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Technology for predicting the performance of BIPV (roof-type, window-type, 
and wall-type building-integrated photovoltaic) and assessing the economic 
feasibility thereof by developing a 3D solar resource map based on satellite 
images.

Principal researcher 

New and Renewable 
Energy Resource & 
Policy Center of the  
New and Renewable 
Energy Institute 

Kim Hyun-Goo  
Yun Chang-Yeol 
Kim Chang-Ki

Prediction Technology of 3D BIPV 

Power Generation Based on Satellite 

Images 
11

      The concerned technology provides the world’s first full-3D solar resource mapping solution to predict and 
assess the performance of roof-type and wall-type BIPV while the competing solutions, such as Google 
Sunroof, SUNSPot, and Solar Atlas, provide a 2.5D solar resource map that can be applied only to the roof-
type BIPV.

    Capable of perfectly predicting even small differences in local solar irradiance by estimating the total 
horizontal irradiance and direct normal irradiance based on precise satellite images with a spatial resolution 
of 1km or below

    Capable of perfectly estimating the shadow effect caused by surrounding buildings and terrains using 
digital elevation models with a spatial precision of 1m or below

Description and Characteristics of Technology

Application Fields Products

Preliminary feasibility assessment of PV 
power generation, 

Performance assessment/evaluation 
Energy information platform for smart 

city energy prosumers 

Solar resource map for 
Daejeon 

KEPCO Renewable Energy 
Solution, 

Google Sunroof (Google Sunroof )

Scope of Application

Conventional Technology Present Technology

    When the total horizontal irradiance measured 
at a specific location is used as a representative 
value for a larger area, the prediction error for PV 
power generation is very large (e.g., U'Sol).

    When building shades are ignored, or only 
specific days (equinox) are considered, the 
prediction error for PV power generation is very 
large (e.g., Seoul Solar Map).

    The spatial variation in solar irradiance is set 
to the level of 1km by using real-time satellite 
images received from the high-resolution 
weather satellite Chollian.

    The world's highest level of accuracy of solar 
radiation prediction has been achieved through 
comparison with the national reference standard 
measurement data (an error rate of 5% in the 
prediction of daily cumulative solar irradiance, 
even more accurate than SolarGIS, the world’s 
best as of now).
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1

Satellite images analysis model generation 
method and system for calculating solar 
radiation by means of artificial neural network 
technique 

PCT/KR2017/013950 2017.11.30 - -

2
Solar irradiance assessment apparatus and 
method 

10-2017-0163356 2017.11.30 - -

3
Calibration method for solar irradiance derived 
from meteorological satellite on clear sky 

10-2017-0116689 2017.09.12 10-1960902 2019.03.15

4
Apparatus and method for generating 
renewable energy resource atlas 

PCT/KR2015/004876 2015.05.14 - -

Basic Research PrototypeExperiment Turning into practice Commercialization

[TRL 4: Key performance evaluation of lab-scale materials/components/systems] 
Prediction Technology of 3D PV Power Generation Based on Satellite Images

[TRL 5: Prototype manufacturing and performance evaluation of confirmed materials/
components/systems]   
Prediction Technology of 3D Roof-type PV Power Generation Based on Satellite Images

[TRL 6: Manufacturing and performance evaluation of pilot-scale prototypes]  
Solar irradiance prediction solutions and platforms based on satellite images
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Shading simulation for 365 days

Solar irradiance over Daejeon City

Comparison with the ground truth

        The correlation of the power generation estimated 
from Chollian satellite image-based solar irradiance 
with the actual PV power generation indicated by 
the Korea Power Exchange is very high at R2=0.88 
(here, R2=1.0 means a perfect fit).

          Cumulative solar irradiance distribution in the 
Daejeon area: When the measurements from the 
weather stations that are installed at an interval 
of 100km are considered, the prediction error can 
be very large because there are large regional 
variations. Therefore, solar irradiance data based on 
satellite images need to be used for the accurate 
prediction of power generation.

        Light-shade difference in some areas of Jungang-
dong, Daejeon between July (a) and January (b): The 
intensity and range of shadows significantly differ 
depending on the altitude of the sun. Therefore, 
when analyzing shadows, the entire duration of 
sunshine for 365 days must be considered.
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