
Pull requests
• Uploading on SiCalo repo. also on my repo:

git clone https://github.com/Joy-whale0321/INTT-EMCAL.git
No conflicts with base branch, please approve this application.
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Compile on SDCC
• Quick introduce for onnx and nlohmann

• 1. ONNX Runtime (cpp version) We use ONNX as a standard format to export trained 
models from Python. ONNX Runtime allows us to load these models and perform 
forward inference directly in C++ on the CPU nodes of the cluster. This avoids 
requiring the PyTorch runtime on the cluster and provides a lightweight, stable 
solution for deployment. 

• 2. nlohmann/json (A JSON library ) In our workflow, the input normalization 
parameters (mean/std), feature configuration, and other preprocessing constants are 
saved in JSON files during training. A JSON parser on the C++ side is needed to read 
these parameters and correctly prepare inputs before feeding them into the ONNX 
model.

• From Jin Huang’s reply, we learned that "ONNX" and "nlohmann/json" are 
already standard integrations in the sPHENIX software distribution for exactly 
this purpose. I have now checked on the cluster and confirmed that both 
"ONNX" and "nlohmann" are already available and can be used.

• I have updated the Makefile to use the official installation and paths.
• You can now simply pull the latest code from GitHub and run "make" in the directory.
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consider eta-dependence into

3

Previous study

The correct factor of η has now been implemented in computeEMD(), and it is 
enabled by default.



To do list

• correct factor of η based on emcal cluster reco with inner face center.
repeat using different tower position to derive formulas to calculate 
the pT of track

• check the code whether can be run on condor
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12.02 easily compile now

• The PtCalculator class is an independent toolbox for the sPHENIX experiment that 
can reconstruct the transverse momentum pT of charged particles with only the 
silicon and calorimeter detectors.

• First, you need to compile PtCalculator class,Some packages are required (mainly 
ONNX and JSON; on the RCF cluster these are the only two missing), and you can 
compile the Class with mine.

• Second, after compilation, you can create a PtCalculator instance, set the 
required input information, and then call ComputePt() to select the appropriate 
method and obtain the reconstructed result.

We do not provide a compiled library here; instead, the user needs to compile it 
themselves, which makes it easier to modify the code of the PtCalculator class.
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How to use it

1. get the git repo:
git clone https://github.com/Joy-whale0321/INTT-EMCAL.git

2. compile (Change into this directory in the repository, then just run `make`.)
cd  InttSeedingTrackDev/ML4Reco/Implement/src
make

3. Load the library of PtCalculator, then follow the example in PtCalcMLTutorial.C 
to use the class.

#include "PtCalculator.h"
    gSystem->Load("libPtCalc.so");

For more details, please refer to PtCalcMLTutorial.C on the repo and 
“PT Calculator document”.
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to do list

• Adding η-dependence to the formula for calculating pT using the 
magnetic deflection angle 

• previous studies were based on EMCAL clusters reconstructed with 
surface center; subsequently, the process will be repeated using 
different geometries to derive formulas for reconstruction results 
based on different EMCAL tower positions.
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Calculate pt class Tutorial
Jingyu 11.10
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Access my code

• https://github.com/Joy-whale0321/INTT-EMCAL/tree/main/InttSeedingTrackDev/ML4Reco/Implement
(will be released on sPHENIX SiCalo repo when I finished)

• PtCalculator compute the pt
• PtCalculator.h   
• PtCalculator.cc 

• Makefile:  Compilate PtCalculator class
• PtCalcMLTutorial.C: A tutorial for you

• others
• export_to_onnx.py: turning the ML model weights and scaler to onnx and json format
• model_MLCombined.onnx, model_MLEMD.onnx, model_MLEproj.onnx, scaler_MLEproj.json: model weights and 

scaler
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PtCalculator Class

This class can run independently of Fun4All; it is not derived from SubsysReco. You 
can call it freely and multiple times as a standalone utility. 
It takes a input struct (which depends on the chosen method) and directly 
produces an output PtResult, which contains the reconstructed pt along with some 
additional information.
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Five approaches to calculate pt, and the perform.

Note: lack of truth higher-pT data causes the model to tend to underestimate pT now

Output Struct:
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Different input struct and consistent interface

Each method has its corresponding input.

Consistent to ComputePt Func. 

12



PtResult ComputePt(Method method, const AnyInput& input) const

ComputePt receives the Method value(enum) and a variant AnyInput. 
Based on the selected method, it fetches the matching input struct from the variant, dispatches to the 
corresponding compute implementation, and returns a unified PtResult containing the reconstructed pT, a 
success flag, and an optional error message.
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others func. of PtCalculator class

• Please first refer to the comments provided in the code.
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A tutorial PtCalcMLTutorial.C

• remember change the path of model weight and scaler to yours
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MethodEproj
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MethodEMD
pT = par_Ceta·(Δφ^par_Power)

Func. setParCeta() and setParPower() to setting parameters
default: par_Ceta = 0.2, par_Power = -1 not consider eta-dependent now
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MethodMLEproj
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MethodMLEMD
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MethodMLCombined
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worked on rcf, have not test on condor now
• get onnx on rcf sphnxuser05
cd ~/Downloads
wget https://github.com/microsoft/onnxruntime/releases/download/v1.19.2/onnxruntime-linux-x64-1.19.2.tgz
tar -xf onnxruntime-linux-x64-1.19.2.tgz
mkdir -p ~/opt/onnxruntime
cp -r onnxruntime-linux-x64-1.19.2/include ~/opt/onnxruntime/
cp -r onnxruntime-linux-x64-1.19.2/lib     ~/opt/onnxruntime/

• get json on rcf sphnxuser05
mkdir -p ~/opt/nlohmann/include/nlohmann
wget -O ~/opt/nlohmann/include/nlohmann/json.hpp \
  https://raw.githubusercontent.com/nlohmann/json/v3.11.3/single_include/nlohmann/json.hpp

Change the Path on Makefile: 
ORT_PREFIX=/sphenix/u/jzhang1/opt/onnxruntime 
JSON_INC=/sphenix/u/jzhang1/opt/nlohmann/include
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Thanks for your attention
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