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From Last Week
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Pre and Post Processing of DNN-ROI changed from Service to 
Nodes



From Last Week
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MP2 plot for the V plane (right) from OSP. Seems like this artifact is 
really there (?) 



Validating the DNNROI implementation in the SPNG

● Validate the implementation of DNNROI by benchmarking against the 
OSP (Original Signal Processing) Steps
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 Signal Processing Step in Rough for illustration
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Waveforms Decon , Initial ROI
MP Coincidence 

Finding
ROI Finding

Masking and 
Threshold

●  DNN-ROI for ROI Finding.
 



 Signal Processing Step OSP
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Waveforms Decon , Initial ROI MP Coincidence 
Finding

Most of the heavy lifting 
done by 
OmnibusSigProc. 



 Signal Processing Step SPNG
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Waveforms Decon
MP Coincidence 

Finding

In SPNG, split into 
Decon, filters, 
MP2/MP3 
co-incidence 
finding.

Initial ROI



(DNN) ROI Finding (OSP)
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ROI Finding
Masking and 

Threshold

● DNNROIFinding
○ Preprocessing, inference 

(via TorchService) and 
Postprocessing) 

○ Masking and Threshold



(DNN) ROI Finding (SPNG)
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ROI Finding
Masking and 

Threshold

● Pre-Processing [DNNROIPreProcess] 
● Inference [DNNROIProcess]
● Post-Processing 

[DNNROIPostProcess]



Pre-Processing

● Pre-Process Target Tensor [u,v], MP2 and MP3 coincidence tensors 
○ Scaling and offsetting (User defined scale and offset factor)
○ Rebin Ticks [6000 ticks → user defined [1500 ticks] (Downsampling)
○ Shape consistency → [Batch, Channel, Time]
○ Stack pre-processed tensors (target, mp2,mp3)

■ Consistency in stacking
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Processing

● Forward stacked Tensors for inference using TorchService
● Retrieve Back the post inference Tensor (Target tensor only)
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Post Processing

● Upsample [1500 ticks → 6000 ticks] post inference tensor
● Dimension consistency → 3 D tensor
● OSP

○ Masking and Thresholding
● SPNG

○ Marking and Threshold in another stage
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Benchmarking SPNG DNNROI against OSP

● Downsample 
○ OSP: Use of WireCell::Array libray library on Eigen Arrays 
○ SPNG: torch libraries (slicing, average-pool)

● Inference
● Upsampling

○ OSP: Use of WireCell::Array libray library on Eigen Arrays 
○ SPNG: Use of torch libraries 
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https://github.com/WireCell/wire-cell-toolkit/blob/576673524fd90d698eb46c94b4354839c3c0d125/util/src/Array.cxx
https://github.com/WireCell/wire-cell-toolkit/blob/576673524fd90d698eb46c94b4354839c3c0d125/util/src/Array.cxx


Benchmarking 
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Waveforms Decon , Initial ROI
MP Coincidence 

Finding
ROI Finding

We Want to Bench Mark This 
Step
Run with OSP DNNROI
Run with SPNG DNNROI

Keep this identical

https://github.com/WireCell/wire-cell-toolkit/tree/dnnroi-prod/pytorch/src
https://github.com/WireCell/wire-cell-toolkit/tree/dnn-roi-edits/spng/src


Hybrid Workflow
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Upstream stages from OSP to ensure both OSP and SPNG 
DNNROI get identical input

IFrame → ITensorSet



Input Files

● Only showing the U planes
● Except for one slide, comparison shows processing done in the CPU 
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Input Files 
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Overall Summary
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Mean Squared Error as a metric 
to quantify the difference 
between the OSP and SPNG 
tensors



Difference of the input files (CPU- GPU) 
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Mean squared error (MSE):
~0.014

Difference between the output 
of Post Signal Processing in 
GPU and CPU.



OSP vs SPNG (Downsample)
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OSP vs. SPNG (Post Inference)
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Difference Plot
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OSP vs SPNG Upsampling
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Changing Pre and Post Processing steps to Nodes from service
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Input tensor comparison (spng/OSP) target Tensor
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We start with different tensors….



Post Inference we end up with different tensors
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