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Multispectral Information
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Remote Sensing

For many years we’ve had cameras 

mounted on satellites, planes, 

balloons and now drones, all 

gathering information for different 

uses. In most cases, they have 

passive sensors which are devices 

that detects and responds to some 

type of input from the physical 

environment. Multispectral cameras 

are passive sensors that have several 

bands that capture reflected light on 

different wavelengths.

Multispectral

Multispectral sensors capture 

information that cannot be seen with 

the human eye, enabling early 

detection of issues like diseases, water 

stress, pest infestation, nutrient 

deficiencies, and more.

While the human eye can see the 

combination of the red, green and blue 

bands, multispectral sensors detect and 

capture more wavelengths. Micasense 

has added the red edge and near 

infrared filters to their cameras, which 

are wavelengths that highlight changes 

in chlorophyll content in plants, which is 

oftentimes an indicator of disease or 

stress.
Why narrow bands matter

https://micasense.com/why-narrow-bands-matter/


Combination of bands to determine 
health in vegetation

4Reflectance = 
Reflected light

Received light

NDVI =

● Biomass

● Yield 

NIR - RED

NIR + RED

NDRE = 

● More sensitive to chlorophyll

● Related to nitrogen

● Less saturation than NDVI on advanced stages

NIR - RED EDGE

NIR + RED EDGE

NDVI 

NDRE 

Indexes

Vegetation indexes work by comparing the light a plant 

reflects in one band to the light reflected in another. For 

example, the commonly known index NDVI compares the 

reflectance of the Red band with that of the near-Infrared 

band while the NDRE compares the reflectance of the Red 

edge band to the near-infrared band.



Multispectral Maps
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Indexes

There is an infinite combination of bands you can 

create, and in each of them you can find interesting 

information about the plants. 

Maps

From an RGB image (what our human eyes see) to a 

digital surface model (DSM), to different indexes like 

NDVI, NDRE, OSAVI, Chlorophyll, Weeds, NIR, CIR, you 

can create different maps to understand the health and 

structure of the plants you are analyzing.

Drones

Using high-resolution RGB cameras and professional 

multispectral sensors, the WingtraOne can detect and 

quantify crop health problems early on. These valuable 

insights can be collected in a single flight in order to 

reduce input costs, foster repeatability and boost yield.

RGB (red, green and blue)

Color orthomosaics provide context for 
interpretation of multispectral data.

DSM (digital surface model)

Terrain models show changes in elevation across 
fields to aid in water management and planning.

Indexes

Multispectral data outputs in the 
form of vegetation index maps can 

help identify problems in a field.

False-color band combinations

Multispectral data can also be displayed 
as combinations of bands, allowing 

deeper insights and easier interpretation.

https://wingtra.com/mapping-drone-wingtraone/mapping-cameras/
https://wingtra.com/mapping-drone-wingtraone/


WingtraOne Multispectral Cameras

Micasense RedEdge-MX 5-band 
multispectral 

MicaSense Altum 5-band 
multispectral + thermal
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Easily swap cameras

With your WingtraOne, cameras are 

swappable: you can switch from an RGB to a 

multispectral sensor in minutes.

Moreover, smooth vertical landings protect 

the expensive cameras even in rough 

environments.

More information on cameras

Rededge MX

Entry model offering 8cm GSD flying at 120 m, 

covering 150 ha. 

Used for:

● Crop scouting

● Prescription maps and treatment plans

● Precision phenotyping

● Crop damage assessment

● Disease identification

● Terrain modeling

● Weed detection

Altum

Flagship model offering 5.1 cm GSD flying at 120 

m, covering 130 ha. Includes a thermal band and 

enables additional applications such as:

● Plant counting

● Irrigation monitoring and planning

● High-resolution RGB for detailed maps

● Species differentiation

● Bigger areas with good GSD

Use of WingtraOne with Rededge MX

Use of WingtraOne with Altum

https://micasense.com/rededge-mx/
https://micasense.com/rededge-mx/
https://wingtra.com/micasense-altum-wingtra-newest-payload/
https://wingtra.com/micasense-altum-wingtra-newest-payload/
https://wingtra.com/why-wingtra/vtol-drone/
https://wingtra.com/mapping-drone-wingtraone/mapping-cameras/
https://knowledge.wingtra.com/en/multispectral-data-acquisition-with-wingtraone-rededge
https://knowledge.wingtra.com/en/data-acquisition-with-micasense-altum-camera


Conduct first flight

Calibrate and configure the camera

When powering on the drone, the camera turns on, 

and you can take a picture of the calibration panel 

in order to capture the light conditions.

Configure the camera by connecting any device via 

the camera’s Wi-Fi. The camera will take pictures at 

the programmed height and overlap.

Calibration

All Micasense sensors are radiometrically calibrated, which 

means you can compare the information from the camera with 

the data from satellites. In most fields where satellite imagery is 

being used, the drone can provide more precise information 

and more reliably since it can gather data even on a cloudy 

day. 

Multispectral cameras are used to capture the reflected light of 

vegetation. Spectral reflectance (as a percentage) is a measure of 

how much energy a surface reflects at a specific wavelength. 

Reflectance does not depend on light conditions, so it does not 

matter whether you fly on an sunny or a cloudy day, the 

information will remain the same.

Learn more about flying with different light conditions

Fly the drone

Plan the mission in WingtraPilot and send the drone 

to complete its autonomous flight.

Processing the data

All the pictures are automatically georeferenced 

during the flight, so you can start processing right 

after you land.

Data can be processed in Pix4D Mapper, Pix4D Fields 

or Agisoft Metashape. In these software, you can 

combines the bands or export them to work on them 

in GIS software.

More information on processing in Pix4D

https://micasense.com/capturing-multispectral-data-in-ideal-and-adverse-lighting-conditions/
https://knowledge.wingtra.com/en/process-altum-images-with-pix4d
https://www.agisoft.com/
https://knowledge.wingtra.com/en/process-altum-images-with-pix4d


Recap

● Remote sensing

● Multispectral bands

● Reflectance

● Maps and indexes

● Cameras we offer



Case Studies with 
Multispectral - Agriculture

● Maximize yield

● Minimized input cost

● Detect anomalies

● Precise fertilizer use

❖ Water management

❖ Plant counting

❖ Fungus

❖ Analysis over time



Irrigation management on Vineyards

Problem

In vineyards, vines need to get 

stressed in order for them to produce 

better grapes. A water leakage can 

overwater causing the plants to 

produce more leaves and worse 

grapes. At the same time, higher 

water consumption costs more.

Solution

WingtraOne with a Micasense Altum 

camera can quickly detect broken 

pipes and determine which need to 

be fixed.

+  Maximize yield

+  Minimize input cost

Related use cases

+ 15% reduction in water input on 

mandarin orchard

+ Irrigation optimization on cherry 

trees

+ Identifying Drainage Tiles for 

future construction 

Use Case Specs

Camera: Altum

AGL: 120m

GSD: 5.2 cm / px multispectral

Data deliverables: NDRE, thermal

Area: 80 Ha

Step by step

1. Acquire all aerial data in one flight

2. Process in Agisoft Metashape

3. Identify potential leakage location 

based on colder spots on thermal

4. Prioritize repair based on 

chlorophyll levels (NDRE), i.e. target 

which pipes have leaked longer

https://micasense.com/using-remote-sensing-techniques-for-irrigation-management-in-a-mandarin-orchard/
https://micasense.com/using-remote-sensing-techniques-for-irrigation-management-in-a-mandarin-orchard/
https://micasense.com/using-micasense-altum-thermal-and-multispectral-imagery-to-assess-irrigation-systems/
https://micasense.com/using-micasense-altum-thermal-and-multispectral-imagery-to-assess-irrigation-systems/
https://micasense.com/identifying-drainage-tiles-with-rededge-pix4dfields/
https://micasense.com/identifying-drainage-tiles-with-rededge-pix4dfields/
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Plant counting in Eucalyptus

Problem

Replanting is an important activity to 

maximise yield and reduce input costs 

in a planted area. It is time consuming 

and extremely difficult to get accurate 

planning without aerial imagery.

Solution

Multispectral data from WingtraOne 

with a Micasense Altum payload 

allows an overview of an entire 

plantation quickly and communicates 

effectively the number of plants that 

need to be replanted.

+  Accurately quantify number of 

plants required for areas and lines that 

need replanting

+  Determine whether additional work 

like ground movement or drainage 

need to be done

Related use cases

+  Analyzing Altum data 

in QGIS

+ Automated mapping 

of woody debris

+ Remote Sensing 

Methods for Forestry

Use Case Specs

Camera: Altum

AGL: 250m

GSD: 10 cm/px multispectral

Data deliverables: NDVI, RGB

Area: 530 Ha

Step by step

1. Acquire all aerial data in one flight

2. Process in Metashape or Pix4D

3. Work with the orthomosaics in GIS 

software to calculate NDVI for reliable 

automated plant counting algorithms

4. Identify problematic lines and areas 

by counting plants and determining 

their health

5. Calculate costs of replanting based 

on the information (NDVI)

6. Calculate if ground movement is 

needed

Processed orthomosaics on GIS software to count plants 

Areas and lines that need to be replanted

https://www.youtube.com/watch?v=rmf8uqz2WkY
https://www.youtube.com/watch?v=rmf8uqz2WkY
https://www.researchgate.net/publication/332017958_Automated_Mapping_of_Woody_Debris_over_Harvested_Forest_Plantations_Using_UAVs_High-Resolution_Imagery_and_Machine_Learning
https://www.researchgate.net/publication/332017958_Automated_Mapping_of_Woody_Debris_over_Harvested_Forest_Plantations_Using_UAVs_High-Resolution_Imagery_and_Machine_Learning
https://f.hubspotusercontent30.net/hubfs/6504036/MicaSense%20Forestry%20Whitepaper-1.pdf?utm_campaign=08-2020%20Forestry%20Whitepaper%20&utm_medium=email&_hsmi=93120951&_hsenc=p2ANqtz-8ptXdG6tp_51AmqWnNBbvYvTypbdqCMKSTAcXpzVaxXu1LMhV-hs3sN1U204KhIiTl6gN3UbZAh--AS91NVSVPDiuPlQ&utm_content=93120951&utm_source=hs_automation
https://f.hubspotusercontent30.net/hubfs/6504036/MicaSense%20Forestry%20Whitepaper-1.pdf?utm_campaign=08-2020%20Forestry%20Whitepaper%20&utm_medium=email&_hsmi=93120951&_hsenc=p2ANqtz-8ptXdG6tp_51AmqWnNBbvYvTypbdqCMKSTAcXpzVaxXu1LMhV-hs3sN1U204KhIiTl6gN3UbZAh--AS91NVSVPDiuPlQ&utm_content=93120951&utm_source=hs_automation


Phytophthora in Citrus
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Problem

Phytophthora is a kind of fungus that 

kills plants causing economic losses  

in crops worldwide. It’s important to 

determine quickly which plants have 

it and to act fast so the disease does 

not spread to the rest of the orchard.

Solution

WingtraOne with a Micasense 

Rededge MX camera can help detect 

which lines of trees have anomalies so 

they can be analysed 

+  Precise determination

+  Detect before the eye can see it

Related use cases

+ Monitoring Fertilizer and 

Fungicide

+ What is NDRE?

+ Monitoring invasive 

aquatic Weed 

Use Case Specs

Camera: Redge MX

AGL: 120m

GSD: 8 cm/px multispectral

Data deliverables: NDVI, NDRE

Area: 200 Ha

Step by step

1. Acquire all aerial data in one flight

2. Process in Metashape or Pix4D

3. Identify anomalies

4. Analyze the plants and check 

which diseases they have (or if it’s a 

weed). In most cases the ones with a 

lower NDRE value have a disease, 

fungus, dust or hydric stress whereas 

the ones who have a much higher 

NDRE value in comparison to its 

surroundings, are weeds.

NDVI

NDRE

On this NDVI map there are 4 places with anomalies

On this NDRE map there are 3 places with less chlorophyll 

and 1 with higher chlorophyll. It’s highly probable that the 

latter is a weed

https://micasense.com/monitoring-fertilizer-and-fungicide-applications-using-the-micasense-rededge-mx/
https://micasense.com/monitoring-fertilizer-and-fungicide-applications-using-the-micasense-rededge-mx/
https://micasense.com/what-is-ndre/
https://micasense.com/monitoring-invasive-aquatic-weeds-with-multispectral-imagery/
https://micasense.com/monitoring-invasive-aquatic-weeds-with-multispectral-imagery/


Analysis over time

Problem

Nematodes are a type of insect that 

can create great stress on plants. In 

this peach plantation a big percentage 

of the plants had this disease and 

could be seen on the color of its leaves.

Solution

WingtraOne with a Micasense 

Rededge MX camera can help detect 

which part of the plantation needed 

nitrogen applied to it. And with a GIS 

program, the prescription map was 

made for precise spraying. Some 

months later, the same flight was 

made to control the results.

+  Determine areas for nitrogen to be 

sprayed

+  Control the results

Related use cases

+ Irrigation Management in 

blueberries

+ Cotton Nitrogen Management

+ Yield Prediction in Corn

Use Case Specs

Camera: Rededge MX

AGL: 120m

GSD: 8 cm/px multispectral

Data deliverables: NDRE, RED, NDVI

Step by step

1. Acquire all aerial data in one flight

2. Process in Metashape or Pix4D

3. Identify damage to crops

4. Create a prescription map

5. Apply nitrogen precisely, saving 

costs and reducing contamination

6. Fly again over the same area to 

compare the data

Note: To overlap the maps, you can look for objects 

that have not moved in the map or you can use 

ground control points.

NDRE map flown on May 3rd to 

determine the areas with problems

Prescription map for precise 

spraying and cost saving 

NDRE map flown on August 2nd to 

determine the spraying results

https://micasense.com/irrigation-management-in-blueberries-with-the-micasense-altum/
https://micasense.com/irrigation-management-in-blueberries-with-the-micasense-altum/
https://micasense.com/changing-the-game-in-cotton-nitrogen-management/
https://micasense.com/portfolio/use-of-uas-multispectral-imagery-at-different-physiological-stages-for-yield-prediction-and-input-resource-optimization-in-corn/


Case Studies with 
Multispectral - Environmental

● Early disease detection

● Plan and document restoration efforts

● Document insurance claims

● Research

❖ Forestry

❖ Mine reclamation

❖ Hail Damage



Bark Beetle in Forestry
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Problem

The bark beetle is one of the most 

well-known insects causing trees to 

die. In order to determine infected 

areas before our eyes can see them, 

and before the beatles spread to more 

forest, a multispectral map can give 

you a details pointing to which trees 

are highly stressed.

Solution

WingtraOne with a Micasense Altum 

camera can help detect areas with 

problems as well as which trees are 

under stress

+ Determine area with problems    

+ Calculate percentage of stressed 

and dead trees

+ Analyze problems

+ Create preventive strategies

Related use cases

+ Quantifying Bark 

Beetle Infestation

+ Improving Sanitary 

logging in forests with 

bark beetle

Use Case Specs

Camera: Altum

AGL: 120m

GSD: 5 cm/px multispectral

Data deliverables: NDVI, NDRE, RGB

Area: 150Ha

Step by step

1. Acquire all aerial data in one flight

2. Process in Metashape or Pix4D

3. Identify anomalies

4. Detect canopy with problems

5. Decide which trees need 

insecticide or removal and calculate 

costs

NDVI

NDRE

CIR map where the dark colours show dead and highly stressed trees. 

NDVI map shows in green the trees that are healthy

High Resolution RGB gives a photorealistically image to determine which 

trees need treatment

https://micasense.com/quantifying-bark-beetle-infestation-with-micasense-altum/
https://micasense.com/quantifying-bark-beetle-infestation-with-micasense-altum/
https://delair.aero/agriculture/how-artificial-intelligence-helped-improve-sanitary-logging-in-forests-infested-by-bark-beetles/
https://delair.aero/agriculture/how-artificial-intelligence-helped-improve-sanitary-logging-in-forests-infested-by-bark-beetles/
https://delair.aero/agriculture/how-artificial-intelligence-helped-improve-sanitary-logging-in-forests-infested-by-bark-beetles/


Mine restoration 

Problem

After mine sites have reached the end 

of their use, the restoration of this land 

requires a helping hand speed 

ecosystem regeneration so that forests 

can serve as carbon sinks. 

Checking for erosion and controlling 

the advance of new vegetation is key 

to determine what needs to be done.

Solution

WingtraOne with a Micasense 

Rededge MX camera can help detect 

erosion as well as vegetation

+  Determine anomalies      

+  Fly over large areas

+  High Accuracy

+  Repeatable

Related use cases

+ Sand Dunes mapping

+ Oil spill sea mapping

+ Coastal Survey with 

WingtraOne

Use Case Specs

Camera: Rededge MX

AGL: 120m

GSD: 8 cm/px multispectral

Data deliverables: NDVI, NDRE, RGB

Area: 200 Ha

Step by step

1. Acquire all aerial data in one flight

2. Process in Metashape or Pix4D

3. Identify anomalies and calculate 

the growth of vegetation

4. Create digital elevation models and 

look for changes to determine erosion 

and possible dangers

5. Fly repeatedly to calculate changes

NDVI

NDRE

A vegetation classification with false-color bands to determine the 

growth of plants

A DSM to see streams and possible erosion that can cause landslides

https://www.linkedin.com/posts/wingtra_for-most-of-us-sand-dunes-are-mounds-of-activity-6769965536299237376-f9el/
https://wingtra.com/case_studies/drone-oil-spill-survey-for-cleanup/
https://www.youtube.com/watch?v=iT4VBO8vrAM
https://www.youtube.com/watch?v=iT4VBO8vrAM


Hail Damage in Forest

Problem

Severe hailstorms produce large-size 

hailstones (2cm diameter and more) 

that can cause devastating damage to 

crops, property, and forests.

In forests and on trees specifically, hail 

damage manifests in defoliation and 

split and broken stems, which makes 

trees extremely susceptible to 

pathogenic fungus and bacterial 

diseases.

Solution

WingtraOne with a Micasense 

Rededge MX camera can help detect  

clear signs of damage in tree tops, 

needles, and  fine and thick branches.

+  Determine damaged plants

+  Assess stressed and damaged trees 

for insurance claims

Related use cases

+ Identifying fungus with 

Chlorophyll map

+ Detecting Thistle in Spearmint

+ Monitoring Urban Forests 

Use Case Specs

Camera: Rededge MX

AGL: 120m

GSD: 8 cm / px multispectral

Data deliverables: NDRE, RED, NDVI, 

RGB 

Step by step

1. Acquire all aerial data in one flight

2. Process in Metashape or Pix4D

3. Identify damage in forest

4. Assess the damage 

5. Gather reliable information that 

shows the percentage of lost plants

6. Determine where to replant and 

which plants need special care

Comparison between RGB and SIPI2 map to 

determine the damage caused by hail

Comparison between CIR map and SCP (Supervised 

Classification Map) based on homogeneous areas (ROI)

https://micasense.com/using-the-micasense-chlorophyll-map-to-identify-fungus-missed-by-ndvi/
https://micasense.com/using-the-micasense-chlorophyll-map-to-identify-fungus-missed-by-ndvi/
https://micasense.com/detecting-canada-thistle-in-spearmint-with-the-dual-camera-system/
https://micasense.com/using-multispectral-imagery-to-monitor-urban-forests/


Recap

● Cases on agriculture

● Cases on environmental studies

● Uses of thermal imaging

● Uses of NDVI, NDRE, RGB and DSM

If you are already a customer, check out 

our basic & advanced training classes



Q&A

wingtra.com


