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Introduction
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Dataflow in HSI processing
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Spectral Variability Models
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Dimensionality
Reduction

PCA,  
MNF, ICA

Target Detection
CEM, OSP

GLRT, ACE
AMSD, MF

Anomaly Detection
Reed Xiaoli (Rx)

Least Square Solvers
FCLS
NNLS

Material 
Count 

Estimation
HFC VD
HySime

Endmember Finders
ATGP, ICA-EEA, 
N-FINDR, VCA,

PPI,

Spectral Comparison
SAM
SID

Normalized Cross Correlation
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System architecture
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System Architecture (Zynq)
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Zynq Devices
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Programmable Logic
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Zynq-7000 All Programmable SoC
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Why FPGA?

PRO:

• Compact SIZE
• LOW WEIGHT
• LOWER POWER CONSUMPTION
(Xilinx  7 series )
• RECONFIGURABILITY (PARTIAL OR FULL)
• HIGH THROUGHPUT
• REAL-TIME PROCESSING
• OPTIMIZED DATA PATHS
• RESISTS HIGH LEVEL RADIATION  without changing the 

content of inner memories.

CONS:
LOW LEVEL  HDL LANGUAGES
Deep understanding OF HARDWARE DESIGN required
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Challenges in HSI onboard  system 
development

Algorithm Adaptation & 
Development

SoC
Development

FPGA Implementation

System Integration
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FPGA Implementation of OTFP 
Preprocessing Module (I/II)

SPECIFICATION:

DATA CUBE– X(500x500x400)
N_load=128
Loadings_database= L(128x400)
K_max=10

Preprocessing stage:

S= ∑L_i,k* (X_i,j-X_mean[i])
Scores =max(S, k_max)
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SoC Development and System 
Intergration for HSI application
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Dynamic Partial Reconfiguration (DPR) 
Concept


