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PR Summary

● Add CKF examples with detray toy detector (#411) 
○ Add truth_track_finding (CKF + KF) example for CPU and CUDA

● Seeding with detray - Version1 (#421)
○ Add detray geometry in seeding_example. Seeding doesn’t need a geometry 

though

● Seeding and Finding with detray geometry( #430)
○ seeding_examples includes CKF and KF

https://github.com/acts-project/traccc/pull/411
https://github.com/acts-project/traccc/pull/421
https://github.com/acts-project/traccc/pull/430
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Changes in Spacepoint reader

● In the current spacepoint reader, the measurement 
is calculated by applying global-to-local 
transformation to spacepoint

● Wrong approach in case the spacepoint is read 
from truth hit csv file which doesn’t include 
measurement error

○ point_to_local or point_to_global also 
should not be used for non-cartesian 
measurements

● So I changed to read the measurement csv file 
directly
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Impact on Track Parameter Estimation

● After modifying the spacepoint reader, the local 
position of ACTS and traccc track parameter 
estimation is not the same 

○ Traccc: local position from measurement
○ ACTS core: local position from 

global-to-local transformation

● Thus, I removed the track parameter estimation 
part of compare_with_acts_seeding test

Traccc

ACTS Core
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Changes in Track Parameter Estimation

● The output of track parameter estimation is a bound track parameter which contains:
○ Surface ID 
○ Bound vector 
○ Bound covariance

● I had to fix the track parameter estimation to set the surface ID and bound covariance
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How to Run the Examples

./bin/traccc_simulate_toy_detector --gen-vertex-xyz-mm=0:0:0 --gen-vertex-xyz-std-mm=0:0:0 --gen-mom-gev=100:100 
--gen-phi-degree=0:360 --events=10 --gen-nparticles=2000 --output_directory=detray_simulation/toy_detector/n_particles_2000/ 
--gen-eta=-3:3 --constraint-step-size-mm=1

● Generate simulation data

● Run Truth Finding (CKF + KF)
○ I just found that I have not generalized it with detray json input :p …

● Run Seeding (Seeding + CKF + KF)

./bin/traccc_truth_finding_example_cuda --input_directory=detray_simulation/toy_detector/n_particles_2000/ --events=10  
--track_candidates_range=3:10 --run_cpu=1 --check_performance=true --constraint-step-size-mm=5

./bin/traccc_seeding_example_cuda --input_directory=detray_simulation/toy_detector/n_particles_2000/ 
--run_detray_geometry=true --check_performance=true --detector_file=detray_json/toy_detector_geometry.json --event=1 
--track_candidates_range=3:10 --constraint-step-size-mm=5 --run_cpu=1
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Truth Track Finding Example (CKF + KF)

Finding efficiency Fitting resolution

Tracking efficiency of finding is too low, especially at the 
forward regions
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Seeding Example (Seeding + CKF + KF)

Seeding efficiency Finding efficiency

Fitting resolution

Pull distributions from KF are 
not great right now



Summary
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● Integrated seeding, track finding and track fitting

● There are still some performance issues under investigation

● Integrating with clusterization still needs some works
○ Need to pass a digitization map for detray geometry
○ Spacepoint formation also requires the detray geometry for local to global 

transformation


