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Running DNNROI Formation With GPU
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[12:13:18.917] I [ timer  ] Timer: Total 63.197 wall-sec, 83.694 core-sec
[12:57:13.014] I [ timer  ] Timer: 44.883 wall-sec, 44.959 core-sec: (WireCell::Gen::DepoTransform) "tpc3"

[12:57:13.014] I [ timer  ] Timer: 0.103 wall-sec, 0.261 core-sec: (WireCell::SPNG::CellViews) "tpc3_preface"



Running DNNROI-Formation with CPU

[12:37:25.542] I [ timer  ] Timer: Total 75.719 wall-sec, 400.407 core-sec
[12:37:25.542] I [ timer  ] Timer: 44.176 wall-sec, 44.180 core-sec: (WireCell::Gen::DepoTransform) "tpc3"

[12:37:25.542] I [ timer  ] Timer: 15.094 wall-sec, 281.177 core-sec: (WireCell::SPNG::CellViews) "tpc3_preface"
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GPU Usage 

● GPU Usage = (Time spent by GPU Running Kernels)/ (Total Time 
Profiling Tool Ran)
○ Calculated from nvtx profiling

● MP Formation
○ GPU Usage during the Cell View  → ~3 %

● Inference
○ GPU Usage → ~20%

Will look at it in more detail later
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Playing with Data Augmentation
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Events 100
Learning Rate: 0.05

Momentum: 0.9
Weight Decay: 0.0005 



Augmentation And Comparative models
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● For each unit sample (features [dense, mp2,mp3] and labels [truth])
● Apply horizontal or vertical flipping [Keeps the tensor shape same 

between each unit sample]
○ Probability of augmentation at 0.5



No Augmentation
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Augmentation
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Comparing with existing model being used in SPNG

● For each unit sample (features [dense, mp2,mp3] and labels [truth])
● Apply horizontal or vertical flipping [Keeps the tensor shape same 

between each unit sample]
○ Probability of augmentation at 0.5

● For Comparison I am using the model created by Haiwang [that is the 
default model used in SPNG currently]
○ For the sake of convenience, I will call it Haiwang-unet and SPNG-unet
○ unet-l23-cosmic500-e50.ts

● Both models are unet models. 
● Both are trained with PDHD simulation (but different events)
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http://unet-l23-cosmic500-e50.ts


Inference with SPNG Unet (Event 1)
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Inference with Haiwang Unet (Event 1)
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Inference with SPNG Unet (Event 2)
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Inference with Haiwang Unet (Event 2)
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Model trainings (Haiwang’s Unet and SPNG Unet)
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● Outputs after inference using both models are identical (to every single 
element) 

○ Not sure if it is expected
● But the coverage of the models are different 
● Probably it has  to do with how input data are fed during training

● SPNG Unet
○ Trained with each view (U or V) along with corresponding MP2 and MP3 information

● Haiwang Unet
○ Input data is the whole frame (U,V W1 and W2) with corresponding MP2 and MP3 

information
○ MP2/MP3 corresponding to W1 and W2 views being empty



Inference Plot (with Haiwang Unet)
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Inference Plot (with SPNG Unet)
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Few Other things

● Next: SPDIR Metrics for OSP, SPNG in SnakeMake(?)
● Train with Individual View
● Inference on Individual Views 

○ Consistent with current SPNG setup as well
● Workflow for both training and inference in Jake’s Snakemake

○ Uses dnnroi-training.jsonnet for generating training sample in npz
○ Intermediate npz to HDF5 converter for the training/testing
○ Uses test-subgraphs.jsonnet for inference

● Perhaps containerize the whole workflow to be run in the BNL 
cluster(s)
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