rectify the crop anomaly. In this variation, the method 100 
can leverage a set of historical baselines (e.g., expected 
change) for the geographic region for each of a set of 
recurring time units (e.g., calendar months). In one example, 
each historical baseline includes an expected performance 
percentile for each geographic Sub-region within a geo 
graphic region. 
0016. In a first specific example, representations of which 
are shown in FIGS. 3 and 4, the method 100 can additionally 
or alternatively include receiving a new image of a field 
from a remote field monitoring system, identifying pixels 
representing a physical field within the new image, each 
pixel representing a field Sub-region, calculating a vegeta 
tive performance value for each identified pixel, determining 
a percentile rank for the pixel relative to the remainder of the 
pixels representing the field, determining a current deviation 
for the pixel by determining the difference between the 
determined pixel percentile (from the new image) and the 
prior pixel percentile (from a previous image), where the 
previous image is preferably the closest in time to the new 
image but can alternatively be any other Suitable image, 
determining a historic deviation corresponding to the field 
sub-region by determining the difference between a first 
historic pixel percentile (from a first historic image) and a 
second historic pixel percentile (from a second historic 
image), and identifying an anomaly when the difference 
between the current deviation and the historical deviation 
exceeds a threshold amount. 
0017. In a second specific example, representations of 
which as shown in FIGS. 3 and 4, the method 100 can 
additionally or alternatively include receiving a new image 
of a field from a remote field monitoring system, identifying 
pixels representing a physical field within the new image, 
each pixel representing a field Sub-region, calculating a 
vegetative performance value for each identified pixel, 
determining a percentile for each pixel, relative to the 
remainder of the pixels representing the field, determining a 
percentile change for each pixel since the previous image, 
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where the previous image is preferably the closest in time to 
the new image but can alternatively be any other suitable 
image), comparing the percentile change for each pixel with 
a historical percentile change for the pixel over the compa 
rable time unit (e.g., between the same months), and iden 
tifying an anomaly when the difference between the percen 
tile change and the historical percentile change for a pixel 
exceeds a threshold amount (the anomaly threshold). 
0018. In a third specific example, the method includes: 
receiving a new image associated with a first recurrent time 
unit in a first time duration (e.g., August of 2015); calcu 
lating a vegetative performance value for each image ele 
ment of the new image; for each geographic Sub-region 
associated with an image element of the image, normalizing 
the vegetative performance value, calculating an actual 
difference between the normalized vegetative performance 
value and a last normalized vegetative performance value 
for the geographic Sub-region, the last normalized vegetative 
performance value associated with a second recurrent time 
unit in the first time duration (e.g., July of 2015); calculating 
an expected difference between the expected normalized 
vegetative performance value for the first recurrent time unit 
and the expected normalized vegetative performance value 
for the second recurrent time unit; and identifying the 
geographic Sub-region as anomalous in response to the 
difference between the actual change and expected change 
deviating beyond a threshold deviation. This variation can 
additionally include: identifying a set of anomalous geo 
graphic Sub-regions; and classifying the set of anomalous 
geographic Sub-regions with a first anomaly class based on 
features of the set, using the anomaly-detection module. 
This variation can additionally include: determining a crop 
treatment prescription to treat the identified crop health 
anomaly or halt crop health anomaly progression. 
0019. The method 100 is preferably iteratively performed 
as each new image is received throughout a time duration 
(e.g., a given growing season), but can alternatively be 
performed at any other Suitable time, and include any other 
Suitable process. However, crop health anomalies can be 
otherwise identified. The method Dm is preferably per 
formed for images corresponding to different time units, but 
can alternatively be performed for multiple images Substan 
tially corresponding to a single time unit. However, the 
method 100, or any combination of steps of the method Dm. 
can be performed for any number of images corresponding 
to any number and/or combination of time units. The method 
Dm is preferably performed in whole or in part by a remote 
server system that is remote from the remote monitoring 
system and/or monitored geographic location, but can alter 
natively be performed in whole or in part by a user device, 
or by any other Suitable commuting system. The servers of 
the remote server system where the servers can be stateless, 
stateful, or have any other Suitable configuration or property. 
The user device is preferably a mobile device associated 
with the user, including mobile phones, laptops, Smart 
phones, tablets, or any other suitable mobile device. The 
user device is preferably connected to the remote server, 
where the connection is preferably a wireless connection, 
such as WiFi, a cellular network service, or any other 
Suitable wireless connection, a near field connection, such as 
radiofrequency, Bluetooth, or any other suitable near field 
communication connection, or a wired connection, such as 
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a LAN line. The user device can additionally or alternatively 
function as the server, such as in a distributed network 
system. 

2. Benefits. 

0020. This method 100 can confer several benefits over 
conventional crop monitoring methods. First, the method 
100 uses remote monitoring data (e.g., satellite images), 
Such that entire crop fields can be monitored for anomalous 
events (e.g., unexpected change in geographic region per 
formance). This is in contrast with conventional methods, in 
which only small portions of the crop fields can be sampled 
for anomalous events (e.g., disease). 
0021 Second, the method 100 can detect the crop anoma 
lies in real- or near-real time (e.g., as the remote monitoring 
data is received). This is in contrast with conventional 
methods, which can only detect crop anomalies after the 
growing season is over (e.g., by using remotely sensed or 
otherwise determined data collected over the entirety of the 
growing season) or detect crop anomalies when a user 
affirmatively requests an anomaly analysis (e.g., when a user 
physically enters the crop field to check for crop failure). 
0022. Third, the method 100 can differentiate between 
expected changes in the crop performance (e.g., due to 
different crop growth stages, differences in the way the crop 
reacts to the soil in a given geographic Sub-region, etc.) by 
leveraging a set of historical geographic region performance 
values. The set of historical geographic region performance 
values preferably includes historical performance metrics 
for each of a set of geographic Sub-regions for each of a set 
of recurring time units (e.g., recurring calendar months. In 
variations leveraging the historic geographic region perfor 
mance values (e.g., historic performance indices), the 
method 100 can assume that the crop performance of a 
geographical Sub-region is heavily influenced by the soil 
performance of the geographic Sub-region, and can assume 
that the relative soil performance of a geographic Sub-region 
for the given recurring time unit (relative to the remainder of 
the geographic Sub-regions for the time unit) will remain 
Substantially constant across multiple growing years. For 
example, a geographic Sub-region that has historically 
yielded crops performing in the 90th percentile in June can 
be expected to yield crops performing in the 90th percentile 
in the June of this growing season. Furthermore, in these 
variations, using the historic geographic region performance 
values to correct the measured relative geographic region 
performance can function to account for the expected 
change in the geographic region performance value between 
a first and second time unit (e.g., the expected change in crop 
performance percentile between June and July of each 
growing season). 
0023 Fourth, because the method 100 is remotely moni 
toring the entire geographic region over time, the method 
100 can confer the additional benefit of recording and 
identifying anomaly patterns (e.g., geographic coverage 
pattern, spread pattern, spread rate, etc.). These patterns can 
Subsequently be used to identify the cause of the anomaly, 
be used to recommend remedial treatment, and/or be used in 
any other Suitable manner. 
0024 Fifth, the method 100 can leverage the anomaly 
detection capabilities to notify the user of anomalies in crop 
health. Notifying the user of the anomalies can include 
presenting a geographic region performance map to a user 
and informing the user of where the crop health anomaly 
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resides on the geographic region performance map. In doing 
so, the method 100 can additionally or alternatively direct 
the user from the user's current location to the geographic 
Source of the anomaly. 
0025 Sixth, the method 100 can enable the generation of 
geographic region performance maps measuring change in 
performance for the geographic region, where the maps 
possess Superior image clarity and performance metrics 
compared to traditional yield maps and soil Zone maps. 

3. Method. 

3.1 Receiving an Image: Mapping Image Elements. 

0026. As shown in FIGS. 1-4, the method 100 can 
include receiving an image including a set of image ele 
ments, the image corresponding to a time unit S110, and 
mapping an image element of the set of image elements to 
a geographic Sub-region of the geographic region S115. The 
received image is preferably included within crop monitor 
ing data, which can include received images, prior images, 
image elements (e.g., a pixel, a Superpixel, a digital value, an 
image segment, etc.) and/or any other Suitable type of data. 
The image is preferably associated with a geographic loca 
tion (e.g., based on the location of the capturing device, the 
timestamp, etc.), wherein the set of image elements are 
preferably mapped based on the geographic location, the 
geographic area encompassed within the capturing device 
field of view, and the location of the image element within 
the image, or be mapped based on any other suitable data. 
The image elements are preferably separate (e.g., non 
overlapping) portions of the image, wherein the image can 
be split into a matrix of image elements, but can alterna 
tively be overlapping or otherwise interrelated portions of 
the image. Examples of image elements include pixels, 
objects, or any other Suitable image element. 
0027. The image can be received and/or mapped using 
the system and method disclosed in U.S. application Ser. No. 
15/012,762 filed 1 Feb. 2016 and titled “SYSTEM AND 
METHOD FOR FIELD VARIANCE DETERMINATION, 
which is herein incorporated in its entirety by this reference. 
However, the image can be received and/or the image 
elements mapped to geographic Sub-regions and/or locations 
in any other Suitable manner. 

3.2 Determining a Geographic Region Performance Value. 
0028 Determining a geographic region performance 
value S120 functions to generate a metric (e.g., expected 
performance value, reference performance value, etc.) to 
measure land performance of a geographic Sub-region and/ 
or geographic region for comparison with land performance 
at other times. Determining a geographic region perfor 
mance value S120 can additionally or alternatively include 
determining a vegetative performance value for an image 
element S124, mapping an image element to a crop type 
S126, and/or comparing vegetative performance values 
S128. 

0029. In one variation, determining a vegetative perfor 
mance value for an image element includes: splitting the 
image into a set of image elements, for each image element, 
determining a respective visual signal parameter from the 
image element (e.g., intensity of a given light wavelength); 
and calculating a vegetative performance value from the 
visual signal parameter (e.g., calculating a WDRVI value for 
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the pixel). Determining the vegetative performance value 
can additionally include storing the determined vegetative 
performance value in association with the geographic Sub 
region associated with the respective image element. Deter 
mining the vegetative performance value can additionally 
include: identifying image elements and/or geographic Sub 
regions growing the same crop type or varietal and normal 
izing the vegetative performance values for each of the 
identified image elements and/or geographic Sub-regions 
based on the remainder of the identified image elements 
and/or geographic Sub-regions. Determining the vegetative 
performance value can additionally include: generating a 
yield proxy map by mapping the normalized vegetative 
performance values based on the respective geographic 
Sub-region or respective geographic locations. 
0030. In a second variation, the vegetative performance 
value is determined using the method and system disclosed 
in U.S. application Ser. No. 15/012,762 filed 1 Feb. 2016 and 
titled SYSTEMAND METHOD FOR FIELD VARIANCE 
DETERMINATION,” which is herein incorporated in its 
entirety by this reference. However, the vegetative perfor 
mance values can be otherwise determined. 

3.3 Identifying a Crop Health Anomaly. 
0031. As shown in FIGS. 1-4, identifying a crop health 
anomaly S140 functions to identify unexpected performance 
characteristics of at least one geographic Sub-region and/or 
region. Identifying a crop health anomaly can additionally or 
alternatively include defining the geographic sub-region as 
an anomalous geographic Sub-region S145, and/or identify 
ing the crop health anomaly based on Supplemental data 
S148. 
0032 Crop health anomalies can be caused by pests, 
environmental effects (e.g., unexpected weather), crop 
inputs (e.g. changes in fertilizer application, changes in 
seeding), and/or any other Suitable cause. Any number of 
crop health anomalies can be determined for any number 
and/or combination of geographic Sub-regions, geographic 
regions, and/or any Suitable geographic area. The crop 
health anomaly is preferably identified S140 in response to 
geographic region performance value change determination 
S130, but can additionally and/or alternatively be performed 
at any Suitable time and/or in relation to any suitable step of 
the method 100. 
0033. A crop health anomaly is preferably identified 
based on comparison of geographic region performance 
values. Crop health anomalies are more preferably identified 
when actual geographic region performance characteristics 
deviate from expected characteristics beyond a threshold 
deviation, but crop health anomalies can additionally or 
alternatively be identified based on any other suitable unex 
pected characteristics (e.g., Soil characteristics, crop char 
acteristics, weather characteristics, etc.) associated with the 
geographic Sub-region, geographic region, and/or geo 
graphic area. 
0034 Geographic region performance values used in 
identifying crop health anomalies can be individual geo 
graphic region performance values, composite (e.g., com 
bined) geographic region performance values, predeter 
mined values, automatically determined values, user 
determined values, and/or an other suitable type of 
geographic region performance value. Combined geo 
graphic region performance values are preferably associated 
with a common time instance (e.g., a common month or day) 
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within a time duration (e.g., a growing season or calendar 
year). For example, all or a Subset of available geographic 
region performance values corresponding to time instances 
occurring within a recurrent time unit of a time duration can 
be aggregated together. In a specific example, all geographic 
region performance values corresponding to dates (time 
instances) falling within November (the recurrent time unit) 
of the current growing season (the time duration) can be 
combined (e.g., averaged) to form the geographic region 
performance values for November. In another specific 
example, a combined geographic region performance value 
can be a combination of the values associated with different 
days within the same month of July of a current growing 
season. However, identifying a crop health anomaly can 
additionally or alternatively be based on any other suitable 
data. 

3.3. A Identifying a Crop Health Anomaly Based on a 
Geographic Region Performance Value. 

0035. In a first variation, identifying a crop health 
anomaly S140 can include identifying the anomaly based on 
an actual geographic region performance value and an 
expected geographic region performance value for the same 
recurrent time frame. The actual geographical performance 
value preferably corresponds to a current instance of a 
recurrent time unit within a current time duration (e.g., 
August of the current growing season). The expected geo 
graphic region performance value preferably corresponds to 
a historic instance of the recurrent time unit within a historic 
time duration (e.g., August of a historic growing season). 
However, the actual and the expected performance values 
can correspond to any Suitable time instances, time units, 
and/or time durations. 

0036. In one example of the first variation, identifying the 
anomaly S140 can be based on the actual geographic region 
performance value for the geographic Sub-region differing 
beyond a threshold amount from the expected geographic 
region performance value. In a specific example, a crop 
health anomaly can be identified based on the deviation 
between a first geographic region performance value corre 
sponding to April 22 of the current growing season, and a 
second geographic region performance value corresponding 
to April 22 of a previous growing season. In another specific 
example, identifying the crop health anomaly S140 can 
include determining the difference between the current per 
centile ranking (e.g., with respect to geographic region 
performance values of the received image) for the geo 
graphic Sub-region (or representative pixel) and the historic 
percentile ranking for the geographic Sub-region. However, 
the anomaly can be otherwise identified based on the actual 
geographic region performance value and an expected geo 
graphic region performance value for the recurrent time 
frame. 

3.3.B. Identifying a Crop Health Anomaly Based on a 
Geographic Region Performance Value Change. 

0037. In a second variation, identifying the crop health 
anomaly S140 is based on an actual geographic region 
performance value change over time and an expected geo 
graphic region performance value change over time. An 
anomaly (e.g., an unexpected change) is preferably identi 
fied when the geographic region performance value change 
deviates from the expected geographic region performance 
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value change beyond a threshold amount. The threshold 
amount can be generic (e.g., the same for all fields), specific 
to the field, specific to the Sub-region, specific to the crop 
currently being grown on the field, specific to the manage 
ment practices, or otherwise determined. However, the crop 
health anomaly can be determined in any other suitable 
manner. Identifying changes in the performance of the field 
that do not stem from expected changes enables identifica 
tion of unexpected changes due to the crop type (e.g., over 
the growing season), unexpected seasonal changes in the 
performance of the soil or geographic region, and/or any 
other type of unexpected change due to any Suitable cause. 
This can assume that the average relative geographic Sub 
region performance variance pattern remains substantially 
the same year over year. 
0038 An actual and an expected geographic region per 
formance value change is preferably determined for each 
geographic Sub-region represented by an image element 
(e.g., pixel) in the image, but geographic region performance 
value changes can alternatively be determined for a subset of 
the geographic Sub-regions represented within the image, for 
the geographic region as a whole, or for any other Suitable 
geographic area. The actual and the expected geographic 
region performance value changes are preferably associated 
with the same geographic Sub-region, but can additionally or 
alternatively be associated with different geographic Sub 
regions, different geographic region, and/or any Suitable 
geographic area. 
0039. An actual geographic region performance value 
change is preferably calculated based on a first geographic 
region performance value determined as in S120 and a 
secondary geographic region performance value associated 
with a secondary image (e.g., a second image received in the 
past, a second image to be received in the future, a com 
posite image, etc.). Alternatively, the first geographic region 
performance value can be compared against a secondary 
geographic region performance value associated with the 
same image (e.g., a geographic region performance value 
associated with a different geographic Sub-region present in 
the image, a geographic region performance value associ 
ated with an image element corresponding to a different time 
unit, etc.), or against a geographic region performance Value 
not associated with an image (e.g., a predetermined refer 
ence geographic region performance value, an automatically 
determined geographic region performance value, a user 
influenced geographic region performance value, etc.), but 
the geographic region performance value change can be 
determined based on any Suitable combination and/or num 
ber of geographic region performance values. An actual 
geographic region performance value change is preferably 
determined by calculating the difference between the first 
geographic region performance value and the other geo 
graphic region performance value, but the geographic region 
performance value change can be otherwise determined. 
0040. A geographic region performance value change is 
preferably determined between two geographic region per 
formance values mapped to a common geographic Sub 
region. Alternatively, a geographic region performance 
value change can be determined based on geographic region 
performance values mapped to different geographic Sub 
regions, but geographic region performance value changes 
can be calculated with respect to any number and/or com 
bination of geographic region performance values mapped 
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to any number and/or combination of geographic Sub 
regions, geographic regions, and/or any Suitable geographic 
aca. 

0041) Identifying the crop health anomaly S140 can 
include calculating an actual geographic region performance 
value change. The actual geographic region performance 
value change is preferably between a first and a second 
geographic region performance value associated with a first 
and a second image, respectively, wherein the first image can 
correspond to a first instance of a first recurring time unit 
(e.g., the calendar moth of August), and the second image 
cam correspond to a first instance of a second recurring time 
unit (e.g., the calendar month of July). The first recurring 
time unit is preferably different from the second recurring 
time unit (e.g., July and August, respectively), but can 
alternatively be the same time unit as the second recurring 
time unit (e.g., July and July, respectively). The first instance 
of the second recurring time unit (e.g., July 2015) is pref 
erably earlier than the first instance of the first recurring time 
unit (e.g., August 2015). Alternatively, the first instance of 
the second recurring time unit can be substantially similar in 
time (e.g., concurrent with) or after the first instance of the 
first recurring time unit. However, any Suitable combina 
tions and/or types of time instances and/or time units can be 
associated with the first and/or the second geographic region 
performance values. 
0042. The first instances of the first and the second 
recurring time units are preferably sequential (e.g., January 
and February of the current growing season, June 1 and June 
2 of a current calendar year, etc.), but can alternatively be 
non-sequential. However, instances of the recurring time 
unit can relate to one another in any suitable fashion. The 
first instances of the first and the second recurring time units 
are preferably within a common or contiguous time duration 
(e.g., growing season, calendar year, etc.). For example, for 
a current growing season, the first instance of the first 
recurrent time unit (e.g., the calendar month of February) 
can correspond to February within the current growing 
season, and the first instance of the second recurrent time 
unit (e.g., the calendar month of March) can correspond to 
March within the current growing season. Alternatively, the 
time instances corresponding to the first and the second 
geographic region performance values can be within differ 
ent time durations. For example, a first and a second time 
duration can be defined as a first and a second calendar year, 
where the first geographic region performance value corre 
sponds to April 1 of the first calendar year, and the second 
geographic region performance value corresponds to April 1 
of the second calendar year. However, the geographic region 
performance values used in determining the geographic 
region performance value change can otherwise relate in any 
Suitable fashion to any number, combination, and/or type of 
time durations. 
0043. The expected geographic region performance value 
change is preferably determined from previously determined 
historic geographic region performance values correspond 
ing to the first and second recurring time units. The expected 
geographic region performance value change is preferably 
determined as the difference between a first and second 
historic geographic region performance value corresponding 
to the geographic region (or Sub-region) for the first and 
second recurring time units, respectively, but can otherwise 
be determined. The historical set of geographic region 
performance values preferably includes geographic region 
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performance values for each geographic Sub-region for each 
of a set of recurring time units. The historical set of 
geographic region performance values are preferably an 
aggregate of geographic region performance values across 
multiple time durations (e.g., across multiple growing sea 
Sons). Such that the historical set is not specific to any one 
time duration. However, the historical set can be specific to 
a specific time duration. In a specific example, the historical 
set of relative performance values includes a first and a 
second historical geographic region performance value. The 
first and the second historical geographic region perfor 
mance values are mapped to a common geographic Sub 
region. The first and the second historical geographic region 
performance values correspond to a January and a February, 
respectively, of a historic growing season. However, the 
historical set of geographic region performance values can 
additionally or alternatively include any other suitable infor 
mation. 

0044. In a first embodiment of the second variation, 
identifying the crop health anomaly S140 includes: calcu 
lating an actual performance change between a first and a 
second geographic region performance value corresponding 
to instances of a first and a second recurrent time unit within 
a current time duration; calculating an expected change 
between a first and a second historic geographic region 
performance value corresponding to instances of the first 
and the second recurrent time unit within at least one historic 
time duration; and comparing the actual and expected per 
formance changes. In a first example, the actual geographic 
region performance value change is determined as the 
difference between a first and a second geographic region 
performance value corresponding to a June and a July of the 
current growing season. In this specific example, the 
expected geographic region performance value change is 
determined as the difference between a first and a second 
historic geographic region performance value corresponding 
to June and July of at least one previous growing season. 
0045. In a second embodiment of the second variation, 
identifying the crop health anomaly S140 includes: calcu 
lating an actual performance change between a current 
performance value and a first historic performance value 
corresponding to instances of a first recurrent time unit 
within different growing seasons (e.g., the same recurrent 
time frame in different growing seasons); calculating an 
expected change between a prior performance value and a 
second historic performance value corresponding to 
instances of a second recurrent time unit within different 
growing seasons; and comparing the actual and expected 
performance changes. The first and second recurrent time 
units are preferably different, but can alternatively be the 
same. As an illustration of the second example, an expected 
geographic region performance value change can be calcu 
lated as the difference between the geographic region per 
formance value associated with September of the current 
growing season, and a historic geographic region perfor 
mance value associated with September of at least one 
historic growing season. Identifying the crop health anomaly 
could then be based on calculating the difference between 
the expected geographic region performance value change 
and the actual geographic region performance value change 
determined, in the illustration, as the change between a 
current geographic region performance value associated 
with October of the current growing season, and a second 
historic geographic region performance value associated 
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with October of at least one historic growing season. The 
second embodiment can function to accommodate for 
anomalies that occurred within the geographic Sub-region 
earlier in the growing season, and the anomalies Subsequent 
effects throughout the remainder of the growing season. 

3.3.0 Defining an Anomalous Geographic Sub-Region. 
0046. In a third variation, identifying a crop health 
anomaly S140 can include: identifying a set of anomalous 
geographic Sub-regions and determining that the set of 
anomalous geographic Sub-regions is indicative of a crop 
health anomaly based on a characteristic of the set of 
anomalous geographic Sub-regions S145. 
0047. Identifying an anomalous geographic Sub-region 
functions to define at least one anomalous geographic Sub 
region from which a crop health anomaly can be identified. 
The anomalous geographic Sub-region can be included in the 
set of anomalous geographic Sub-regions. Alternatively, the 
anomalous geographic Sub-region can stand alone, but can 
otherwise be related to geographic areas captured by the 
image. The anomalous geographic Sub-region is preferably 
the same size as the geographic area represented by an image 
element, but can alternatively be larger than that represented 
by an image element (e.g., larger than a pixel), Smaller, or be 
any other Suitable size. 
0048. In a first variation, actual and expected perfor 
mance values and/or performance value changes can be 
calculated and compared for each geographic Sub-region 
using the method discussed above (for identifying anoma 
lous image elements and/or corresponding geographic Sub 
regions), wherein the geographic Sub-region is used as the 
unit of comparison instead of an image element. In a second 
variation, anomalous geographic Sub-regions can be identi 
fied from the underlying image elements, wherein the under 
lying image element is identified as anomalous. However, 
the anomalous geographic Sub-region can be identified in 
any other Suitable manner. However, any suitable geo 
graphic area and/or its corresponding image element (e.g., a 
pixel corresponding to a geographic Sub-region with unex 
pected performance) can be can be defined as anomalous in 
any Suitable fashion. 
0049. Determining that the set of anomalous geographic 
Sub-regions is indicative of a crop health anomaly based on 
a characteristic of the set of anomalous geographic Sub 
regions S145 can function to reduce the probability of false 
positives (e.g., notifying users of a crop health anomaly 
when none exists). The set of anomalous geographic Sub 
regions from which the crop health anomaly is identified 
preferably includes geographic Sub-regions and/or image 
elements that are captured within a received image. Alter 
natively, the set of anomalous geographic Sub-regions can 
include geographic Sub-regions excluded or partially 
included in the content of the image received as in Silo, but 
the set of anomalous geographic Sub-regions can include any 
Suitable geographic Sub-region possessing performance 
characteristics deviating from expected. 
0050. In a first variation, the set of anomalous geographic 
Sub-regions can be identified as a crop health anomaly based 
on the relative locations of anomalous geographic Sub 
regions with respect to other anomalous geographic Sub 
regions within the set, such as whether anomalous geo 
graphic Sub-regions are positioned contiguously, within a 
predetermined geographic or image distance of another 
anomalous geographic Sub-region (e.g., when the anomalous 
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geographic Sub-regions within the set exhibit a predeter 
mined concentration), and/or Substantially near one another. 
For example, a crop health anomaly can not be identified if 
a given pixel is mapped to an anomalous geographic Sub 
region bordered by normal geographic Sub-regions, but a 
crop health anomaly can be identified if the anomalous 
geographic Sub-region is bordered exclusively by other 
anomalous geographic Sub-regions (e.g., a cluster of pixels 
are identified as anomalous). In a second variation, the 
anomaly can be identified based on the number and/or 
density of contiguous and/or non-contiguous anomalous 
geographic Sub-regions. In a third variation, the anomaly can 
be identified when the geographic pattern or distribution of 
anomalous geographic Sub-regions within the geographic 
region (or virtual representation thereof) Substantially 
matches a known pattern indicative of a crop health anomaly 
or is otherwise classified as a crop health anomaly. However, 
crop health anomalies can be identified S145 based on any 
suitable relationship between any number and/or combina 
tion of anomalous geographic Sub-regions, normal geo 
graphic Sub-regions, and/or other Suitable geographic areas 
or data. 

3.3.D Identifying an Anomaly Based on Supplemental Data. 
0051. In a fourth variation, as shown in FIG. 2, identi 
fying a crop health anomaly S140 can additionally or 
alternatively include identifying the crop health anomaly 
based on supplemental data S148, which functions to con 
sider supplemental data in determining whether an anomaly 
in crop health exists. Supplemental data types can include 
soil data (e.g., soil texture, Soil hydraulic properties, soil 
organic matter, etc.), weather data (e.g., daily temperature, 
precipitation, radiation, etc.), crop management data (e.g., 
user-inputted data, historic seeding prescriptions, treatment 
application system measurements, etc.), and/or any other 
Suitable data type Supplemental to geographic region per 
formance value data. Supplemental datasets can be received 
from a user, a third party (e.g., a service Supplying remote 
images of the geographic region) and/or determined (e.g., 
predetermined or automatically determined based on time, 
geographic area location, etc.) by any Suitable entity in any 
Suitable fashion. For example, a user, at a user interface of 
a user device, can Submit historic Seeding data for a geo 
graphic Sub-region, and the Supplemental data can be used 
in identifying the crop health anomaly. A received supple 
mental dataset can be associated with the actual geographic 
region performance value change, where the Supplemental 
dataset comprises at least one of a Soil characteristic, a 
weather characteristic, and a user input. The Supplemental 
dataset can be compared to a historic Supplemental dataset 
associated with the expected geographic region performance 
value change, and identifying the crop health anomaly S140 
can be identified by comparing the Supplemental dataset to 
the historical supplemental dataset. Alternatively, the 
Supplemental dataset can be associated with both the actual 
and the expected geographic region performance value 
change. However, the Supplemental dataset and/or the his 
toric Supplemental dataset can include any Suitable Supple 
mental characteristic, and/or can be associated with any 
suitable type of data. 

3.3.E Generating an Anomaly-Determination Model. 
0052. In a fifth variation, identifying the crop health 
anomaly can include generating an anomaly-determination 
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model for identifying the crop health anomaly. The 
anomaly-determination model (anomaly-determination 
module) is preferably generated based on feature types, 
including: any type of geographic region performance data 
(e.g., vegetative performance Values, geographic region per 
formance values, changes in geographic region performance 
values, etc.), identified anomalous geographic Sub-regions 
(e.g., number of anomalous areas, pattern of anomalous 
areas, frequency and/or degree of contiguous anomalous 
areas, etc.) and/or Supplemental data (e.g., Soil data, weather 
data, crop management data, etc.). However, an anomaly 
determination model for identifying crop health anomalies 
can otherwise be generated. Subsequent to analyzing a 
received image for crop health anomalies (e.g., after com 
paring the actual and expected geographic region perfor 
mance value changes), the generated model can be updated 
with data associated with the received image. For example, 
the method 100 can additionally or alternatively include 
updating the expected geographic region performance value 
change for the geographic Sub-region based on the actual 
geographic region performance value change. 
0053. The anomaly-determination model preferably 
leverages a machine learning algorithm that is trained with 
a training dataset including training samples, each training 
sample associated with a set of features, each feature cor 
responding to a feature type. Alternatively, any type of 
model can be employed in identifying crop health anoma 
lies. In examples, the machine learning algorithm can be 
characterized by a learning style including any one or more 
of Supervised learning (e.g., using logistic regression, using 
back propagation neural networks), unsupervised learning 
(e.g., using an Apriori algorithm, using K-means clustering), 
semi-supervised learning, reinforcement learning (e.g., 
using a Q-learning algorithm, using temporal difference 
learning), and any other suitable learning style. Furthermore, 
the machine learning algorithm can implement any one or 
more of a regression algorithm (e.g., ordinary least squares, 
logistic regression, stepwise regression, multivariate adap 
tive regression splines, locally estimated scatterplot Smooth 
ing, etc.), an instance-based method (e.g. k-nearest neigh 
bor, learning vector quantization, self-organizing map, etc.), 
a regularization method (e.g., ridge regression, least absolute 
shrinkage and selection operator, elastic net, etc.), a decision 
tree learning method (e.g., classification and regression tree, 
iterative dichotomiser 3, Cs, chi-squared automatic inter 
action detection, decision Stump, random forest, multivariate 
adaptive regression splines, gradient boosting machines, 
etc.), a Bayesian method (e.g., naive Bayes, averaged one 
dependence estimators, Bayesian belief network, etc.), a 
kernel method (e.g., a Support vector machine, a radial basis 
function, a linear discriminate analysis, etc.), a clustering 
method (e.g. k-means clustering, expectation maximization, 
etc.), an associated rule learning algorithm (e.g., an Apriori 
algorithm, an Eclat algorithm, etc.), an artificial neural 
network model (e.g., a Perceptron method, a back-propaga 
tion method, a Hopfield network method, a self-organizing 
map method, a learning vector quantization method, etc.), a 
deep learning algorithm (e.g., a restricted Boltzmann 
machine, a deep belief network method, a convolution 
network method, a stacked auto-encoder method, etc.), a 
dimensionality reduction method (e.g., principal component 
analysis, partial lest squares regression, Sammon mapping, 
multidimensional scaling, projection pursuit, etc.), an 
ensemble method (e.g., boosting, boostrapped aggregation, 
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AdaBoost, stacked generalization, gradient boosting 
machine method, random forest method, etc.), and any 
Suitable form of machine learning algorithm. 
0054. In an example where the model is generated based 
on a machine learning algorithm, the labels for the training 
data are preferably binary, indicating whether individual 
training samples are associated or not associated with a crop 
health anomaly. Alternatively, the labels can be non-binary 
(e.g., labels indicating probability of crop health anomaly, 
different labels for different types of crop health anomalies, 
labels indicating an unexpected change in performance, 
etc.). 
0055. In a first illustration of the example, an image is 
received as in S110, geographic region performance values 
and geographic region performance value changes are deter 
mined for image elements of the image, Supplemental data 
is received and associated with the image elements, and the 
data (e.g., the performance data and the Supplemental data) 
is used as a test sample upon which the model (e.g., 
generated from historic performance data and historic 
Supplemental data) is run, where the model outputs whether 
the test data is associated with a crop health anomaly. The 
test data can Subsequently be used in updating the machine 
learning model by retraining the model on training data that 
now includes the test data. In a second illustration of the 
example, a set of anomalous geographic Sub-regions can be 
identified in response to performance values for those sub 
regions differing from expected performance values beyond 
a threshold amount. Characteristics (e.g., geographic pat 
tern, change in performance values of the Sub-regions over 
time, number of anomalous Sub-regions, etc.) of the set of 
anomalous geographic Sub-regions can be used as features to 
use with a machine learning model. 
0056. However, machine learning models for identifying 
crop health anomalies can be generated and/or applied in 
any suitable manner. 

3.4 Diagnosing the Crop Health Anomaly. 

0057. As shown in FIG. 2, the method 100 can addition 
ally or alternatively include diagnosing the crop health 
anomaly S150, which functions to assess the cause or causes 
of the crop health anomaly. Diagnosing the crop health 
anomaly S150 can include recording and identifying 
anomaly patterns (e.g., geographic coverage pattern, spread 
pattern, spread rate, etc.), that can Subsequently be used to 
identify the cause of the anomaly, be used to recommend 
remedial treatment, and/or be used in any other suitable 
manner. The crop health anomaly can additionally or alter 
natively be diagnosed based on Supplemental data (e.g., Soil 
data, weather data, crop treatment data, user input, etc.). The 
diagnosed cause of the crop health anomaly is preferably 
associated with a confidence level indicating a probability 
that the diagnosed cause is the actual cause of the crop health 
anomaly. Alternatively, multiple potential causes can be 
identified and ranked in relation to the probability that the 
respective potential cause is the actual cause of the crop 
health anomaly. However, any number of potential causes 
and/or confidence levels associated with the potential causes 
can be identified for any number of crop health anomalies. 
The crop health anomaly is preferably diagnosed Siso at a 
remote server, but can additionally or alternatively be diag 
nosed at a user device and/or any other Suitable component. 
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The crop health anomaly is preferably diagnosed by the 
anomaly-determination model, but can alternatively be oth 
erwise diagnosed. 
0058. Each crop health anomaly stored by the system can 
be associated with a crop health anomaly profile, which can 
be used to diagnose the instantaneous crop health anomaly. 
The crop health anomaly profile is preferably predetermined 
(e.g., for known crop health anomalies) and retrieved from 
computer storage, but can alternatively be dynamically 
determined (e.g., for the instantaneous crop health anomaly). 
The crop health anomaly profile can associate a set of 
characteristics with a crop health anomaly type. The crop 
health anomaly profile can indicate a type of anomaly (e.g., 
unexpectedly poor soy yield for this geographic Subregion at 
this time of the growing season, an unexpected rate of 
decrease in yield over time, etc.), a cause of anomaly (e.g., 
insufficient amount of corn seeding, pest infestation, etc.), a 
pattern of anomalies (e.g., anomalies in geographic Sub 
regions geometrically forming parallel, adjacent lines), and/ 
or any other suitable characteristics of crop health anoma 
lies. In an example, the crop health anomaly profile can 
indicate an anomaly type of a lower than expected cornyield 
in January of the current growing season. The cause of the 
anomaly can be identified as insufficient nitrogen applica 
tion. 
0059. In a first variation, diagnosing the crop health 
anomaly can include: determining feature values for a set of 
features from the set of anomalous geographic Sub-regions 
(and/or image elements); identifying a set of candidate 
anomalies; for each candidate anomaly, calculating the prob 
ability that the set of anomalous geographic Sub-regions 
exhibits the respective candidate anomaly based on the 
feature values; and selecting the candidate anomaly with the 
highest probability as the diagnosed anomaly. 
0060. In a second variation, diagnosing the crop health 
anomaly can include: creating a virtual representation of the 
geographic region (e.g., Virtual map, matrix, array, data 
structure, etc.), wherein anomalous geographic Sub-regions 
are differentiated from normal geographic Sub-regions (e.g., 
visually, numerically, etc.); extracting a distribution pattern 
of anomalous geographic Sub-regions from the virtual rep 
resentation; matching the distribution pattern to a set of 
predetermined patterns, each of the set of predetermined 
patterns associated with a candidate anomaly; and selecting 
candidate anomaly associated with the pattern best matching 
the distribution pattern as the diagnosed anomaly. However, 
the crop health anomaly can be otherwise diagnosed. 

3.5 Determining a Crop Treatment. 
0061 The method 100 can additionally or alternatively 
include determining a crop treatment S160, which functions 
to determine a treatment tailored to addressing an identified 
crop health anomaly. Determining a crop treatment S160 is 
preferably based on the crop health anomaly diagnosis, but 
can additionally or alternatively be based on crop health 
anomalies otherwise identified, a target yield for the geo 
graphic region, and/or any other Suitable data. The crop 
treatments are preferably determined for the geographic 
sub-region associated with the identified crop health 
anomaly, but can additionally or alternatively be determined 
for any Suitable geographic Sub-region, geographic region, 
and/or geographic area. 
0062) Determined crop treatments are preferably pre 
sented to a user at a user device as in S170. Alternatively or 
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additionally, a user can be notified through other suitable 
means, but notification can otherwise be omitted. The crop 
treatment can include a crop input prescription (e.g., a 
seeding prescription, a fertilizer prescription, a fungicide 
prescription, etc.), crop treatment instructions, and/or any 
other Suitable information for implementing the crop treat 
ment recommendation. Any number of crop treatments can 
be determined for any number and/or combination of geo 
graphic Sub-regions, geographic regions, and/or geographic 
areas. The crop treatment can be determined at a remote 
server, but can additionally or alternatively be identified at 
a user device and/or any other Suitable component. The crop 
treatment can be determined S160 in response to diagnosing 
the crop health anomaly, but can otherwise be determined 
before, after, in response to, or in any other Suitable relation 
to any suitable step of the method 100. 
0063. In a first variation, the crop treatment is selected 
based on the diagnosed crop anomaly. In a first embodiment, 
the recommended treatment is the treatment recommended 
in the respective profile for the diagnosed crop health 
anomaly or class thereof. In a second variation, crop treat 
ments can be determined based on performance values, 
performance value changes, deviations from expected per 
formance values, and/or deviations from expected perfor 
mance value changes, irrespective of whether geographic 
Sub-regions corresponding to the performance values are 
associated with a crop health anomaly. In a third variation, 
crop treatments can be recommended based on the crop plan 
for the geographic region (field) and the crop anomaly 
diagnosis. For example, the recommendation can include 
adjusting the parameters of the next-planned crop treatment 
to treat the anomaly. In a fourth variation, crop treatments 
can be recommended based on the treatments that a Subset 
of users (e.g., users with high yield, users that have Suc 
cessfully treated the anomaly or halted anomaly progres 
sion) have historically applied to treat similar anomalies. In 
a fifth variation, the recommended crop treatments can be 
those recommended by a manufacturer (e.g., seed provider). 
However, crop treatments can otherwise be determined. 

3.6 Notifying a User. 
0064. The method 100 can additionally or alternatively 
include notifying the user S170, which functions to inform 
a user of crop health anomalies, treatments, and/or circum 
stances Surrounding crop health anomalies. Notifying the 
user Sio can include presenting identified crop health 
anomalies to the user at a user device, but can alternatively 
be otherwise provided. The anomaly notification is prefer 
ably presented on the user device in response to identifica 
tion of a crop health anomaly as in S140, but can alterna 
tively or additionally be presented in response to or in 
relation to any other suitable step of the method 100. A 
notification is preferably presented to the user for every 
identified crop health anomaly (e.g., a first notification for a 
first crop health anomaly identified with respect to the 
current image, a second notification for a second crop health 
anomaly identified with respect to a future image). Alterna 
tively, notification frequency can be user-selected. However, 
any number and/or type of notification can be presented to 
the user for any number and/or type of identified crop health 
anomaly. 
0065. In a first variation, the identified crop health 
anomaly is graphically presented on the user device S174. 
The crop health anomaly can be displayed along with 
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notifications of the crop health anomaly. Alternatively, an 
option to display the crop health anomaly can be presented 
in a notification, and the crop health anomaly can be 
displayed in response to an affirmative user response to the 
option. 
0066. In one example of the first variation, a color-coded 
map of the geographic region can be generated and dis 
played, the map comprising a plurality of map elements, 
where each map element corresponds to a geographic Sub 
region, and where each map element is associated with a 
color indicative of a difference between the actual geo 
graphic region performance value change and an expected 
geographic region performance value change for the respec 
tive geographic Sub-region. Anomalous geographic Sub 
regions can be graphically represented in a different color 
from non-anomalous geographic Sub-regions. 
0067. In the first variation, the method 100 can addition 
ally include: identifying the geographic Sub-region (e.g., 
pixel) exhibiting the anomaly, identifying secondary geo 
graphic Sub-regions adjacent the anomalous geographic Sub 
region, determining secondary anomalous geographic Sub 
regions based on the respective relative performance 
changes, and displaying the secondary anomalous geo 
graphic Sub-regions. The secondary geographic Sub-regions 
can be contiguous the anomalous geographic Sub-region, 
within a threshold distance or number of pixels from the 
anomalous geographic Sub-region, or otherwise associated 
with the anomalous geographic Sub-region. The secondary 
anomalous geographic Sub-regions can be the Secondary 
geographic Sub-regions for which the respective geographic 
region performance value changes exceed threshold 
changes. In a specific example, an anomalous geographic 
Sub-region is identified when the actual geographic region 
performance value change deviates more than 50% from the 
expected geographic region performance value change, and 
a secondary anomalous geographic Sub-region is identified 
for an adjacent, secondary geographic Sub-region when the 
respective geographic region performance value change 
deviates from the respective expected geographic region 
performance value change by less than 50% but more than 
25% (a secondary threshold value). The identified secondary 
anomalous geographic Sub-region can be represented by the 
anomalous color, or by a secondary color. However, anoma 
lous geographic Sub-regions can be otherwise presented to 
the user. 

0068. As shown in FIG. 7A, in the first variation, graphi 
cally presenting the crop health anomaly on the user device 
can additionally or alternatively include directing the user to 
the crop health anomaly S175. The user can be directed from 
their location (e.g., using GPS coordinates the user device 
has shared) to the geographic Sub-region associated with the 
identified crop health anomaly. Alternatively, the user can 
input a desired starting point, and a route can be generated 
from the starting point to the geographic Sub-region. How 
ever, any suitable route can be generated from any Suitable 
starting point to any Suitable geographic area associated with 
the crop health anomaly. The directions to the crop health 
anomaly are preferably graphically presented on the color 
coded map of the geographic region. Alternatively, the 
directions to the crop health anomaly can be presented 
textually (e.g., in the form of text notifications), orally (e.g., 
in the form of audio), and/or in any other suitable form. 
0069. As shown in FIG. 7B, in a second variation, 
notifying the user can include presenting the diagnosis of the 
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crop health anomaly S176. Notifying the user can be per 
formed after diagnosing the crop health anomaly S150, but 
can otherwise be performed. The diagnosis of the crop 
health anomaly can be presented in conjunction with the 
crop health anomaly (e.g., in conjunction with a perfor 
mance heat map of the geographic region with the anomaly 
highlighted), the crop treatment (e.g., a diagnosis of the 
cause of the anomaly and a treatment to rectify that cause), 
and/or any other suitable information. However, the diag 
nosis of the crop health anomaly can be presented before, 
after, or in conjunction with any Suitable type of data. 
0070 Presenting the diagnosis of the crop health anomaly 
S176 can additionally include presenting an option for the 
user to verify the identified crop health anomaly. The option 
can allow the user to confirm or deny the presence of the 
anomaly, the anomaly diagnosis, the usability of the recom 
mended treatment, and/or any other Suitable data that can be 
verified. The option can be presented along the crop health 
anomaly, upon the user arriving at the location of the crop 
health anomaly, and/or any other Suitable time. A user's 
response to the option can be used with training data in 
generating or updating a model (e.g., a machine learning 
model) for identifying a crop health anomaly. For example, 
upon receipt of a positive response from the user (e.g., 
anomaly type Verification), the anomaly-determination 
model can be reinforced. Upon receipt of a negative 
response and/or receipt of a second anomaly identifier from 
the user, the anomaly-determination model can be recali 
brated using the second anomaly identifier and previously 
calculated parameter value set and/or other data. However, 
the user response to the diagnosed anomaly notification can 
be otherwise processed. However, user responses to the 
option can be otherwise used. 
0071 Receiving the user response can additionally 
include verifying that the user performed an in-field verifi 
cation prior to accepting the user verification. Verifying that 
the user performed an in-field verification can be based on 
a user device location (e.g., received from the user device's 
location sensor, such as a GPS), or be based on any other 
Suitable data. In a first example, upon identifying a crop 
health anomaly, the anomaly and a route to the anomaly can 
be presented to the user. When the user reaches a geographic 
Sub-region associated with the anomaly, an option to verify 
the presence or lack of the crop health anomaly can be 
presented to the user. The user can investigate the crops, 
verify the presence of the crop health anomaly, and affir 
mative respond to the option. The user's feedback can then 
be used in updating a machine learning model for identify 
ing future crop health alerts (e.g., a machine learning model 
used specifically for the user, for multiple users, for a field, 
etc.) 
0072. In a second example, the system can refuse the 
anomaly diagnosis verification unless the location history of 
the user (or user device) indicates that the user visited the 
anomalous geographic area between diagnosis presentation 
to the user and acceptance or rejection of the diagnosis 
verification. However, in-field user verification of the 
anomaly can be otherwise validated. 
0073. As shown in FIG.7C, in a third variation, notifying 
the user can include presenting a crop treatment S177. 
Notifying the user can be performed after determining the 
crop treatment S160, but can otherwise be performed. In an 
example of the third variation, presenting the crop treatment 
can include presenting an option for the user to confirm or 
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deny the recommended crop treatment. A user response to 
the crop treatment recommendation can be received, and the 
crop treatment can be automatically initiated (e.g. through 
communicating treatment instructions to crop input appli 
cators) in response to a user confirmation of the recom 
mended crop treatment. 
0074 An alternative embodiment preferably implements 
the above methods in a computer-readable medium storing 
computer-readable instructions. The instructions are prefer 
ably executed by computer-executable components prefer 
ably integrated with a field anomaly detection system. The 
field anomaly detection system can include remote moni 
toring system configured to record remote data (e.g., an 
image) of a field, an indexing system configured to calculate 
an index indicative of crop performance for each geographic 
Sub-region of the field, a comparison system configured to 
compare the vegetative index for new field data with historic 
field data, and an anomaly detection system configured to 
identify any geographic Sub-region(s) exhibiting unexpected 
crop performance. The computer-readable medium may be 
stored on any suitable computer readable media such as 
RAMs, ROMs, flash memory, EEPROMs, optical devices 
(CD or DVD), hard drives, floppy drives, or any suitable 
device. The computer-executable component is preferably a 
processor but the instructions may alternatively or addition 
ally be executed by any suitable dedicated hardware device. 
0075 Although omitted for conciseness, the preferred 
embodiments include every combination and permutation of 
the various system components and the various method 
processes. 

0076. As a person skilled in the art will recognize from 
the previous detailed description and from the figures and 
claims, modifications and changes can be made to the 
preferred embodiments of the invention without departing 
from the scope of this invention defined in the following 
claims. 

We claim: 

1. A method for monitoring crop health of a geographic 
region, the method comprising: 

receiving a first image of the geographic region captured 
at a first time; 

generating a first performance value based on the first 
image; 

determining a performance value change based on the first 
performance value and a second performance value, the 
second performance value associated with a second 
image of the geographic region captured at a second 
time; 

determining an expected performance value change based 
on a third performance value associated with a third 
image of the geographic region captured at a third time; 
and 

in response to the performance value change differing 
beyond a threshold from the expected performance 
value change, detecting a first crop health anomaly for 
the geographic region. 

2. The method of claim 1, wherein determining the 
expected performance value change comprises determining 
the expected performance value based on the third perfor 
mance value and a fourth performance value, the fourth 
performance value associated with a fourth image of the 
geographic region captured at a fourth time. 
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3. The method of claim 2, wherein the first and the third 
times are recurrences of a first recurring time unit, and 
wherein the second and the fourth times are recurrences of 
a second recurring time unit. 

4. The method of claim3, wherein the first and the second 
recurrent time units are different calendar months. 

5. The method of claim 1, wherein generating the first 
performance value comprises normalizing the first perfor 
mance value with remaining performance values sharing a 
crop type with the first performance value. 

6. The method of claim 5, wherein normalizing the first 
performance value comprises determining a percentile rank 
of the first performance value relative to the remaining 
performance values. 

7. The method of claim 1, further comprising: 
updating the expected performance value change based on 

the actual performance value change; 
detecting a second crop health anomaly for the geographic 

region based on the updated expected performance 
value change and a fourth performance value, the 
fourth performance value associated with a fourth 
image of the geographic region captured at a fourth 
time after the first, the second, and the third times. 

8. The method of claim 1, further comprising: 
generating applicator control instructions based on the 

first crop health anomaly; and 
transmitting the applicator control instructions to a crop 

input applicator. 
9. The method of claim 1, further comprising: 
receiving a user input specifying a crop input applied to 

crops in the geographic region; 
diagnosing a cause of the first crop health anomaly based 

on the crop input, the performance value change, and 
the expected performance value change; and 

presenting the cause of the first crop health anomaly at a 
user device. 

10. The method of claim 9, wherein the crop input is 
fertilizer type. 

11. A method for monitoring crop health of a geographic 
region, the method comprising: 

receiving a first image of the geographic region; 
generating a first performance value based on the first 

image; 
combining the first performance value with an additional 

performance value to generate a combined perfor 
mance value associated with a first time; 

determining a performance value change based on the 
combined performance value and a second perfor 
mance value, the second performance value associated 
with a second time and a second image of the geo 
graphic region; and 

identifying a crop health anomaly based on the perfor 
mance value change and an expected performance 
value change. 

12. The method of claim 11, wherein the additional 
performance value is generated by combining a third and a 
fourth performance value for a third and a fourth image, 
respectively. 

13. The method of claim 11, further comprising: 
generating a first historic performance value based on a 

first historic image; and 
combining the first historic performance value and an 

additional historic performance value to generate a 
historic combined performance value; 
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wherein the expected performance value change is based 
on the historic combined performance value and a 
second historic performance value. 

14. The method of claim 13, wherein the first historic 
combined performance value and the second historic per 
formance value are associated with a first and a second 
historic time, respectively, wherein the first time and the first 
historic time are instances of a first recurrent time, and 
wherein the second time and the second historic time are 
instances of a second recurrent time unit. 

15. The method of claim 11, wherein the geographic 
region comprises an anomalous Sub-region associated with 
the crop health anomaly, the method further comprising: 

generating a color-coded map of the geographic region, 
the color-coded map comprising a red-colored repre 
sentation of the anomalous Sub-region; and 

presenting the color-coded map at a user device. 
16. The method of claim 11, wherein the geographic 

region comprises a geographic Sub-region associated with 
the crop health anomaly, the method further comprising: 

receiving a user input identifying the geographic Sub 
region; 

determining GPS coordinates corresponding to the geo 
graphic Sub-region; and 

directing a user to the geographic Sub-region based on the 
GPS coordinates. 

17. A method for monitoring crop health of a geographic 
region, the method comprising: 

generating an expected region performance for the geo 
graphic region based on a historic combined value, 
wherein generating the expected region performance 
comprises: 
determining a first performance value based on a first 

image associated with a first time; 
determining a second performance value based on a 

second image associated with a second time; 
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generating the historic combined value based on the 
first and the second performance values; 

generating an actual region performance for the geo 
graphic region based on a combined value, wherein 
generating the actual region performance comprises: 
determining a third performance value based on a third 

image associated with a third time; 
determining a fourth performance value based on a 

fourth image associated with a fourth time; 
generating the combined value based on the third and 

the fourth performance values; and 
identifying a crop health anomaly based on the actual 

region performance and the expected region perfor 
aCC. 

18. The method of claim 17, 
wherein the historic combined value is a historic change 

between the first and the second performance values, 
wherein the combined value is an actual change between 

the third and the fourth performance values, and 
wherein identifying the crop health anomaly is based on 

the actual change differing beyond a threshold from the 
historic change. 

19. The method of claim 18, further comprising: 
determining a historic weather change based on a first and 

a second weather parameter associated with the first 
and the second time, respectively; and 

determining a weather change based on a third and a 
fourth weather parameter associated with the third and 
the fourth time, respectively, and 

wherein identifying the crop health anomaly is further 
based on the weather change and the historic weather 
change. 

20. The method of claim 17, wherein the first and the 
second times are within a historic calendar month, and 
wherein the third and the fourth times are within a current 
calendar month. 


