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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to
discontinue any product or service without notice, and advise customers to obtain the latest version of relevant
information to verify, before placing orders, that information being relied on is current and complete. All
products are sold subject to the terms and conditions of sale supplied at the time of order acknowledgment,
including those pertaining to warranty, patent infringement, and limitation of liability.

Tl warrants performance of its products to the specifications applicable at the time of sale in accordance with
TI's standard warranty. Testing and other quality control techniques are utilized to the extent Tl deems
necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

Customers are responsible for their applications using TI components.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards ought to be provided by the customer so as to minimize inherent or procedural hazards.

TI assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right of Tl covering or relating to any combination, machine, or process in which such
products or services might be or are used. TI's publication of information regarding any third party’s products or
services does not constitute TI's approval, license, warranty or endorsement thereof.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations and notices. Representation
or reproduction of this information with alteration voids all warranties provided for an associated TI product or
service, is an unfair and deceptive business practice, and Tl is neither responsible nor liable for any such use.

Resale of TI's products or services with statements different from or beyond the parameters stated by Tl for
that product or service voids all express and any implied warranties for the associated Tl product or service, is
an unfair and deceptive business practice, and Tl is not responsible nor liable for any such use.

Also see: Standard Terms and Conditions of Sale for Semiconductor Products.
www.ti.com/sc/docs/stdterms.htm

Mailing Address:

Texas Instruments
Post Office Box 655303
Dallas, Texas 75265

Copyright © 2017, Texas Instruments Incorporated
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Introduction

This user guide provides details on how to build and run Camera Radar combo use
cases. 2 use cases are provided in the Vision SDK as the followings.

[IPU1-8] Camera and Radar Combo Use Cases

[IPU1-8]

[IPU1-8] 1: Camera and Radar Capture + Radar Processing (DSP1) + Display (HDMI)
[IPU1-8] 2: TIDL OD + Radar Processing + Display (HDMI)

The purpose of the first combo use case is to demonstrate how to enable raw data
capture from single Camera sensor and single Radar sensor from CSI2 with both
sensors connected to single Deserializer (UB960) on 2 separate ports. Camera image
and Radar point cloud output are displayed side-by-side.

The purpose of the second use case is to demonstrate how to set up data flow and
partition TDA2Px SoC to run Deep Learning algorithm and Radar processing
algorithm in parallel. The outputs of both algorithms are displayed on the same
screen.

Combining the 2 combo use cases, it illustrates how to utilize the foundation pieces,
i.e. drivers and framework, available in Vision SDK to develop Camera Radar Fusion
applications and algorithms on TDA2Px Fusion EVM Kkit.

Requirements for Running Camera Radar Combo Use Cases

It is important to make sure the required components are available before trying to
run the use cases.

e Hardware Requirements:

o TDA2Px Fusion EVM Kit from Spectrum Digital. (Link)

o Sony IMX 390 Camera from D3 Engineering. (Link)

o TI AWR1243 Satellite Radar Module from D3 Engineering. (Link)
e Input Files for TIDL OD Algorithm

Refer to the CDDS link (Link) for the videos on TIDL algorithm and Vision SDK
TIDL use case.

Build and Run Combo use cases
The combo use cases are enabled and run on TDA2Px SoC only.

Build the Vision SDK for TDA2Px BIOS configuration choosing the
‘MAKECONFIG?=tda2px_evm_bios_all' in the Rules.make.

Refer to the ‘VisionSDK_UserGuide_TDAZ2Px.pdf for steps on building and running
the Vision SDK.

Before running the Vision SDK binary,
e Make sure the following files are present in the MMC/SD card:
o TIDL OD Network file (NET_OD.bin)
o TIDL OD Parameter file (PRM_OD.bin)
o TIDL OD Usecase input data file (inData_OD)
o TIDL OD Usecase input header file (inHeader_OD)

Refer VisionSDK_UserGuide_TI_DeeplLearning.pdf for setting the TIDL demo under
same folder
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http://www.spectrumdigital.com/dra76x-dra77xp-tda2px-acd-fusion-evm-kit-evm577pg-01-60-00/
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https://cdds.ext.ti.com/ematrix/common/emxNavigator.jsp?objectId=28670.42872.30602.25095
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4 Camera and Radar Capture Display Use Case

The Camera and Radar Capture Display use case configures Deserializer UB960 to
receive data from D3 IMX390 Camera module with Serializer UB953 at PortO and D3
Satellite Radar module with Serializer UB953 at Portl. Port0 will be mapped to
Virtual Channel0 and Portl to Virtual Channell of the CSI2. Once sensor raw data is
captured by IssCapture_Link, CSI2 VCO data will be assigned to ChO and VC1 to Chl
in Link Framework. ChO with image data will then be processed by ISP and Ch1 with
radar data will be processed by Radar Process algorithms on DSP1/EVE1l. Both
camera and radar output will be sent to separate video pipelines and displayed on
the monitor via HDMI output.

The system block diagram of the use case is shown as the followings.

D3 IMX390

Camera
(UB953)

IssCapture
((o7A\W)

D3 Satellite DSP Radar
Radar Process

(UB953)

Refer to the below figure for the connection of the sensor modules. Camera module
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To run the use case, select option ‘g’ from Main Menu and then ‘1’ in Use Case Menu.

Vision 5DK Usecases,

Single Camera Usecases

Multi-Camera LVDS Usecases

AVB RX Usecases, (TDA2x & TDA2Ex ONLY)
Dual Display Usecases, (TDA2x EVM ONLY)
ISS Usecases, (TD ONLY)

TDAZ2x

[T

A ,':.

[IPU1-©]
[IPU1-8]
[IPU1-8]

[#)]

RADAR Usecases
Miscellaneous te

TIDL Usecase

Camera Radar Combo Usecases

= @ W o~

[i]=]

System Settings
Exit
Enter Choice:
[IPU1-8] 14.357744 s:

[IPU1-©] 14.357896 s:
[IPU1-©]

Camera and Radar Capture + Radar Processing (DSP1) + Display (HDMI)
TIDL OD + Radar Processing + Display (HDMI)
Exit

Enter Choice:

5 TIDL OD and Radar Processing Use Case

The TIDL oD runs on EVE and DSP cores. Refer to
VisionSDK_UserGuide_TI_DeeplLearning.pdf’ for detail.

To run the use case, select ‘g’ -> '2’.

TIDL Pre TIDL OD on

File Read Process EVE2/DSP2

Display

D3 Satellite DSP Radar
Radar IssCapture Process on

(UB953) (CAL) DSP1/EVE1
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6 Revision History

Version Date Revision History

0.1 Jun 25, 2018 Draft

Reviewed and added reference to
0.2 Jun 27 2018 TIDL demo UG for setting-up Deep
learning demos
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