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Introduction  

 

This manual describes application development process and environment for the CIS intelligent 

camera VCC-V90S. 

Please refer to òVCC-V90S Set up Manualó for the settings prior to begin application development. 

 

  

This manual describes using òC: ¥Program Files ¥Texas Instruments ¥ccsv4 ¥MyProject ¥ó as 

a sample project came with a V90S.  
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1  Analyzing the sample program  

 

In this chapter, details needed to understand the program development for VCC -V90S will be 

explained.  After that, the detailed of the sample program (V90Sample) will be explained.  

 

1.1 Program development description 

1.1.1 Important terms for VCC-90S development  

VCC-V90S develops applications, which are conformed to TIõs Reference Framework(RF) and  

eXpress DSP Algorithm Standard(XDAIS) . 

 

XDAIS is a standardized DSP algorithm interface to increase scalability and reusability of the 

algorithm.  

 

RF is a framework to provide application development efficiency.  

There are 3 levels of RFs (RF1/RF3/RF5) and RF3 is used in the sample project.  

 

The table below compares advantages and disadvantages when using XDAIS or RF.  

 

Chart 1. Comparison between XDAIS  and RF 

 Advantage  Disadvantage  

W/O XDAIS  Intuitive programming  
-Low scalability and reusability  

-Entire memory needs to be managed  

With XDAIS  High scalability and reusability  
-Need to follow the minimum rules  

-Entire memory needs to be managed  

XDAIS + RF3 

Able to obtain memory within 

framework using DSP/BIOS MEM 

modules 

-Difficult to use memory exclusively  

-DSP/BIOS is required  

XDAIS + RF5  Supports sharing of scratch memory  
-Highly complicated, it will take too 

long to understand its characteristics  

 

 

VCC-V90S uses XDAIS+RF3 as a sample; however, it is not necessary to use XDAIS and RF.  

Please refer  ò3.2 Memory Section Manager ó and use unused property when you donõt use XDAIS and 

RF.  
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The configuration for XDAIS  and RF3 is explained below.  

 

Figure 1-1shows IALG Interface function call order.  

 

 

Figure 1-1 IALG  Interface Function Call Order   

 

In XDAIS, there is a function call order.  First, algAlloc function sets the memory space, and then  

algInit function implements algorithm based on the XDAIS rules to initialize variables.  

 

Other important components will be described in ò1.3 Project description ó together with the 

implementation component.  
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   Figure 1-2 shows call order for the ALGRF module used in RF3.   

 

 

Figure 1-2 ALGRF  Module description   

 

  

ALGRF module manages XDAIS algorithm.  RF3 uses this module to create, delete, and obtain 

dynamic memory allocation.  

 

Figure 1-1 explains the call order for XDAIS module function in the ALGRF module fu nctions⁹ 

Using this framework lets a user develop applications efficiently.  

  

Other important components will be described in ò1.3 Project description ó together with the 

implementation component.  
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1.1.2 Application program flow 

  In this section, a sample program flow is briefly described.  

  VCC-V90S runs multiple tasks  repeatedly after Main function is done.  

  Figure 1-3 shows the flow of application program.  

 

Figure 1-3 Application Program Flow  

 

There are two tasks in the sample program: DSP System task (SystemCommand)  and 

expandable task for application development  ( Process⁸UserCommand) .   

 

(1) Process task  

This task is a main body of the application and handles most processing.  

It repeats [Obtain Image Buffer ]ќ[Image Process]ќ[Release Image Buffer ] process. Please 

refer  1.3.3.2 Process task  for more detail.  

 

(2) SystemCommand  Task 

This task processes minimum step as a DSP system.  



VCC- V90S Application Manual  Version 1.05 

©20 10 CIS Corporation. All rights reserved. 
  11 

Any command issued from ARM through network commands will pass this task.  Then it 

analyzes and processes, and passes commands and parameters information using MailBox to 

UserCommand task as necessary.  

Normally, this task is in an idle mode as a semaphore  until commands are passed from ARM.  

This task is provided as a system library.   

 

(3) UserCommand  Task 

This task processes user -defined commands.  This task receives and processes information on 

commands and parameters from SystemCommand task from MailBox.  Normally, this task is 

in an idle mode as a semaphore.   

For more detail description, please go to  Γ1.3.3.3 UserCmd  TaskΔ 

     

 Figure 1-4 below shows the command process flow.  This flow is consisted of 3 methods: only 

with Sy stem commands, with System command and User Command, and only with User 

command.  

 

Figure 1-4 Command process flow  
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1.2 Sample project folder structure 

Before sample program is explained, the sample project (V90Sample) folder structure is described in 

this section  in this section . V90Sample folder structure is s hown in Figure 1-5. 

Three major sections in this folder are explained in this section.  

 

 

Figure 1-5 V90Sample  folder structure  

 

ᵑ V90Sample  

(1) Apps 

 Project files, source code are stored in this folder.  (refer to ᵒ, ᵓ for details)  

 

(2) Include  

 A folder for header files for library  

 When adding an algorithm, a part of header file is moved in this folder.  

 

(3) Lib 

 A library file folder  

 When adding algorithm, library files for the algorithm are moved in this folder.  
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(4) Out  

 Default setting creates .out file after project build finishes successfully. (You can modify 

this at òoptionó in a project) 

This file is needed when writing to Flash ROM. 

 

ᵒ Projects 

(1) Alg  

 Project files for each algorithm are stored in this folder.  

 A sample project is designed to create one algorithm as one library.  

 You will create a project in this folder when you need to add a new algorithm.  

 You can add an algorithm by creating a project based on Template folder.  

  

(2) VCC-V90S 

 This folder contains a project file for the sample project.  

 (You will not need to modify this folder ) 

 

ᵓ Src 

(1) Alg  

 This folder contains source files for each algorithm  projects.  

 When adding an algorithm, you will place a source file in this folder.  

 You can add an algorithm by creating a project based on Template folder.  

 

(2) Threads 

 This folder contains VCC-V90S project source (header) files.  

 Source (header) files for Main  and tasks are stored in this folder.  
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1.3 Project description 

In this section, sample project program is described.  

First of all, initialize CCStudio to open Workspace of V90S Sample project.  

 

workspace pathה   

   C: ¥Program Files ¥Texas Instruments ¥ccsv4 ¥MyProject ¥ 

V90Sample_ccs4_released_2 ¥V90Sample  

  

When Workspace is opened, two projects as shown in Figure 1 -6 will be opened. 

 

Figure 1-6 Open V90Sample project (after) screen  

 

 Please refer to  ò1.2 Sample project folder structure ó for roles of each project shown above. 
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Below, the source codes for the sample project are  described following the program flow. The part 

where program change is not needed will not be explained.  

1.3.1 Initialization 

    

 

The initializations for the each feature  are executed within mainFunction.  (V90Sample.pjt / main.c)  

 

First, VCC -V90S related func tions (CISV9_Initialize  function ) and ReferenceFrame function module  

(ALGRF_init  function ) are initialized.   There is no need to modify their functions.  

 

 

ALGRF _setup module function sets HEAP memory pool allocation. The internal HEAP for the 

algorithm is passed as the first argument, and external HEAP for the ALGRF is passed as the second 

argument.  

In this project, INTERNALHEAP is set as L2RAM, EXTERNALHEAP is set as DDR2 memory.  

 

The configuration for setting the memory for this function is done within  the V90Cont.tcf 

configuration file in a V90Sample project.  

 

Please refer  to  ó3 Setting a configuration fileó for more detail.  
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 Lastly, the initialization for the Process task is conducted.  

 

 

In the InitProcess function, instance object for the algorithm is being created.  Please refer ò1.3.2 

Creating an Algorithm  for more detail.  

 

1.3.2  Creating an Algorithm 

 

Above describes the necessary components to create algorithm.  (V90Sample.pjt / process.c)  

In this sample program, a gamma conversion is conducted therefore above is showing the parameter 

setting for the gamma conversion.  

 

Before describing about details of the InitProcess  function module, the structure of the XDAIS  

algorithm used in the SAMPLE_create function.  

 

 

Calling XDAIS  algorithm is done from Process task, and Process task handles three variable 

structures which will interface algorithm as global variables.   

(V90Sample.pjt/process.c)  
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There is no need to modi fy ISAMPLE_ Handle  structure, but ISAMPLE_Params structure and 

SAMPLE_ Status  structure need to be modified depending on the algorithm.    
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Above shows the sectio where two variable structures declare.  ( CisSample.pjt / isample.h )  

   

ISAMPLE_Params is used  when creating an object for the algorithm, ISAMPLE_ Status  is used 

when parameter needs to be changed while image is being processed.   

  

 

Set default values for ISAMPLE_Params structure.  (CisSample.pjt / isample.c)  

 

βPlease follow the naming convention for the XDAIS  algorithm. (e.g.  I(name)_Params). 
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Following explains ISAMPLE_Fxns  structure.  

 

ISAMPLE_Fxns is a table of functions which contains XDAIS algorithm function groups well as 

definable functions for Process  (CisSample.pjt / isample.h)  

Please modify variables as needed.  

 

 

 

Above example shows how to set object for ISAMPLE_Fxns structure .  

(CisSample.pjt/sample_cis_ialgvt.c)  

For the optional features, set applicable IALGFXNS section to NULL when not used, and set 

function names when using it.  Additional change for the external declaration is needed when 

function for the Process needs to be changed and return to InitProcess  function.  



VCC- V90S Application Manual  Version 1.05 

©20 10 CIS Corporation. All rights reserved. 
  20 

 

To create algorithm instance object, pass ISAMPLE_FXns structure and ISAMPLE_Prams structure 

pointers to SAMPLE_create function.  

 

The initialization for the SampleParams variables is done before passing to SAMPLE_create .  

When NULL is specified at the second argument, use default value (ISAMPLE_PARAMS)  

 

 

  

Above is a SAMPLE_create  function.  (V90Sample.pjt / sample.c) This function passes the argument 

from previous function to ALGRF_create.  No value change is needed.  

 

The process for ALGRF_create  function is: call [algAlloc( SAMPLE_CIS_alloc ) function, ќallocate 

memory ќ call algInit( SAMPLE_CIS_initObj ) function.  

  

SAMPLE_CIS_allocה     Function  Set memory table to be used by the algorithm.  

SAMPLE_CIS_initObjה     Function Initialize instances to be used by algorithm.   
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 More details of the functions are described here.  

 

SAMPLE_CIS_alloc Function  (CisSample.pjt / sample_cis_ialg.c)  

When using RF, 16 memTab (Memory Descriptors)  are available. Then ALGRF module allocates 

memory based on the parameter set in memTab.  You need to set appropriate memory value.  Please 

refer 1.3.3.2 Process Task for how to allocate exclusive memory.   

 

memTab description:   

 

Tab[ ].size  Set desired memory size.  Pay extra caution when using internal RAM.     

memTab[ ].space Select memory space.  Internal RAM (IALG_ SARAM ) and external RAM 

(IALG_EXTERNAL ).  For RF3, specify persistent memory  (IALG_PERSIST ) for the algorithm.    
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SAMPLE_CIS_initObj  func tion  (CisSample.pjt / sample_cis_ialg.c)  

 

This function initialize algorithm instance and create gamma table to be used by sample algorithm.  

    

First, weõll discuss SAMPLE_CIS_Obj  structure.  
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SAMPLE_CIS_Obj  structure is consisted of XDAIS algorithm functions and parameters necessary 

for processing algorithms.  (CisSample.pjt / sample_cis_ialg.c)  

In a sample project, we added pointer variables  for buffer (set at memTab at SAMPLE_CIS_alloc) in 

addition to parameters specified at ISAMPLE_Params  structure .    

 

 

 

Above section is for the initialization for instances. The parameter is stored at a pointer variables 

called gammaTable due to the memory space address parameter allocated at memTab is stored at 

memTab [] .base .  

 

Other parameters are copied from the value set at ISAMPLE_Params structure.  

 

Gamma table is created with corresponding bit number and gamma values.  This way , hard coding 

can be avoided within XDAIS function , allowing algorithm to easily migrate and reuse.  

 

 

  



VCC- V90S Application Manual  Version 1.05 

©20 10 CIS Corporation. All rights reserved. 
  24 

 

1.3.3 Tasks 

1.3.3.1 Setting up tasks  

After initialization and algorithm for each function  are completed and main function is completed, 

the program moves on to Tasks.  

 

In this section, actual program tasks will be explained.   For description for the sample program 

tasks, please refer to  Application program flow . 

 

Tasks for the application are set within the configuration file (V90Conf.tcf).  (Figure 1-7) 

 

Figure 1-7 Task Manager  objects screen 

 

After executing Main function, task execution becomes the highest priority.  In the case of sample 

program, it switches over to SystemCmd  task.  
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Functions for each task are also set at V90Conf.tcf. ( Figure 1-8) 

RunProcess  function becomes the main body of Process task.  

 

For V90Conf.tcf setting, please refer to  3. Setting up configuration file . 

 

 

Figure 1-8 TSK_Process properties screen  

  

Even though the process order is [SystemCmd  taskќUserCmd  task ќProcess task ], RunProcess 

function for Process task will be explained first since SystemCmd task and UserCmd task status 

become idle to wait for commands.   

 

Necessary processing section of SystemCmd task is provided as a library.  Please refer 1.3.3.3 

UserCmd  task  for details of the UserCmd  task.  
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1.3.3.2 Process task (RunProcess  function ) 

 

Above program shows the description of RunProcess  function. (V90Sample.pjt / process.c)   This 

function is a main body of the applicatio n. 
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 ̧ Initialization part in the Process task.  

 

 

The camera input size can be specified in the SetImageMode function.  There are 4 input image 

sizes.  When no image size is specified, VCC -V90S will use the value when it was started.  

 

 

Above explains JPEG application initialization.  JPEG encoder is provided as a standard feature for 

VCC-V90S.  

 

Encode size can be set at CIS_JPEGEncInit function.  Pass the image width value to the firs 

argument and the image height value to the second ar gument.  

 

JPEG processing quality level can be set at CIS_JPEGSetEncLevel function.  There are 3 levels 

from lowest to highest [0ќLow⁸1ќStandard⁸2ќHigh ] 

 

 

The cut position of the video output can be set at SetVideoOffset function.  Since the video output 

size is 640 x 480, it will be a partial display when using SXGA mode and HDV mode.  

 

VideoOutPosX and VideoOutPosY are set as global variables.  When video mode is VGA, set both 

values as 0 (zero). 
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Above is an example of how to set algControl function in XDAIS algorithm.  It uses 

ISAMPLE_Status structure (explained at ò1.3.2 Creating an Algorithm ó) to obtain and modify 

parameters while image is being processed.  

 

This is only an example of SAMPLE_control function usage, and external commands are used for 

most cases.  

 

This command passes a handle for the algorithm at the first argument, a command ID at the second 

argument, a pointer for the Status structure.   

 

 

Above shows how to define Command ID (CisSample.pjt / isample.h) . 

 

 

In the SAMPLE_control function, it passes the same variables to ALGRF_control.  (V90Sample.pjt / 

sample.c) 
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This is the inside of SAMPLE_CIS_control . (CisSample.pjt / sample_cis_ialg.c)  

The process is separated by the command ID.  In this sample program, only image height and width 

are obtained and set.  

 

After the SAMPLE_control  process, the task then allocates internal memory for the algorithm.  

  

 

Above explains how to assign 0xC000Byt e space from the Heap memory for L1DSRAM.  When 

memory ID in the first argument, memory size in the second argument , and the alignment value in 

the third argument  are sent , an address will be returned. Since RF3 does not support shared 

memory, memory needs  to be assigned before image is processed, the value is passed as a variable for 

the algorithm.  

   

Memory ID and Heap Memory size can be set at DSP/BIOS configuration.  Please refer 3.2 Memory 

Section Manager  for more description.   
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Once the program is executed up to this section, the application handles the rest and goes to the 

While string loop.  

 

 ̧ Application part  

 

This explains While string contents.  

 

 

First, the While string obtains input image buffer (GetImage Buf) and output image buffer 

(GetVideoBuf) addresses.  

 

 

Then image buffer addresses from above, the next function adjusts video output location area for 

image processing.   
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Above function calls an algorithm.  First variable passes an algorithm handle, second variables 

passes an input image buffer, the third an output image buffer and the fourth variable passes 

internal memory buffer shared by this algorithm.  

 

SAMPLE_apply  function is described at òapply function ó section. 

  

 

Above function explains how to output JPEG image to network.    

CIS_JPEGEncMain  function process JPEG encoding and SendJPEG function processes network 

output.  

 

SendJPEG function passes JPEG image pointer to a first variable and the image to be  encoded as a 

second variable, and encoded image size pointer as a third variable.  

 

This function  processes JPEG encoding and obtain image buffer and its size within the function.  

The image buffer is passed as a first variable and its size as a second va riable for SenJPEG, then it 

outputs to network.  As for the JPEG processing, entire process is done by library.   

 

Please note that the first 24Kbyte of L1DSRAM is used for JPEG encoding. This area is also 

exclusive with other algorithms, but do not assign fixed data when JPEG process is planned.  

 

 

 

SetVideoBuf function releases video output and image buffer, ReleaseImageBuf function only 

releases image buffer.  Please use image buffers obtained by GetImageBuf or GetVideoBuf 

functions.  

 

  










































































































