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1. Wire-Cell Signal Processing
« Learning related tasks from Hokyeong and Preparing hand-over
 PDHD Memory Consumption Issue

2. Wire-Cell 3D Imaging & Clustering
« 3D Imaging Performance Evaluation Metrics



1. Wire-Cell Signal Processing

Memory Consumption Issue
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Custom Allocators

3.9 GiB: Snapshot #120
3.9 GiB: Snapshot #121
4.0 GiB: Snapshot #122
4.0 GiB: Snapshot #123
4.1 GiB: Snapshot #124
4.1 GiB: Snapshot #125
4
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2.5 GiB: allocate (new_allocator.h:137)
* 2.5 GiB: allocate (alloc_traits.h:464)

» 2.5 GiB: _M_allocate (stl_vector.h:378)
506.8 MiB: TStorage::ReAllocChar(char*, unsigned long
323.8 MiB: allocate (new_allocator.h:137)
136.1 MiB: in 23084 places, all below massif's threshol
» 128.4 MiB: aligned_malloc (Memory.h:216)
» 117.9 MiB: aligned_malloc (Memory.h:216)
» 108.4 MiB: allocate (new_allocator.h:137)
» 81.9 MiB: allocate (new_allocator.h:137)
» 64.2 MiB: aligned_malloc (Memory.h:216)
» 32.1 MiB: aligned_malloc (Memory.h:216)
» 32.1 MiB: aligned_malloc (Memory.h:216)
» 32.1 MiB: aligned_malloc (Memory.h:216)
» 25.6 MiB: aligned_malloc (Memory.h:216)
» 20.1 MiB: c10::alloc_cpulunsigned long) (in /cvmfs/lars.
» 14.9 MiB: clang::ASTReader::ReadASTBlock(clang::seria
» 14.8 MiB: clang::ASTReader::ReadASTBlock(clang::seria
» 14.2 MiB: operator new [] (TObject.h:182)
» 13.5 MiB: c10::Dispatcher::findOrRegisterName_(c10::0
» 11.6 MiB: TStorage::ObjectAlloc(unsigned long) (TStora
» 10.7 MiB: _M_construct<char*> (basic_string.tcc:225)
» 9.6 MiB: llvm::WritableMemoryBuffer::getNewUninitMe.
» 8.1 MiB: torch::jit::Node::allocNewinstance(torch::jit::Gr
» 6.5 MiB: allocate (new_allocator.h:137)
» 6.5 MiB: allocate (new_allocator.h:137)
» 6.4 MiB: std::vector<c10::Argument, std::allocator<cl
» 6.3 MiB: llvm::SmallVectorBase<unsigned int>::grow_p
» 5.8 MiB: allocate (new_allocator.h:137)
» 5.6 MiB: clang::ModuleMap::findOrCreateModule(llvm
»
»
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5.3 MiB: torch::jit::Graph::create(c10::Symbol, unsigne
4.4 MiB: std::_cxx11::basic_string<char, std::char_trai
0 GiB: Snapshot #128
2 GiB: Snapshot #129
2 GiB: Snapshot #130
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2. Wire-Cell 3D Imaging & Clustering

3D Imaging Performance Evaluation Metrics

In MicroBooNE paper, there are two major metrics for 3D Imaging 2021 JINST 16 P06043

* Purity:
how well reco hits are reconstructed along the true hits and algorithm's performance
in suppressing ghost hits.

The number of the reconstructed hits overlapping true TPC hits divided by the total number of the reconstructed hits.

p_ N(Matched Reco Hits)
~ N(Total Reco Hits)

« Completeness:
how well the information of true hits is conserved within the reconstructed hits

The number of the true hits overlapping the reconstructed hits divided by the total number of the true hits. The true hits are required to be
within the TPC active volume and are weighted by their true deposited (visible) energy.

> E(Matched True Hits)
~ Y E(Total True Hits)

C



https://iopscience.iop.org/article/10.1088/1748-0221/16/06/P06043

2. Wire-Cell 3D Imaging & Clustering

3D Imaging Performance Evaluation Metrics

1st step: True and Reco hit Matching

« How to define “"overlapping” o . .
Reco hit is well reconstructed if charge is

d<d ..
th similar.

True Hit Reco Hit

d > d,, Reco hit doesn’t have any matched true hits,
this Reco hit can be ghost.

Need to be considered further

 ellipsoid distance: E&= \/wagAm2+'urygAy2+wyzAz2
« one-to-many match case

different principles are used to determine x and (y, z)
-> different weights need to be considered?



2. Wire-Cell 3D Imaging & Clustering

3D Imaging Performance Evaluation Metrics

2nd step: Purity
« how well reco hits are reconstructed along the true hits and algorithm's
performance in suppressing ghost hits.

The number of the reconstructed hits overlapping true TPC hits divided by the total number of the reconstructed hits.

N (Matched Reco Hits)

P—
N(Total Reco Hits)

« For non-overlapping Reco hits, how can be quantified?

Near the true hit

This can be due to the smearing or diffusion? Pure ghost due to ambiguity or noise?

C The T
m/ Reco
#of hits #of hits

> d-dy, > d-dy,

Reco

From the distribution(e.g. mean &
standard deviation)
« Can we evaluate the effect of ghost?

— True



2. Wire-Cell 3D Imaging & Clustering

3D Imaging Performance Evaluation Metrics

2nd step: Purity
« how well reco hits are reconstructed along the true hits and algorithm's _ True
performance in suppressing ghost hits.

The number of the reconstructed hits overlapping true TPC hits divided by the total number of the reconstructed hits.

N (Matched Reco Hits)

P =
N(Total Reco Hits) Reco

« For non-overlapping Reco hits, how can be quantified?

charge fraction = charge of non-overlapping Reco hits / total charge of matched Reco hits

C]’wge \(‘wcf\"(bﬂ

ghost with large charge -> more problematic

— True. P
/ - ghost with small charge From the distribution(e.g. mean &

e standard deviation)
> d-dy, + Can we evaluate the effect of ghost?




2. Wire-Cell 3D Imaging & Clustering

3D Imaging Performance Evaluation Metrics

3rd step: Completeness

« how well the information of true hits is conserved within the reconstructed hits

The number of the true hits overlapping the reconstructed hits divided by the total number of the true hits. The true hits are required to be
within the TPC active volume and are weighted by their true deposited (visible) energy.

> E(Matched True Hits)
'Y E(Total True Hits)

Not yet, but the similar method/approach in the purity can be used
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