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2025 Dragon 6 Symposium

• Inform on the project’s objectives

• Detail the Copernicus Sentinels, ESA, Chinese and ESA Third Party Mission data utilised to achieve the project’s 

objectives (complete slide 4)

• Detail the in-situ data measurements and requirements

• Provide details on field data collection campaigns and periods in P.R. China or other study areas

• Inform on the project’s schedule, planning & contribution of the partners for the following year

• Report on the level and training of young scientists on the project achievements, including academic 

exchanges

• Brief overview on the European and Chinese young scientist's research (presented by the YSs, if attending the 

symposium)
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 to use high resolution of optical, SAR and hyperspectral satellite data from Europe and 
China for crop monitoring, in particular with a focus on hyperspectral data 

Main Objective

• The German Spaceborne Imaging Spectrometer
• 420 nm to 1000 nm (VNIR) and 900 nm to 2450 nm (SWIR)
• 30 km swath width at a spatial resolution of 30 x 30 m
• nadir revisit time of 27 days and off-nadir (30°) pointing 

feature for fast target revisit (4 days)

BNU Muduo-1B

• Beijing Normal University Muduo-1B Imaging 
Spectrometer

• 410 nm to 1020 nm (VNIR)  in 10m resolution 
• 1180 nm to 2480 nm (SWIR) in 30m resolution
• 30 km swath width

2025 Dragon 6 Symposium



2025 Dragon 6 Symposium

Chuangye: 
Rice

Jinzhong: 
Maize
Guantao: 
Winter wheat, 
maize, bean, 
cotton
Yancheng:
Winter wheat, 
barley, garlic, 
Rice, Maize
Guangxi: 
Sugarcane  and 
vegetable

Belgium-Hesbaye: winter 
cereals, potato, spring cereals 
and maize



2025 Dragon 6 Symposium

(1) What are the performance differences between 
multispectral time series (Sentinel-2, Chinese 
GF series) and hyperspectral imagery (EnMap, 
Chinese Hyperspectral, Orbita and satellite 
launched by BNU in early 2026) for crop type 
mapping, in particular between similar crop 
types ?

(2) What is the transferability from one year to 
another for crop type classification models 
based on multispectral time series on one hand, 
and hyperspectral data on the other hand ?

Scientific Questions for Dragon 6

1. Chuangye Farm, China – The main task is the 
discrimination between rice species and rice 
varieties using EnMAP hyperspectral and Chinese 
hyperspectral satellite data and then the 
performance comparison

2. Guantao and Yancheng, China – The main tasks is 
crop type discrimination and hyperspectral model 
transferability testing from one year to another

3. Hesbaye, Belgium – The farm land is in the flat and 
hilly area. The main task is to discriminate similar 
crop types (e.g. wheat, barley, spelt, rye) with 
various sources of satellite data, including 
hyperspectral data

Workplan 1



2025 Dragon 6 Symposium

(1) What are the performance differences between 
multispectral time series (Sentinel-2, Chinese 
GF series) and hyperspectral imagery (EnMap, 
Chinese Hyperspectral, Orbita and satellite 
launched by BNU in early 2026) for crop type 
mapping, in particular between similar crop 
types ?

(2) What is the transferability from one year to 
another for crop type classification models 
based on multispectral time series on one hand, 
and hyperspectral data on the other hand ? 

Scientific Questions for Dragon 6

1. Chuangye Farm, China – The main task is crop 
management practice identification with various 
satellite data in support of crop management

2. Jinzhong, China – The main task is the crop type, 
crop management practice identification with 
various satellite data, under the complex 
agricultural cultivation in typic northern China

3. Guangxi, China – The main tasks is crop type 
discrimination with deep learning model under 
the complex agricultural cultivation in typic 
southern China

Workplan 2



2025 Dragon 6 Symposium

Teams and Contribution
Chinese Teams:
Prof. Jinlong Fan, BNU 
Dr. Miao Zhang, AIRCAS
Dr. Qiaomei Su,TYUT
Dr. Xiangsuo Fan,GXUST
Prof. Yeping Zhang,NSMC

1. Project coordination and management 
2. Site management, Field survey and data 

collection in study sites in China
3. Crop type mapping with various Chinese 

satellite data
4. Crop monitoring with high resolution 

satellite data 

European Teams: 
Prof. Pierre Defourny, UCLouvain
Res. Maxime Troiani, UCLouvain

1. European site management

2. Field data collection in European site

3. EnMap data access coordination

4.  State-of-the-art  EO data processing 



Field Selection
 Large pure block of more than 1 ha with the same crop type 
 Minimum 200+ large fields
Period of Field Campaign
 Guantao (March - April for winter, August for summer)
 Yancheng (March - April for winter, July-August for summer)
 Chuangye (July -August)
 Hesbaye (May-June)
 Jinzhong (November - February for winter practices, and July - 

August for crop mapping)
 Guangxi (July – November)
Site Plan
 Guantao, 2024/2025/2026
 Yancheng, 2024/2025/2026
 Hesbaye, 2024/2025/2026
 Chuangye, 2025/2026/2027/2028
 Jinzhong, 2025/2026/2027/2028
 Guangxi, 2025/2026/2027/2028

• Sentinel- 1/2
– Since Growing Season 2024 – 2028

• EnMap
– Since Growing Season 2024 - 2027 
 

• GF-1/6
–  Since Growing Season 2024- 2028

• BNU-1A/B
–  Since Growing Season 2026- 2028

Satellite data to be acquired

Field Campaigns and Data Acquisition



Dragon 6   EO Data Delivery

Data access (list all missions and issues if any). NB. in the tables please insert cumulative figures (since June 2025) for no. of scenes 
of high bit rate data (e.g. S1 100 scenes). If data delivery is low bit rate by ftp, insert “ftp” 

ESA /Copernicus Missions No. 
Scenes

1. SENTINEL 2A/B/C 200

2. SENTINEL 1A/B/C 100

3.

4.

5.

6.

Total: 300

Issues:

ESA Third Party Missions No. 
Scenes

1. LANDSAT8/9 200

2.EnMap 50

3.

4.

5.

6.

Total: 250

Issues:
EnMap is not the third party mission data 
but we will access these data through the 
agreement between EnMap and 
UCLouvan 

Chinese EO data No. 
Scenes

1. GF-1/6 300

2. BNU 1B 100

3. Jilin-1 High Resoultion 
Optical Imager (JL1-GP01  and 
JL1-GP02)

100

4. CBERS-4 MUXCAM 100

5. SDGSAT-1 MSI Multispectral 
Imager

100

6.

Total: 700

Issues:Jilin-1 released a dataset and we 
will check if some data is available for 
our study. 



European Young Scientists contributions in Dragon 6

Name Institution Poster title 
Contribution 

including period of 
research

Yaqiu 
Zhao

National Satellite 
Meteorological Center

A Case Study on Estimation of Soil Nox Emissions in 
North China Derived from Satellite Observations

July 2024 – July 2027

Xueyuan
Qian

Taiyuan University of 
Technology

Study on Retrieving the Crop Cultivation Practices Using 
High Resolution Satellite Data

July 2024 – July 2026

Xiangsuo  
Fan

Guangxi University of 
Science and 
Technology

D-CGG: Research on Hyperspectral Remote Sensing 
Classification Algorithm Based on Convolutional Neural 
Network and Linkage Graph Attention Collaboration

July 2024 – July 2028

Maxime 
Troiani

Université catholique 
de Louvain

To what extent can EnMAP data differentiate between 
similar winter cereal species? A case study in Wallonia 
(Belgium)

July 2024 – July 2028



European Young Scientists contributions in Dragon 6



Overview of European YSs research



Context & O b je ctive s
Crop  map p ing  with te mp oral MSI HSI: fine r sp e ctral re so lution

• Te mp oral-b ase d  
ap p roache s

• Sig nificant p roce ssing  
ne e d e d

• Sp e ctral-b ase d
ap p roache s

• Hig h d ime nsionality
hand ling  re q uire d



Context & O b je ctive s

● Classify ce reals using  HSI  >> Benchmark, b est way to hand le  HSI?

● Comp are  HSI and  MSI -b ase d  classification >> added  value  at all?



1. 
207 bands
Res: 30 m

2. 
10 bands
Resampled to 30 m

Year Month Day EnMAP Day S2

2023 April 21 15

2023 May 3 -

2024 May 11 11

2024 June 7 8

16

Data & stud y area



Crop
Winter 
wheat

Winter 
barley Maize

Winter 
spelt

Winter 
triticale

Spring 
Wheat

Date All All
Not June 

24 Not May 23
Only June 

24

e.g., May 2024

Data & stud y area



EnMAP
LPIS

Me an  re fle ctance  /  
p a rce l & b and

Cloud  masking Inne r b uffe r (30m)

● Smooth and  re samp le  (30 m)

● Cloud  masking
S2

Classifica t io n  
w o rkflo w

NDVI

Discard  (NDVI <0.7)
Discard  (< 30 ob s)

Data p re p roce ssing



Workflow on EnMAP: How to  le ve rag e  
hyp e rsp e ctral d ata for crop  map p ing ?

RF

SVC

SAM

PLS

CARS

ALL SMO TE

No  
SMO TE

Dime nsionality 
re d uction

Hand le  crop  class 
imb alance

Pre d ictor 
variab le s

Sm o o the d  
Re fle ctance

1 st  d e riva tive

Be nchmark training  se tting s…

…and  classifie rs

Me an re fle ctance

70%

Valid ation30%Me trics:
F1 we ig hte d   (major 
crop s)
F1 macro  (minor crop s)
Kap p a



Sm o o the d
Re fle ctance

1 st  d e riva tive

Pre d ictor variab le s

Me an 
re fle ctance  /  
p arce l b and



vs EnMAP

Effe ct  size  b e tw e e n  se nso rs

Co m p are  b e st  sco re s

Workflow on Se ntine l-2: Comp aring  se nsors

RF

SVC

SAM

SMO TE

No  
SMO TE

Hand le  crop  class 
imb alance

Me an re fle ctance

Valid ation

30%

70%  No 1st d e rivative  
and  b and  se le ction

Classifie rsF1 we ig hte d
F1 macro  
Kap p a



Classifie r Pre d icto r Re d uction Smote F1-M BAcc F1-W Acc Kap p a

RF Re f
PLS

TRUE 0.76 0.74 0.93 0.93 0.84

SAM De riv
FALSE

0.47 0.66 0.80 0.74 0.54

SVC Re f None 0 .7 8 0 .8 0 0 .9 6 0 .9 5 0 .8 9

e .g . May 2024

SVC RF

● Be st ove rall 
● Minor classe s always

SAM
● Lowe st score s
● O k for major classe s

● Also  b e st
● Minor classe s: some

Be nchmark re sults | 



S2EnMAP

EnMAP & S2 re sults | 
e .g . May 2024

Source Classifie r SMOTE Pre d ictor Feature s F1-M BAcc F1-W Acc Kap p a

EnMAP
SVC NO Re fle ctance s All

0 .7 8 0 .8 0 .9 6 0 .9 5 0 .9 0

S2 0.51 0.52 0.89 0.88 0.73



<- Se ntine l 2 b and s

Ke y sp e ctral re g ions | 



Promising  b ut furthe r analysis is ne e d e d

❗ Ap p roach und e re xp lore d

O the r re g io ns d e te cte d

<- Se ntine l 2 b and s



1 . Sing le  d a te  HSI to  cla ssify 
cro p s?

1. Score s ab ove  90%

2 . Ho w  to  le ve rag e  HSI?
1. SVC + Re fle ctance  + All 

b and s + No SMOTE 

3 . What HSI o ffe rs b e yo nd  
MSI?

1. No ne e d  of multid ate  & 
low p roce ssing

2. HSI comp arative ly b e tte r 
>> minor crop s

26

Take  home  me ssag e s



Cro p  d iscrim ina tio n  fro m  sa te llite  im ag e ry 

acro ss 5  site s in  Ch ina

Miao  Zhang ,  Xiang suo  Fan , Q iao m e i Su  and  J in lo ng  Fan

Overview of Chinese YSs research



Overview of Chinese YSs research 1-2/5 Guantao&Yancheng

Chuangye: 
Rice

Jinzhong: 
Maize
Guantao: 
Winter wheat, 
maize, bean, 
cotton
Yancheng:
Winter wheat, 
barley, garlic, 
Rice, Maize
Guangxi: 
Sugarcane  and 
vegetable



China Guantao JECAM site and experiments

Observation Towers

Handan,  
Hebei

 Located in Handan, Hebei Province

 Construction of ten observation towers

 Equipments for crop conditions monitoring

using mounted cameras

 Observation equipments for climate data and

flux data

Experimental areas

Experimental activitiess and research priorities
 Survey of crop types

 Collection of crop variables including planting density, biomass, yield,

harvest index, etc.

 Digital photos taken during crop survey

 Research Priorities
 Mapping of cropland and utilization, crop type mapping

 Remote sensing estimation of biomass, harvest index and crop yield

 Identification of crop diseases, pests and yields using AI approach



Research Activities 

Crop type classification

using multi-spectral images

using EnMAP hyperspectral data

Comparison of classification performance



Crop type classification

Objective: Investigation on the early detection of various crop types using ENMAP or combination of 
EnMap and Sentinel-2 (however, only one EnMap image in late April)
 Comparison of classification accuracy using different RS data
 Comparison of classification performance with different percent of training sets

Sentinel-2 on 20th April 2024EnMap on 23th April 2024
EnMap

Sentinel-2

Sentinel-2 
30M

Ground-
truth points

60M buffer

Ground-truth 
polygons 

Remove overlapping 
polygons

Training 
Data 

Validation 
Data 

Random 
forest

Comparison Using 
Different Sample Sizes

Comparison Using 
Hyperspectral and 
Multispectral Data

Validation
Accuracy Assessment 
Using Methods with 

Different Sample Sizes

Accuracy Assessment 
Using Hyperspectral and 

Multispectral Data

Classified crop 
map



Points sample for classification

Data collection on March 27, 2024

5 types of samples 

wheat ：328
garlic ：87
vegetables ：83
fallow ：42
orchard (pear trees)：59

Wheat Garlic Vegetables Fallow Tree crop (Pear)

2/3 for training
1/3 for validation



Crop classification
Sentinel-2 10m                 Sentinel-2 resampled to 30m                EnMap 30m 

Preliminary 
classification

A

B

A

B

A

B

A

B

PA 0.99

UA 0.97

OA 0.96

F1-score 0.96

PA 0.98

UA 0.96

OA 0.96

F1-score 0.96

PA 1

UA 0.98

OA 0.99

F1-score 0.99



Extrapolate point samples to polygons

wheat ：118
garlic ：91
vegetables ：60
fallow ：33
orchard (pear trees)：54

Class Polygon count Pixels (30m) Pixels (10m)
wheat 23 234 2085
garlic 18 184 1627

vegetables 12 118 1079
fallow 6 59 538
orchard 10 104 916

60m buffer

Remove overlapping 
polygons and mixed 

polygons

Points Polygons

Randomly select 20% of polygons for training

Total number of screened polygons



Sentinel-2 10m                 Sentinel-2 resampled to 30m                EnMap 30m 

Preliminary 
classification



Classification using Sentinel-2 on 20th April 2024

1 2 3 4 5
1 970 0 0 0 0
2 0 720 7 0 1
3 0 3 480 0 0
4 0 0 0 269 0
5 0 2 0 0 445

Metric Precision Recall F1-score
wheat 1 1 1
garlic 0.993 0.989 0.991

vegetable 0.986 0.994 0.99
fallow 1 1 1

orchard 0.998 0.996 0.997
Macro 

avg 0.995 0.996 0.995

Weighted 
avg 0.996 0.996 0.996

Kappa 0.994 - -
Overall 

accuracy 99.55% - -



Classification using resampled 30m Sentinel-2

1 2 3 4 5
1 8634 3 0 0 1

2 2 6432 94 4 7

3 0 35 4295 5 15

4 0 3 0 2449 2

5 0 25 0 12 3961

Metric Precision Recall F1-score
wheat 1 1 1
garlic 0.99 0.984 0.987

vegetable 0.979 0.987 0.983

fallow 0.991 0.998 0.995
orchard 0.994 0.991 0.992
Macro 

avg 0.991 0.992 0.991

Weighted 
avg 0.992 0.992 0.992

Kappa 0.990 - -
Overall 

accuracy 99.20% - -



Classification using EnMap on 23 April 2024

1 2 3 4 5
1 764 7 0 0 0

2 0 579 2 0 5

3 0 1 389 1 2

4 0 0 0 225 0

5 0 9 6 0 363

Metric Precision Recall F1-score
wheat 1 0.991 0.995
garlic 0.971 0.988 0.98

vegetable 0.98 0.99 0.985

fallow 0.996 1 0.998
orchard 0.981 0.96 0.971
Macro 

avg 0.986 0.986 0.986

Weighted 
avg 0.986 0.986 0.986

Kappa 0.982 - -
Overall 

accuracy 98.60% - -



High accuracy achieved with only 10% samples

 Randomly select 10% of each category for training
 Accuracy reached 99% for all different satellite inputs
 Small number of high-quality sample polygons is sufficient to 

separate the main winter crops
 Hyperspectral data does not show advantages over multispectral 

data, because of the distinct spectral differences among classes



Data collection in Yancheng wheat & barley areas

• The survey was conducted on May 15th, before the peak of growing season
• The dominant crop is wheat, with some barley farms
• The boundaries of the barley planting plots were determined
• Digital photos were taken during the crop survey

Experimental activitiess



Overview of Chinese YSs research 3/5 Guangxi

Chuangye: 
Rice

Jinzhong: 
Maize

Guantao: 
Winter wheat, 
maize, bean, 
cotton
Yancheng:
Winter wheat, 
barley, garlic, 
Rice, Maize

Guangxi: 
Sugarcane  and 
vegetable



Research Activities 

Crop type classification

• deep learning model under the complex agricultural cultivation 



Overview of Chinese YSs research 3/5 Guangxi

• Sentinel-2 and ESA third party mission LANDSAT 8 data

• Ground data

Landsat 8 has 11 bands in total: 9 from the Land Imager (8 at 30m resolution: coastal, blue, green, red, near-
infrared, 2 shortwave infrared, and cirrus; and 1 panchromatic at 15m), and 2 thermal infrared bands at 100m 
resolution.

The team traveled to the study area in October 2020 for outdoor sample collection, and part of its route is 
shown in Fig. A handheld GPS camera was utilized to photograph the types of features as the car moved, and 
the types of crops photographed are shown in Fig.

Figure  Longitude and latitude maps of selected sampling sites Figure  Rice and Sugarcane field



Overview of Chinese YSs research 3/5 Guangxi

• Classification based on multilayer convolutional recurrent neural network

Figure  Hierarchical Convolutional Recurrent Neural Network（HCRNN）

 A multilayer convolutional recurrent neural 
network (HCRNN) of combining CNN and RNN 
modules at pixel-level classification

 The band information of satellite image is adapted 
to a 1D sequence and reshaped to a 3D matrix, 
where spatial features are extracted and resized 
by four convolutional layers

 The 2D-CNN features are fed into an RNN 
consisting of two GRU units, using global mean 
pooling to avoid overfitting.

 The four RNNs process the features in parallel to 
capture inter-band dependencies

 Finally, the features are fused and fed into the 
MLP for high-precision classification via the ReLU 
activation function to fully exploit the spatial-
temporal information



Overview of Chinese YSs research 3/5 Guangxi

• The results of different classification methods in Laibin City, Guangxi are shown below

Figure  Classification results of different models:  (a)SVM; (b)KNN; (c) RF; (d)1D-CNN; (e) Transformer ; 
(f) SpectralFormer; (g)RNN; (h) HCRNN

(a) (b)

(c) (d)

(e) (f)

(g) (h)

Built       Forest             Bare                Rice  

Water            Sugarcane        other 



Overview of Chinese YSs research 3/5 Guangxi

• HCRNN model demonstrates superior performance in 
comparison with traditional machine learning models 
(e.g., SVM, KNN, RF) and deep learning methods (e.g.,ViT, 
SpectralFormer, RNN)

• HCRNN mines the time-series information and spatial 
features more efficiently and thus significantly 
outperforms the other models

Table  2-2 Classification results with 2019 dataset in Laibin

Table  2-1 Classification results with 2017 dataset in Laibin
Table  2-3 Classification results with 2021 dataset in Laibin



Overview of Chinese YSs research 3/5 Guangxi

• A parallel network architecture HDAM-
Net with a hybrid dual attention 

• A fusion MCA + SAM (MS) attention 
mechanism to improve VIT network, 
which can capture the correlation 
information between features

• A multilayer residual cascade 
convolution (MSCRC) network model 
using Double Cross-Attention Module 
(DCAM) attention mechanism, which is 
able to efficiently utilize the spatial 
dependency between multiscale 
encoder features

• The dual-channel parallel architecture is 
utilized to solve the structural 
differences and realize the 
enhancement of image classification

Figure 1. Schematic structure of the HDAM model



Overview of Chinese YSs research 3/5 Guangxi
Comparative Analysis of models
• The performances of models, SVM, KNN, RF, CNN, RNN, ViT, VITCNN and HDAM-Net

• HDAM-Net obtained the highest score (OA: 99.42%, AA :99.25%, Kappa: 0.9931), proving its excellent ability to 
extract time series and spatial features from spectral data

Fig. Classified results in Xiangyin County study area: (a) 
SVM, (b) KNN,(c) RF, (d) CNN, (e) RNN, (f) ViT, (g) VITCNN, 

(h) HDAM-Net, (i) VITCNN

Table 1. Accuracy of various algorithms in Xiangyin County study area



Overview of Chinese YSs research 4/5 Jinzhong

Chuangye: 
Rice

Jinzhong: 
Maize

Guantao: 
Winter wheat, 
maize, bean, 
cotton
Yancheng:
Winter wheat, 
barley, garlic, 
Rice, Maize

Guangxi: 
Sugarcane  and 
vegetable



Research Activities 

 Identifying the farming practices of 

conservation agriculture

• Bare fields in winter

• Irrigated fields in winter

• Straw mulching fields in winter

• Film mulching fields in spring

Crop type classification

• using multi-spectral images

• using hyperspectral data (EnMAP/ BNU)

• Model transferability

Straw mulching

Bare fields Winter irrigation

Film mulching



Overview of Chinese YSs research 4/5 Jinzhong

Source: Sentinel-2 April 25, 2022

Bare soil period duration

 conservation agriculture 
 Soil wind erosion



Overview of Chinese YSs research 4/5 Jinzhong

Identifying the Farm Fields Irrigated out of season with GF-1 Satellite Images

No. Date
1 2022/12/27
2 2023/01/04
3 2023/01/25
4 2023/03/03
5 2023/03/27
6 2023/04/08
7 2023/04/29

Built                   DeciForest        Orchard            WinterWheat   Irrigation2        Straw                 water  

Greenhouse     EverForest        Plantation        Irrigation1         Bareland           Barren           



Overview of Chinese YSs research research 4/5 Jinzhong

Period Date

Autumn
2023/10/27
2023/11/1

Winter
2023/11/21
2023/12/6
2024/3/15

Spring
2024/4/24
2024/5/14

RCF: Straw mulching fields  I1/I2: Irrigated fields  PMF: Film mulching fields

Identifying the farming practices, including straw mulching, winter irrigation and 
film mulching 



Overview of Chinese YSs research research 4/5 Jinzhong

2023/10/27 2023/11/1 2023/11/6 2023/11/21 2023/11/26 2023/12/6 2024/3/15 2024/4/24 2024/5/14
OA 96.5 96.2 95.3 96.0 96.3 95.4 97.4 96.1 96.7

Kappa 96.0 96.0 95.0 96.0 96.0 95.0 97.0 96.0 96.0
F1 96.8 96.3 94.8 96.0 96.3 95.9 97.4 96.0 96.5

PMF - - - - - - 96.9 97.8 98.2
I1 - - 87.5 99.6 100.0 100.0 100.0 95.7 98.9
I2 100.0 98.7 100.0 98.0 99.6 98.9 99.5 93.9 99.7

RCF 99.6 97.7 97.6 99.1 97.4 96.8 98.5 95.9 -
BC 100.0 100.0 93.1 99.1 95.7 94.3 95.7 97.9 98.9
BL 91.1 92.2 87.1 96.4 91.8 93.3 98.8 95.9 91.3
GH 94.8 97.9 92.8 95.9 95.4 98.9 98.9 97.3 87.9
IS 99.3 98.2 95.1 99.1 97.3 96.8 93.0 99.1 93.5
OR 95.9 95.8 98.8 97.3 96.1 96.4 100.0 93.0 96.9
OC 94.3 95.0 97.1 87.3 92.9 91.7 - 94.3 99.4
WB 100.0 93.4 95.1 94.1 93.6 99.8 100.0 100.0 99.5
GL 95.1 94.5 95.2 93.9 94.5 92.7 96.6 93.3 96.9

WW - - - 95.1 100.0 96.2 98.2 95.1 96.9
WOL 95.0 95.3 97.6 93.2 97.4 91.4 98.2 95.1 96.2



Overview of Chinese YSs research 4/5 Jinzhong

Period Jinzhong Xinding

Autumn
2023/10/27 2023/10/27

2023/11/1 2023/11/1

Winter
2023/11/21 2023/11/21

2023/12/6 2023/12/6
2024/3/15 2024/3/30

Spring
2024/4/24 2024/4/24

2024/5/14 2024/5/14

Classification model transferability

Jinzhong

Xinding
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Transferred Model Model with training samples
2023/
10/27

2023/
11/1

2023/
11/21

2023/
12/6

2024/
3/30

2024/
4/24

2024/
5/14

2023/
10/27

2023/
11/1

2023/
11/21

2023/
12/6

2024/
3/30

2024/
4/24

2024/
5/14

OA 88.2 90.4 92.5 94.2 89.0 88.0 92.4 95.6 94.7 96.1 95.7 95.5 95.5 96.6
Kappa 87.0 89.0 91.0 93.0 88.0 87.0 91.0 95.0 94.0 96.0 95.0 95.0 95.0 96.0

F1 87.8 90.5 90.0 93.2 83.4 86.9 91.9 95.9 94.6 96.5 95.5 93.1 96.1 95.8
PMF - - - - 75.0 76.8 94.8 - - - - 80.7 93.0 98.6

I1 - - 80.2 95.1 95.9 90.9 93.6 - - 100.0 100.0 100.0 100.0 96.5
I2 100.0 98.7 70.7 83.0 75.1 81.0 97.0 100.0 97.3 95.8 94.9 97.1 100.0 98.8

RCF 100.0 100.0 96.4 99.4 90.6 86.9 - 96.9 96.3 94.1 92.5 92.7 100.0 -
BC 85.1 93.9 97.8 97.6 93.3 88.1 96.9 99.7 90.0 96.2 96.0 94.6 93.4 97.7
BL 74.1 79.8 92.4 95.1 90.1 83.9 92.4 95.0 99.8 95.7 96.0 92.8 95.8 98.5
GH 73.9 79.1 86.3 92.8 79.0 76.1 83.0 96.9 93.5 95.7 90.1 98.7 94.1 77.3
IS 87.0 87.4 93.4 94.1 93.3 90.1 94.9 96.4 96.6 94.7 97.6 96.7 94.5 96.0

OC 92.3 92.9 91.7 86.1 64.5 95.5 85.6 98.2 99.7 100.0 94.8 91.9 95.3 93.4
WB 97.0 99.6 97.9 99.5 96.0 96.2 99.4 93.4 94.1 98.6 100.0 98.8 100.0 100.0
GL 75.6 79.8 89.4 90.0 78.6 78.5 76.3 88.5 86.5 91.9 92.6 93.6 90.5 97.4

WOL 93.2 93.4 93.3 92.9 98.6 99.0 97.1 93.4 92.4 98.5 96.0 97.0 96.7 99.7
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Chuangye: 
Rice

Jinzhong: 
Maize

Guantao: 
Winter wheat, 
maize, bean, 
cotton
Yancheng:
Winter wheat, 
barley, garlic, 
Rice, Maize

Guangxi: 
Sugarcane  and 
vegetable



Research Activities 

Timely farming practices identification

• Rice field preparation 

• Transplanted and directly sowed rice

• Harvest 

• Plough

Crop type classification

• using hyperspectral data (EnMAP/ BNU)

• using multi-spectral images

• Rice variety separation with hyperspectral data 
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Middle April to Middle May 
Field Preparation

Middle June to Middle July
Crop Type Maping 

Middle Sep. to end Oct.
Harvest and plough

Multiple 
images of 
field 
preparation

Crop 
type 
map

Cultivated 
acreages for 
paddy rice 
and dryland 
crops

Statistics 
for every 
farm

Harvest 
and 
plough 
maps

Statistics 
for 
Harvest 
and 
plough in 
fall
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Period Satellite Date Overall 
Accuracy Kappa F1 Score

Spring Field 
Soaking Period

Landsat 8 2024-04-09 92.0 91.0 92.0

S2A 2024-04-23 90.5 89.0 90.1

Landsat 8 2024-04-25 88.0 86.0 86.1

Growth Period S2B 2024-09-15 86.2 84.0 86.7

Harvest Period

S2B 2024-10-05 91.0 89.0 88.6

HJ2A 2024-10-13 92.1 91.0 89.3

HJ2A 2024-10-17 93.3 92.0 88.5
Autunm Field 
Preparation 

Period

S2A 2024-10-20 95.2 94.0 94.1

Landsat8 2024-11-03 96.1 93.0 94.0

Accuracy results of agricultural activities monitoring in four periods
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2020/05/19 2020/05/29 2020/06/13

2020/07/03 2020/07/18 2020/07/23

Rice Varieties Mapping with  Sentinel-2 Satellite data 

Qixing Farm Rice 
variety: Suijing18 
long rice
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Normal 
and 
longjing

Sticky 
and 
Sanjiang

Sticky 
and 
Xinnian

Long 
and 
Suijing
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Crop Mapping Key steps
• Remote sensing data processing
• Training sample collection and evaluation
• Classification algorithm and application
• Validation and  feedback
• Post classification and noise filtering



Dragon6 – ID 95177

Thank you very much for your attention ! 

Thanks to European young researchers for visiting us! 
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