
1

Edge Computing with 

DSP Acceleration

Department of Electronic and Computer Engineering

National Taiwan University of Science and Technology

Lab 4



2

◼ MAIN、MCU、WKUP Domain

SK-TDA4VM Embedded Environment Platform
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◼ MCU DMSC Low Power Mode

SK-TDA4VM Embedded Environment Platform
SDK:
https://www.ti.com/tool/download/PROCESSOR-SDK-LINUX-SK-TDA4VM

https://www.ti.com/tool/download/PROCESSOR-SDK-LINUX-SK-TDA4VM
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◼ Compute Cluster

Interprocessor Communication
SDK:
https://www.ti.com/tool/download/PROCESSOR-SDK-LINUX-SK-TDA4VM

https://www.ti.com/tool/download/PROCESSOR-SDK-LINUX-SK-TDA4VM


5

◼ Dual-A72 MPU Subsystem

SK-TDA4VM Embedded Main Component
SDK:
https://www.ti.com/tool/download/PROCESSOR-SDK-LINUX-SK-TDA4VM

https://www.ti.com/tool/download/PROCESSOR-SDK-LINUX-SK-TDA4VM
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◼ Memory Share Architecture

SK-TDA4VM Embedded Memory Component
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◼ Multi-Core Memory Share(MCMS)

SK-TDA4VM Embedded Memory Component



8

◼ C66SS DSP Subsystem
SDK:
https://www.ti.com/tool/download/PROCESSOR-SDK-LINUX-SK-TDA4VM

SK-TDA4VM Embedded Accelerator Component

https://www.ti.com/tool/download/PROCESSOR-SDK-LINUX-SK-TDA4VM
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◼ C66SS DSP Subsystem
SDK:
https://www.ti.com/tool/download/PROCESSOR-SDK-LINUX-SK-TDA4VM

SK-TDA4VM Embedded Accelerator Component

https://www.ti.com/tool/download/PROCESSOR-SDK-LINUX-SK-TDA4VM
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◼ C66SS DSP Subsystem
SDK:
https://www.ti.com/tool/download/PROCESSOR-SDK-LINUX-SK-TDA4VM

SK-TDA4VM Embedded Accelerator Component

https://www.ti.com/tool/download/PROCESSOR-SDK-LINUX-SK-TDA4VM
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◼ C66SS DSP Register Map

SK-TDA4VM Embedded Accelerator Component
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◼ JPEG Decoder Block Diagram

SK-TDA4VM Embedded Accelerator Component
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◼ Decoder Block Diagram

SK-TDA4VM Embedded Accelerator Component
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◼ GPU Block Diagram

Hardware Architecture of a Modern GPU
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◼ GPU Block Diagram

Hardware Architecture of a Modern GPU
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◼ GPU Block Diagram

SK-TDA4VM Embedded Accelerator Component
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學習基於TDA4VM輕量化Model訓練流程與環境建置

❖利用Lab2之模型參數知識完成Model Maker工具

並完成訓練

❖根據客製化Dataset學習屬於自己的模型

❖完成期末專題模型實現
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◼ TDA4VM Development Kit

SK-TDA4VM Embedded Environment Platform
SDK:
https://www.ti.com/tool/download/PROCESSOR-SDK-LINUX-SK-TDA4VM

Fetching software:
https://www.balena.io/etcher

➢ Processor SDK Linux for Edge AI components

https://www.ti.com/tool/download/PROCESSOR-SDK-LINUX-SK-TDA4VM
https://www.balena.io/etcher
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◼ A72 Core ARM CPU Process (Before Acceleration Original Data Flow)

◼ Edge AI TI-Lite Model Transfer

◼ C66x DSP Image Process Acceleration 

◼ C7x   DSP Neural Network Acceleration

◼ DMA Cache Memory Handling

DSP硬體加速元件流程
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輸入以下指令安裝python3.10並建立名為”py3.10”的隔離環境:
pyenv install 3.10
pyenv virtualenv 3.10 py310
pyenv rehash
pyenv activate py310
pip install --upgrade pip setuptools

EdgeAI-ModelMaker 環境setup 參考自edgeai-modelmaker(github)

❖建立隔離環境

https://github.com/TexasInstruments/edgeai-modelmaker
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輸入以下指令複製modelmaker的存儲庫並簽出到r9.0分支:
git clone https://github.com/TexasInstruments/edgeai-modelmaker.git
cd edgeai-modelmaker/
git checkout r9.0

確定有切換到r9.0之後輸入以下指令開始初始化modelmaker:
./setup_all.sh

這個過程會持續數分鐘到數十分鐘，直到看到如下輸出:

EdgeAI-ModelMaker 環境setup

❖下載Github Model maker工具
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因為新版本有一些破壞性更動，我們需要將python套件的版本降級
輸入以下指令強制安裝舊版本yapf:

pip install yapf==0.40.1

不用理會此錯誤，因為我們已經在上一步安裝Pillow-SIMD了

EdgeAI-ModelMaker 環境setup

❖下載Github Model maker工具
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因為TI的編譯工具對CPU有要求，因此我們要停用模型編譯:
輸入vi config_detection.yaml編輯設定檔:
將compilation中的enable改為False後保存並離開

EdgeAI-ModelMaker 環境setup

❖下載Github Model maker工具

Epoch自行設定
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最後執行設定與執行黨:
./run_modelmaker.sh TDA4VM config_detection.yaml

如果你過程中沒有出現問題
那你應該會看到這樣的輸出-->
到這裡就完成了環境的初始化

完成下載訓練集與模型訓練成功
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模型參數調整 參考自https://github.com/TexasInstruments/edgeai-modelmaker

❖所有可調參數
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模型Yolox-nano-lite限制(可修改模型內部但不可置換整個模型)
限制Epoch 200以下
分數標準:Precision AP等比較與Loss大小
提供佐證相關資料

Lab4成果目標 參考自https://github.com/TexasInstruments/edgeai-modelmaker

❖準確率評分標準
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提供相關佐證訓練結果 參考自https://github.com/TexasInstruments/edgeai-modelmaker

❖Log訊息與模型訓練截圖
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GPU CUDA加速 參考自https://github.com/TexasInstruments/edgeai-modelmaker

❖可提供詳細流程
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