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Processor for practical edge AI Learn with Free Cloud Tool Build with 8 TOPS starter kit

ti.com/edgeai for all the resources you have to get started!
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Fast Development CycleGet started for freeEnergy efficient AI architecture

Industry standard APIs 3P Eco-systemEVM Farm
Users

▪ Example scripts

▪ TI Model Zoo

▪ Training videos

P/N: SK-TDA4VM: <$250
ti.com/edgeaicloud

ti.com/edgeai

TI edge AI | revolutionizing applications from factory to home 

• High-speed image acquisition

• Low-latency, low-power  vision 

and AI processing



Multi-core Shared Memory ControllerData Routing Unit (DRU) Data L3$/ large SRAM

Programmable cores
Mid/hi level object processing, decision making & 

customer differentiation, feature extraction, classification

Configurable HWA
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Efficient data movement | more system level performance



It is easy to develop | With industry standard APIs

Full software from TI makes applications and demo development much easier!



Extensive tools | Faster DL model development & deployment
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• 100+ popular models

• Pre validated and 

optimized for TI 

hardware 

• Transfer learning tools

• GUI based 

Python/C++

Kernel library / 
Generated code

Cortex-A72

TIDL library

Deep learning 
accelerator

SageMaker
Neo

TIDL-RT



Make factories, cities and home - smart and safe

Edge AI Starter Kit | What you can build

Hello AI: 
Classification

Hello AI: Object 
detection

Hello AI: Semantic 
segmentation

Hello AI: Single-
input, multi-
inference

Hello AI: Multi-
input, multi-
inference

AWS: People 
counter IoT

D3: Intelligent 
data acquisition 

box

Ignitarium: People  
protection 

RidgeRun:  Multi-
channel AI server 

for smart cities

Smart cameras and AI Boxes Robotics

ROS Stereo depth 
estimation

ROS Semantic 
segmentation

ROS 3D obstacle 
detection 

ROS Visual 
localization

Autonomous 
navigation Kudan SLAM 

Learn through Academy

Customers, Third-party, Community & Hobbyist 

Explore, build and contribute to projects
www.ti.com/edgeaiprojects

www.ti.com/edgeaiacademy

http://www.ti.com/edgeaiprojects
http://www.ti.com/edgeaiacademy


Edge AI SDK | Overview



Edge AI SDK | Flexible use cases

Image Input

USB camera

CSI camera with 

ISP

(OV5640)

CSI camera raw 

capture

(IMX219, RpiV2)

Video Input

RTSP source

Image output

Video output

HDMI/eDP

• Simple Gstreamer based Python and C++ application

• Flexible combinations of dataflows configurable using YAML

• Single input – Single inference

• Single input – Multi inference

• Multi input – Multi inference

• Pre-validated with over 100+ models from edgeai-modelzoo

• End-to-End Zero data copy pipelines

Input sources

DL Runtime Output options



Edge AI SDK | Camera application end-to-end acceleration dataflow



Edge AI SDK | Custom GStreamer elements using OpenVx

Host module

Target kernel

in out

IPC

shared 

memory

OpenVx buffers

A72

DSP/HWA

GST Element
Src

pad
sink 

pad

Host module

Target kernel

in out

IPC

shared 

memory

GSTTIOVX

OpenVx 

buffers

A72

DSP/HWA

Src

pad

sink 

pad

GST Element

Typical OpenVx Node

Typical GStreamer Element

GStreamer element using 

OpenVx to access DSP/HWA

https://github.com/TexasInstruments/edgeai-gst-plugins/wiki



Edge AI SDK | Custom GStreamer foundational elements

Custom GStreamer Buffer Pool

GstBufferPool

• GstTIOVXBufferPool

• GstImageBufferPool

• GstTensorBufferPool

• GstRawImageBufferPool

Enables zero buffer copy dataflows

Custom GStreamer elements

• GstElement

• GstBaseTransform

• GstTIOVXSiso

• GstTIOVXSiMo

• GstTIOVXMiSo

Defines generic classes for mapping 

different OpenVx modules

GST Element
src

pad
sink 

pad
GST Element

src

pad
sink 

pad

Negotiated Buffer Pool

Created using TIOVX allocator
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• tiovxcolorconvert

• tiovxdlpreproc

• tiovxisp

• tiovxldc

• tiovxmultiscaler

Single input, Single Output
Single input, 

Multi Output

Multi input, 

Single Output

• tiovxmosaic

• tiovxdlcolorblend

https://github.com/TexasInstruments/edgeai-gst-plugins/wiki



Edge AI SDK | Multichannel support 
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https://github.com/TexasInstruments/edgeai-gst-plugins/wiki

Features

• Custom Mux and Demux elements batches all inputs and outputs respectively

• Each GSTTIOVX element capable of handling batch of inputs using OpenVx replicate node feature

• A GstTIOVXMux element can be used while connecting a chain of GstTIOVX elements and process in batch

• A GstTIOVXDeMux element is required when the chain encounters a non TIVOX element

• This is mainly done to optimize performance and reduce the number of interrupts from each element to host core 

Batched 

data

Batched 

data



Edge AI SDK | Using on-chip ISP 
• Bring up the new sensor as v4l2 compliant driver

• Use standard media-ctrl APIs to set sensor parameters 

and dump raw output

• Use DCC tuning tool to tune the sensor and generate 

DCC binaries for 2A, VISS, LDC

• Update the GstTIOVXISP element to work with new 

sensor type, mostly adding the return path to sensor

• Replace 2A library on A72 with custom implementation, 

use wrapper API’s to interface with ISP

• Use V4l2-subdev enumerated for each sensor to 

program back exposure and gain from 2A result 

Current 8.1 SDK supports RpiV2 

camera in 8-bit companded mode

Support will be extended to full 10-bit 

format in 8.2 SDK

FPD Link based IMX390 camera 

bringup in progress
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Edge AI SDK | Performance 

Source : CSI Camera with VISS (imx219) Capture 

Framerate : 30 fps Resolution : 1080p format : SRGGB8



Edge AI SDK | Roadmap 



Edge AI SDK | Demo 



Call to action

❑ Get the SK-TDA4VM  Starter Kit: 
https://www.ti.com/tool/SK-TDA4VM

❑Get free support on 
www.e2e.ti.com

❑ Use free Edge AI Cloud tool today while you wait for the Starter Kit
www.ti.com/edgeaicloud

Build your Edge AI applicaton

https://www.ti.com/tool/SK-TDA4VM
http://www.e2e.ti.com/
http://www.ti.com/edgeaicloud

