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1.WHY?
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l Reduce Data Flow
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1.WHY?

Beam Background with low momentum （10~100MeV）
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Large angle of incidence on CMOS Pixel Sensor

Generate elongated cluster

Large amount of hits generated by Beam Background, increasing data flow.
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2.HOW?

26 Oct, 2024 5Hangzhou



3.1 WHAT-Previous work
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+
Data acquisition system FPGA

R.ZHAO, et. al, “FPGA Implementation of an Artificial Neural Network 
for Subatomic Physics Experiment Particles Recognition” 6Hangzhou



3.1 WHAT-Previous work
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R. Zhao, et. al，"A 2-D Clustering Algorithm for Data Reconstruction in Vertex Detector 
of ILC," doi: 10.1109/TNS.2021.3115146.
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3.1 WHAT-Previous work
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R. Zhao et al., "Pixel-level clustering algorithm for data reconstruction 
in ILC," doi: 10.1109/TNS.2023.3330537 8Hangzhou



3.1 WHAT-Previous work
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Example of operators for axis feature extraction

R. Zhao, et. at, “Performance Analysis of Compact On-Chip Operators for 
Cluster Feature Extraction,”doi: 10.1109/TNS.2023.3320226. 
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3.1 WHAT-Previous work
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R. Zhao, et. at, “Performance Analysis of Compact On-Chip Operators for 
Cluster Feature Extraction,”doi: 10.1109/TNS.2023.3320226. 

Example of operators for direction feature extraction
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3.2 WHAT-Now: ANN model
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3.2 WHAT-Now: ANN model
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Hit count ：4Hit count ：3

Hit count along X axis Hit count of cluster projection on axis 



3.2 WHAT-Now: Beam Test of Taichu3 
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Hit count along Y axis (90°) under different tilt angle
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3.2 WHAT-Now: Beam Test of Taichu3 
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Hit count of cluster projection on axis under different tilt angle

Diagonal A (45°) Diagonal A (135°) X axis (0°)
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3.2 WHAT-Now: Beam Test of Taichu3 
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Hit count of cluster projection on axis under different tilt angle

Diagonal A (45°) Diagonal B (135°) X axis (0°)
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3.2 WHAT-Now: Hexagonal Geometry Pixel

26 Oct, 2024

1、Neighbors               2、Same Pitch                3、Time Resolution
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Ref: Ryuji Moriya, Simulating Hexagonal Pixel Sensor Design in Allpix2 



3.2 WHAT-Now: Hexagonal Geometry Pixel
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1、Neighbors               2、Same Pitch                3、Time Resolution

square and hexagonal geometry for same occupied size 
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Ref: Ryuji Moriya, Simulating Hexagonal Pixel Sensor Design in Allpix2 
 



3.2 WHAT-Now: Hexagonal Geometry Pixel
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Hexagonal-flatHexagonal-pointy
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3.2 WHAT-Now: Hexagonal Geometry Pixel
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Hexagonal-flatHexagonal-pointy
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4. NEXT

26 Oct, 2024

Ø Develop ANN Model and Implementation in FPGA

Ø Develop artificial neural network ASIC for test
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