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How does sensor selection affect data quality? 



Week 12 – Sensors and Platforms | Page 2 

Overview 
This discussion activity helps students explain how sensor selection affects data quality in remote sensing. The central 

question is practical: why can the same landscape produce different conclusions when observed with optical, thermal, 

SAR, LiDAR, satellite, aircraft, or UAV data? Students use evidence-based language to connect sensor type, platform, 

resolution, processing level, and validation to data quality. 

Course week Main topic Activity type Recommended class 
time Prepared for 

Week 12 Sensors and Remote 
Sensing Platforms 

Guided discussion with case cards 
and short written reflection 

50-70 minutes Bachelor students in land 
management, GIS, remote 
sensing, environmental 
monitoring, and agricultural 
mapping 

 

Learning Outcomes 
• Explain why data quality depends on sensor type, platform, resolution, processing, and validation. 

• Compare optical, thermal, radar/SAR, LiDAR, satellite, and UAV data for selected land-management tasks. 

• Identify how poor sensor selection can create mixed pixels, missed events, cloud gaps, geometric errors, or 

misleading indices. 

• Use structured discussion language: claim, data-quality evidence, technical reason, limitation, and validation 

need. 

• Recommend a sensor-platform combination for a given problem and defend it with clear reasoning. 

Source Base 
The discussion is based on the Week 12 lecture sequence covering classification of sensors, optical sensors, thermal 

and microwave sensors, satellite platforms, aerial and UAV platforms, resolution, and the Week 12 review. It is 

supplemented by official learning resources from NASA Earthdata, NASA ARSET, USGS Landsat, ESA/Copernicus 

Sentinel-2, USGS UAS resources, FAO remote-sensing materials, ASPRS accuracy guidance, and standard remote 

sensing textbooks. 

1. Discussion Focus: From Sensor Choice to Data Quality 
Sensor selection affects data quality because every sensor measures only certain physical signals under certain 

conditions. An optical sensor may provide strong vegetation and land-cover information, but clouds can block the 

view. A thermal sensor may reveal heat patterns, but its spatial resolution and emissivity assumptions may limit 

interpretation. A SAR sensor can operate during cloudy weather, but its backscatter is not visually intuitive and 

requires specialized processing. A UAV can provide centimeter-level detail, but only over a limited area and with 

strong dependence on flight planning and georeferencing. 
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Figure 1. Sensor-selection decision tree for data-quality discussion. 

Central Discussion Question 

How does sensor selection affect data quality, and how can an analyst justify the choice of a sensor and platform for a 

specific land-management problem? 

Key Reasoning Structure for Students 
Step Student should say 
Claim The selected sensor/platform is suitable or unsuitable for the task. 
Data-quality evidence Point to resolution, timing, spectral bands, cloud tolerance, georeferencing, or validation value. 
Technical reason Explain why that property matters physically or operationally. 
Possible limitation Identify what the selected data cannot prove or may confuse. 
Validation need State what field data, checkpoints, reference maps, or independent samples are needed. 
Decision link Explain how the improved data quality supports a practical decision. 
 

2. Sensor Selection and Data Quality Table 
Sensor / platform choice Improves data quality when... Can reduce quality when... Validation or correction needed 
Optical multispectral 
satellite 

Vegetation, water, soil, and land-
cover contrast are needed over 
broad areas 

Cloud, haze, shadow, or wrong 
season dominates the image 

Cloud masking, surface 
reflectance, field labels 

Thermal satellite Temperature or heat stress is part of 
the question 

Pixel size is too coarse or emissivity is 
ignored 

Emissivity assumptions, time-of-
day context, field checks 

SAR / microwave Cloudy or nighttime observation is 
required; 
roughness/moisture/structure 
matter 

Analyst treats radar brightness as 
optical brightness 

Calibration, terrain correction, 
speckle filtering, reference data 
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LiDAR / 3-D data Elevation, canopy height, drainage, 
or building structure matters 

The question is mainly spectral or 
temporal over large areas 

Ground checkpoints, point cloud 
quality assessment 

UAV optical / 
multispectral 

Small fields, plant gaps, canals, and 
validation sites need detail 

Flight planning, GCPs, weather, and 
permissions are weak 

GCPs/checkpoints, radiometric 
calibration, field notes 

Long satellite time series Trend, phenology, and repeated 
monitoring are needed 

Sensor changes or seasons are mixed 
without correction 

Consistent processing, metadata, 
phenology-aware sampling 

 

3. Classroom Discussion Plan 
Stage Time Student task Instructor role 
Warm-up 5 min Define “data quality” in one sentence Collect answers and link quality to purpose. 
Pair comparison 10 min Compare optical, SAR, thermal, and UAV 

options 
Ask students to state what is measured. 

Group case cards 25 min Each group selects a sensor-platform 
workflow 

Push for limitations and validation. 

Plenary 15 min Groups present claim, evidence, limitation Build a summary decision matrix. 
Written reflection 5-10 min Write a 120-180 word answer Collect as exit ticket or homework. 
 

4. Group Case Cards 

Case Card A: Crop stress in irrigated fields 

A district has many crop fields with uneven vegetation vigor. Some fields are small and have different crop calendars. 

Which sensor-platform combination gives reliable data quality for detecting stress and validating field differences? 

• Choose one main sensor/platform and one supporting data source. 

• Explain the data-quality advantage. 

• State one limitation and one validation need. 

Case Card B: Flood mapping during cloudy weather 

A flood occurs after heavy rainfall. Optical satellite images are cloudy. The emergency team needs rapid evidence of 

water extent. Which data should be selected first, and what limitations remain? 

• Choose one main sensor/platform and one supporting data source. 

• Explain the data-quality advantage. 

• State one limitation and one validation need. 

Case Card C: Small canal inspection 

A university team needs to inspect a narrow canal for erosion, vegetation blockage, and structural damage. Is satellite 

data enough? What data quality criteria matter most? 

• Choose one main sensor/platform and one supporting data source. 

• Explain the data-quality advantage. 

• State one limitation and one validation need. 

Case Card D: Urban heat and land-cover link 

A city wants to identify hot zones and relate them to land cover. Which combination of optical and thermal data is 

useful, and what should be validated? 

• Choose one main sensor/platform and one supporting data source. 

• Explain the data-quality advantage. 
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• State one limitation and one validation need. 

Case Card E: Salinity and bright surfaces 

An irrigated area contains bright soil, salt crusts, concrete, and dry bare land. Which bands, sensors, and field data are 

needed to avoid false interpretation? 

• Choose one main sensor/platform and one supporting data source. 

• Explain the data-quality advantage. 

• State one limitation and one validation need. 

5. Core Discussion Questions 
Q1. Why is the highest spatial resolution not always the best data? 

Because the best data are those that match the question. Very fine imagery may be expensive, local, shadow-rich, 

difficult to process, or available only once. Regional trends may require consistent time-series data more than small 

pixel size. 

Q2. How can poor temporal resolution reduce data quality? 

It can miss floods, irrigation events, crop growth stages, harvest, or seasonal changes. A technically sharp image from 

the wrong date may be less useful than a moderate-resolution image from the correct date. 

Q3. Why can optical data be poor quality in cloudy periods? 

Clouds, haze, and shadows block or distort reflected sunlight. Cloud masks and multi-date selection are essential for 

optical analysis. 

Q4. Why can SAR improve quality during floods? 

SAR can often observe at night and through many cloud conditions. It measures microwave backscatter, which can 

help identify open water, although wind, vegetation, urban areas, and geometry can complicate interpretation. 

Q5. Why is UAV data not automatically accurate? 

UAV images can be very detailed but still poorly georeferenced, blurred, unevenly illuminated, or weakly calibrated. 

Ground control, checkpoints, overlap, flight planning, and processing settings matter. 

Q6. What is the role of validation in data quality? 

Validation checks whether a map or interpretation agrees with independent evidence. Without validation, a visually 

convincing result may still be wrong. 

6. Student Worksheet 
Complete this worksheet during group discussion. Use short, evidence-based answers. 

Case Selected sensor/platform Data-quality advantage Main limitation Validation needed 
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Short written reflection: In 120-180 words, answer the central question: How does sensor selection affect data 

quality? Include at least two examples, one limitation, and one validation method. 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

____________________________________________________________________________________________ 

7. Assessment Rubric 
Criterion Excellent Satisfactory Needs improvement 
Sensor reasoning Clearly explains what the sensor 

measures and why it fits the question 
Mentions a suitable sensor but 
explanation is partial 

Sensor choice is unsupported or 
incorrect 

Quality factors Discusses resolution, timing, 
processing, and validation 

Mentions some quality factors Relies on visual appearance only 

Limitations States realistic limitations and 
uncertainty 

Mentions one limitation briefly No limitations or overclaims 

Application link Connects data quality to land-
management decisions 

Connection is present but brief No clear practical connection 

Communication Clear, evidence-based, and concise Understandable but general Unclear or unsupported 
 

8. Instructor Guide: Expected Summary Answer 
A strong student answer should explain that sensor selection affects data quality because each sensor and platform 

records a different physical signal at a different scale, time, and level of uncertainty. Optical sensors are strong for 

land cover and vegetation but weak under cloud. Thermal sensors add heat information but require emissivity and 

time-of-day awareness. SAR is strong for cloudy flood mapping but requires radar-specific processing. UAVs add local 

detail and validation but require careful flight planning, ground control, and permissions. Satellite time series support 

regional and long-term monitoring, while UAVs support field-level diagnosis. Reliable selection therefore requires 

matching the sensor and platform to the question, checking processing and metadata, and validating the result with 

independent evidence. 

References and Recommended Sources 
• NASA Earthdata. Passive Instruments. https://www.earthdata.nasa.gov/learn/earth-observation-data-basics/remote-sensing/passive-

instruments 

• NASA Earthdata. Active Instruments. https://www.earthdata.nasa.gov/learn/earth-observation-data-basics/remote-sensing/active-

instruments 

• NASA Earthdata. Fundamentals of Remote Sensing. https://www.earthdata.nasa.gov/learn/trainings/fundamentals-remote-sensing 

• NASA Science / Landsat. Landsat 8 mission information and spectral bands. https://science.nasa.gov/mission/landsat-8/ 

• U.S. Geological Survey. Landsat 8 and Landsat 9 mission documentation. https://www.usgs.gov/landsat-missions/landsat-8 ; 

https://www.usgs.gov/landsat-missions/landsat-9 

• U.S. Geological Survey. Landsat band designations. https://www.usgs.gov/faqs/what-are-band-designations-landsat-satellites 
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• Copernicus Data Space Ecosystem. Sentinel-2 mission documentation. https://dataspace.copernicus.eu/data-collections/copernicus-

sentinel-missions/sentinel-2 

• European Space Agency. Sentinel-2 mission overview. https://www.esa.int/Applications/Observing_the_Earth/Copernicus/Sentinel-2 

• U.S. Geological Survey. Uncrewed Aerial Systems. https://www.usgs.gov/calval/uncrewed-aerial-systems 

• Food and Agriculture Organization of the United Nations. Handbook on Remote Sensing for Agricultural Statistics. 

https://openknowledge.fao.org/ 

• ASPRS. Positional Accuracy Standards for Digital Geospatial Data. American Society for Photogrammetry and Remote Sensing. 

• Lillesand, T. M., Kiefer, R. W., & Chipman, J. W. (2015). Remote Sensing and Image Interpretation. Wiley. 

• Jensen, J. R. (2016). Introductory Digital Image Processing: A Remote Sensing Perspective. Pearson. 

• Campbell, J. B., & Wynne, R. H. (2011). Introduction to Remote Sensing. Guilford Press. 

Note for instructors: mission specifications can change as agencies release new products and processing levels. When 

using real data, students should check the official data provider pages and the metadata of the exact product used. 


