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1. preface:

Object detectlon with Coral Dev Board, which Is a low cost embedded system made by Google that contains an Edge TPU coprocessor.

The Coral Dev Board can be used to run machine learning models for cbject detection.

Maln focuses Included:
* benchmark its runtime and FPS using MS COCO dataset
* find ways to improve the board's FPS when it is running the model

2. introduction:

Computer vision (CV) is a fleld of artificial intelligence (Al) that allows computers to have a strong understanding from images and

videos, CV Isu

seful because it enables a computer to do something that the human visual system can do. There are different forms of

computer vislon such as image classification, object detection and semantic segmentation. Object detection Is a computer vision technique
for detecting and locating objects In Iimages and videos. It can be used to count objects in a scene, locate and track their specific locations,
and label them. It is helpful in flelds that include autonomous machines, security, and tracking objects,

* YOLOw4 (you only look once) Is an object detectlon algorithm
* 4th version provides a backbone and a better neck, easier to use a singular GPU

* The backbone is a deep neural network which is composed mainly of convolution layers that are an extraction of essential features
* Bag of freebies - increases the cost of training or changes the training strategy and leaves the cost of inference low
* Bag of specials - increases Inference cost but can Improve the accuracy of object detection
* CSPDarknet53 - concatenates (2) the previous input with the current input before going to one of the many dense layers

* The neck collects feature maps from different stages.
* The head contains dense prediction and sparse prediction
* YOLOwW4 is a one-stage so it uses dense prediction

* Dense prediction (one-stage) - vector that hold the coordinates of the predicted bound box and the confldence score of the object

* Sparse prediction (two-stage)

3. test:

hardweare:
training:
* NVIDIA Tesla ™ GPU
* Intel (R) Xeon(R) CPU @ 2 20GHz .S
12,568 of RAM Jel
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Gc:ogle Calab
* Tensarflow-GPU version 2.3.0-rc0
* Pythonversion 3.7.1 L
* opency verslon 4.1,1,26

testing:

* Tensorflow-GPU version 2. S.D—FCO‘ 1 .
* opency verslan 41126 g J 5 FESL.“tS'

* Pythonwverslon 3.7.3
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4. Cha "enges: Test Image Size: Tiny Tiite Average FPS
* Colab would crash because the Colab: 320 FALSE FALSE 37.767 | picked the network size of 320 because it maintained a consistently
runtime wouid be too long 320  FALSE TRUE 0.749 high FPS resulting in less time and less resources used.
* some Installations that are potentially 320 TRUE FALSE 142,065
needed to run on the Coral Dev Board 320 TRUE TRUE 6.681 Test Image Size: Tiny Tilite FPS Differences
would not work/did not work at all 416  FALSE FALSE 29.162 Colab: 320 FALSE 3.762
because there are not any installations 416 FALSE TRUE 0.461 120 TRUE 8.920
that are compatible with It such as 416 TRUE FALSE 120.267 320  FALSE 50.423
E)UDA Toolkit or NVIDIA cuDNN 416 TRUE TRUE 4.209 320 TRUE - 21.264
runtime took too long, so if there 608 FALSE EALSE 17.094 Coral Dev Board: 320 FALSE 11293
were any errors we would have to see 608 FALSE TRUE 0.197 320 TRUE A
It after it was done processing o S it e Sio FAlic _2_' 152
* converting tflite modelsoitis i - .
compatible with Edge TPU was difficult P r——r. LB HUE IBUE Ao 320 TRUE 2306

and unfinished because some of its
operations were not transferable and
compatible with the board’s operations
* using a mouse or keyboard Is useless
with the board because there is no
browser or functioning Desktop, had
to run everything through Terminal on
another computer

6. conclusion:
* on Colab:
* both tiny models have greater FPS (~4 times and ~9 times) than both
non-tiny models
* both tflite models have less than 20 times slovwver than both
non-tfiitte models
* on Coral Dev Board:
* both tiny models have 11 times greater FPS than both non-tiny models
* both tflite models are more than 2 times slower than both non-tflite
models
* Tflite models have significantly low FPS
* significant FPS differences between tiny and non-tiny, having tiny
models resulted in faster runtimes
* find a way to Increase FPS on the Coral Dev Board using eGPUs

Table above has blank spots in the tiny and tflite columns because for the
FPS differences calculations, they had both modeis (tiny & non-tiny or tflite
& non-tflite).
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