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Figure 1 University deployment across a range of devices and environments
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Table 1 NeoPulse®supported data types
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Case Study: VGG Net

What is VGG Net?

2014 ImageNet Large Scale Visual Recognition Challenge{ILSVRC) Winner, Computer Vision Milestone

ILSVRC: Image Classification Task

Develop an algorithm that classifies photographs into different categories (e.g. Dog, Cat, Car, Person).
+ Data set given by competition has ~150,000 photographs and 1000 image categories.
+ Due to time and budget restrictions, we randomly chose 20 categories from the data set to train our algorithms.

Technical Approach

Recreate VGG Net Architecture and use Neopulse Studio’s full auto mode to solve the ILSVRC classification task, compare

the process with other popular machine learning(ML) platforms.

VGG Net architecture defined in Neopulse and custom functions to formulate architecture:
Define Architecture of VGG in Neopulse NML script and formulate parts of the architecture into functions for modular use.

Figure 9. Macro architecture of VGGNet [3].

Comparison With Other Popular Platforms

Figure 10. Architecture of VGG in Neopulse script.

Figure 11. Creating custom architecture similar to VGG Net
utilizing Neopulse fuction construct

Detailed Codes are available at https://github.com/GriffinTheOne/2018CapstoneFair.git

+ Platforms used: Neopulse Studio, Caffe, TensorFlow
Platform Installation
Neopulse: Pre-installed on AWS instance, no local installation required,
built-in multi-GPU support.
Caffe: Directly built from source. Has many dependencies. Overall difficult.
TensorFlow: Hard to install with early Ubuntu enviornments. Need
to install dependencies for GPU support.

Training Scripts

Neopulse: Uses call_auto mode and build architecture with Keras library API.
Caffe: Architecture available since it was originally developed on Caffe.
Intuitive CLI commands.

TensorFlow: Requires python and TensorFlow basic undenstanding before training.

Model Query (Application)
Neopulse: Uses Portable Inference Model (PIM) which is portable with easiness.

Data Preparation

Neopulse: Describe input shape/type and validation

split ratio. Can specify pre-process parameters for auto
processing. ~ 10 lines of code.

Caffe & TensorFlow: Manual Selection of training/validation
data, file conversion and pre-processing of images required.
~70-185 lines of code.

Hyperparameter Fine-tuing

Neopulse: Fully automated and optimized process with no
extra requirement from user. Utilizes spectral optimization
combined with reinforcement learning.

Caffe: Full manual adjustment required. Time consuming and
requires deeper understanding of ML before use.
TensorFlow: Has somedefault parameters to start the process.

Caffe & TensorFlow: Required to reload all the weights into a potentially huge architecture before

use.

Training Results

Results of training in Neopulse, Caffe and TensorFlow are shown in the graphs below.

Neopulse

Figure 12. Training result of the Neopulse platform.
~95% Accuracy after 30 epochs.

TensorFlow

Figure 13.Training result of the Neopulse platform.
~95% Accuracy after 20,000 iterations.

Caffe

Figure 14. Training result of the Neopulse platform.
~85% Accuracy after 30,000 iterations.

Figure 2 Comparison between VGGNet and the NeoPulse® Framework
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Figure 3 Cost and time savings associated with using the NeoPulse® Framework in the enterprise Al
process
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lung.csv

Without tumors label path

. /images/negative/img_n_0001. jpg
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Figure 4 Step one: curating the training data
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lung_classify.nml

1 oracle("mode") = "classification"

Z source:

3 M-Dash/medical/lungtumor/lung.csv" ;

4 from “path” -» image: [shape=[28, 1, channels=1] -> ImageDataGenerator: [rescale=
5 y ~ from “label”-»> flat: [2] -»> FlatDataGenerator: [] ;
6 batch_size= number_validation= H

7 -H

8 't % ~ image: [shape=[28, 28], channels=1] ;

9 it y ~ flat: [2] ;

18 X -> auto -> y ;

11 in:

Tid compile: optimizer = auto, loss = auto, metrics = ['accuracy'] ;
13 run: epochs = H

14 dashboard: ;

Figure 5 Step two: creating the NML file.
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lung_classify.nml

lung.csv

Figure 6 Compiling the model
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Figure 7 Training the model

See the hyperparameter choices

S NG
/ \‘\a.
Evaluate accuracy, loss etc. Visualize the underlying model generated by “the oracle”

Figure 8 Visualizing the model.
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lung_tumor_model.pim

NeoPulse™ Al Studio

Figure 9 Exporting a model
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lung_ftumor_model.pim \ /

NeoPulse™ Query Runtime

Figure 10 Importing the PIM file
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Figure 11 Integrating the Inference Model via NPQR
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Figure 12 The NeoPulse®workflow
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Figure 13 Integration with the NeoPulse® Framework
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Figure 14 Application integration with the NeoPulse® Framework
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Table 2 Availability of the NeoPulse® Framework

Description NeoPulse® Al Studio NeoPulse® Query Runtime
Azure Machine instance  Yes Yes
AWS Machine instance  Yes Yes
SageMaker Yes Not applicable
On premise  x86, xé64, AMDé4 Yes Yes
Devices ARMé4 No Yes
FPGA No Soon

Iy AR TPIMEZRBRICEBRETES =M. I0TOI YO T NS RD KB/ NT—i32 E TEITTHIHEETH
NeoPulse® FrameworklZIEEIZBNATULVET,

ZE

NeoPulse® Framework Documentation:

http://docs.neopulse.qi

Developer portal:

https://dimensionalmechanics.com/ai-developer

AWS AMI:
https://aws.amazon.com/marketplace/pp/B074NDG36S2ref=cns_srchrow
Azure AMI:

https://azuremarketplace.microsoft.com/en-us/marketplace/apps/dimensionalmechanics-
inc.neopulse-ai-studio

SageMaker Mkiplace:

https://aws.amazon.com/marketplace/pp/prodview-xy3ixkodésxok2qid=1543606611522&sr=0-
1&ref_=srh_res_product_fitle

FPoOF))a—a9 0 &TFH /A0 —/)N\—hF— EARS Y HERAEH

BAZ v F#kx&itid Al Dynamics Inc.O7Y7 -V )a—r3>&77./0Y—/\—b+— (BXRER
ICHBIFBERREE) TY., REI I Z7(NPCE: NeoPulse Certified Engineen) D)7 1 > 7D
S5EA. YATLAVTI =3y, ERRFETCEERZ b—2IVTHR-—PWELET,
HBREWEDE : neopulse@nippon-rad.co.jp
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