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Introduction

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

camera VCC-V90S.

Pleasereferto 0 VG@O0S SetupManual 6 for the settings prior to b

This manual d e €:&RragtareFdes u ¥Teraglnsttuments ¥ccsvd ¥MyProject ¥6 a's

a sample project came with a V90S.

©2010 CIS Corporation. All rights reserved.
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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-V90Sdevel ops applications, which are confor med
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

N . -Low scalability and reusability
W/O XDAIS Intuitive programming )
-Entire memory needs to be managed

) . N N -Need to follow the minimum rules
With XDAIS High scalability and reusability )
-Entire memory needs to be managed

Able to obtain memory within
XDAIS +RF3 || framework using DSP/BIOS MEM
modules

-Difficult to use memory exclusively
-DSP/BIOS is required

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

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 3.2 Memory Section Manager 6 awmsde unused property when
RF.

©2010 CIS Corporation. All rights reserved.
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The configuration for XDAIS and RF3 is explained below.

Figure 1-1shows IALG Interface function call order.

tvpedef struct I&LG_Fxns {
Yoid #implementationld;
Woid (#xalgictivate) (IALG Handle);
Int  (xalghlloc){const [ALG_Params %, struct I&LG_Fxns %%, [4LG_MenRec %);
Int  (#alglontrol) (I&LG Handle, IALG_Cmd, IALG Status #7;
Yoid (#algleactivate) (IALG Handle);
Int  (#algFree) (IALG_Handle, IALG_MemRec *);
Int  (xalglnit)(IALG_Handle, const IALG_MemRec %, IALG Handle, const I&LG Params %);
Yoid (xalzMoved) (I&LG_Handle,const IA&LG_MemRec %, IALG Handle, const [&LG_Params *);
Int  (xalglumflloc) (Maid);
P IALG Funs;

Sy )
algAlloc —% alglInit

[] start state

Bl real-time states

[] terminal state

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

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

Ot her i mportant «c¢ompon el Brojectidéstriptibreé dteosgeeti beerd wint o t h
implementation component.

©2010 CIS Corporation. All rights reserved.
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Figure 1-2 shows call order for the ALGRF module used in RF3.
e ;~ ™
|  ALGRF _init() \'-—I- ALGRF_setup() :-—H/f ALGRF_create() ]
. J o J h&_I:GRF_treateScratchSuppnr_tQ}
' ' Y
GLGRF_activate(D
FeEmm———————— |
|
i [] startup : _________ S
| : »
| @ runtime | ALGRF_control() :
i e e rdm et
:D termination | l
i |
|
| [

GLGR F_deaclivate@

!

e ALGRF_delete()

i\ ALGRF_exit()

/I-=

\{I_.G RF_deleteScratchSupport(

Figure 1-2 ALGRF Module description

ALGRF module manages XDAIS algorithm. RF3 uses

dynamic memory allocation.

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

this module to create, delete, and obtain

Using this framework lets a user develop applications efficiently.

Ot her i mportant

implementation component.

C 0 mp o n e rLB Brojestidéstriptibore6 dtecsgcerti hheerd wint ho

©2010 CIS Corporation. All rights reserved.
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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.
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Figure 1-3 Application Program Flow

There are two tasks in the sample program: DSP System task  (SystemCommand) and
expandable task for application development ( Process® UserCommand) .

(1) Processtask
This task is a main body of the application and handles most processing.
It repeats [Obtain Image Buffer ]k [Image Process]k [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.

©2010 CIS Corporation. All rights reserved.
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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 goto I 1.3.3.3 UserCmd TaskA

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.

Command
Get

Analysis

Command ‘

SystemCmd
Process

SystemCmd l UserCmd

Process Process

UserCmd
Process

Process
Completion

Figure 1-4 Command process flow

©2010 CIS Corporation. All rights reserved.
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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.

= [ V905ample
=l 1) apps

= |) projects
3 5 ale
® ) CGishample
) Template
) WCC-a0s

= ) src
=) ale
Y ) CisSample
@/ ) Template
= ) threads
) include

) include

=3 lib @

) out

n  V90Sample
(1) Apps

Project files, source code are stored in this folder. (referto © , °

(2) Include

Figure 1-5 V90Sample folder structure

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

©2010 CIS Corporation. All rights reserved.
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(4) Out
Default setting creates .out file after project build finishes successfully. (You can modify
this at oOoptiondé in a project)
This file is needed when writing to Flash  ROM.

° 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 )

> 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.

©2010 CIS Corporation. All rights reserved.
13



VCG V90S Application Manual Version 1.05

1.3 Project description

In this section, sample project program is described.

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

N workspace path
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.

Hg) G/C++ Projects 52 = & ¥ T O

= ﬁ_ﬁc;- Cizgample

= hcldes

= Release

[g izample.c

[ sample_cis_ialec

[ =ample_ciz_ialevtc

;. wo0Sample [Active — Release]

é Ihcludes

= Release

= TaregetConfiguration

[g mainc

[ processc

[ =amplec

[y UzerCGmdc

238 WO0Cont tof

[ VH0Sample.map
YOS maple project

+++++++ﬁ-§+++++

Figure 1-6 Open V90Sample project (after) screen

Please refer to 0l.2 Sample project folder structure 6 f or r ol es of each project

©2010 CIS Corporation. All rights reserved.
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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

?Did main )
A% Initialize CISVY modules %/
CISVI_Initialize()

A% initialize BF3 modules #/
ALGRF_imit();

/% Setting of HEAP memory used with Reference Frameworl #/
A% 1t is possible to chanze in Y90Cont . tof x4
ALGRF _setupl INTERMALHEAP, EXTERMALHEAP );

A% Initialize Task modules */
InitProcess();

!

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.

A% Setting of HEAP memory used with Reference Framework */
A% 1t is possible to chanze in Y90Cont . tof x4
ALGRF_setup INTERMALHEAP, EXTERMALHEAP ;

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 L2ZRAM, 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.

Pleasereferto 3Setting a confoimpredeal.i on fil eod

©2010 CIS Corporation. All rights reserved.
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Lastly, the initialization for the Process task is conducted.

A Initialize Task modules */
InitProcess();

Inthe InitProcess f uncti on, instance object for the al3gorithm

Creating an Algorithm _ for more detail.

1.3.2 Creating an Algorithm

?oid InitProcess()
et ¥/
g s Create Sample algorithm instance object */
/S */
Samp |l eFParams. width = 640;
Samp |leFarams, heizht = 4805
Samplefarams. imageBit = §;
Samp|leFarams. gammalfal = 2.0;
SampleHandle = (IS8MPLE Handle)SAMPLE createf
(const ISAMPLE Funs *)&SAMPLE_CIS_ISAMPLE,
: (const [SAMPLE Params %)&SampleParams );

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.

K K o
% GLOBAL DATA SECTION [staticl %/
A R R
static [SEMPLE_Params  SameleParams;
static [SAMPLE_Handle  SampleHandle;
static [SAMPLE Status  SampleStatus;

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)

©2010 CIS Corporation. All rights reserved.
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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.

©2010 CIS Corporation. All rights reserved.
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Ak

A TSAMPLE_Params

A7 This structure defines the creation parameters for all SAMPLE cbjects
*/

tupedef struct [SAMPLE_Params |

Int size; A% must be Tirst field of all params structures %/
Int width; M zize of Image width %/
It height; /¥ zize of Imaze height */
It imageBit:; /% imaze data bit rum %/
double  zammaVal; /% zamma value */

I ISAMPLE Params;

Ak

A TSAMPLE Status

A4 Status structure defines the parameters that can be changed or read
A during real-time operation of the alogrithm.

x/
twpedef =truct [SAMPLE Status |
[t size; A% must be Tirst field of all status structures %/
Int width; A gize of Image width %/
It height; /¥ zize of Imaze height */
It imageBit; /% image data bit num %/
double zammaVal: /% zamma value */

I ISAMPLE Status;

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.

A%
A SOMPLE_PARAMS
A4 This constant structure defines the default parameters for SAMPLE objects
*/
[SAMPLE Params [SAMPLE PARAMS = |
zizeof (ISAMPLE Params), /% must be first field of all params structures */

640, M zize of Imaze data width */
480, /4 size of Image data height */
g, f% image data bit num */
2.0 A gammma value */
I
Set default values for ISAMPLE_Params structure. (CisSample.pjt / isample.c)

B Please follow the naming convention for the XDAIS algorithm. (e.g. I(name)_Params).

©2010 CIS Corporation. All rights reserved.
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Following explains ISAMPLE_Fxns structure.

Ak
A TSAMPLE_Fans
A This structure defines all of the operations on SAMFLE objects
*/
tvpedef struct [SEMPLE Funs |

TALG_Fxns  iale; Sk ISAMPLE extends TALG */

HDAS Void (xapply) { [SAMPLE Handle handle, Uint8% input Imaze,

Uint8* output Imaze, Uint8*% workBuf);

I ISAMPLE Funs;

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.

M Set xdais alzorithm */

fodef ine [TALGFXNS ¥
GoAMPLE_CIS_TALG, A% module 1D LT
MULL, /% act ivate (MULL => not suported) */ ¥
SAMFLE_CIS alloc, A oalghl loc ¥
SAMPLE_CIS_cont rol, A control (NULL => not suported) */ ¥
MULL, A% deactivate  (NULL => rot suported) */ ¥
SAMPLE_CIS_f ree, M free E
SEMFLE_CIs_initObj, AE init ¥
MULL, /X moved (MULL => not suported) ET
ML A% rumb | loc (NULL =» TALG_DEFMEMRECS)  #/ ¥

Ak

lln’lllln’ll:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

A SAMPLE_CIS ISAMPLE
/7 This structure defires CIS s imelementat ion of the [SAMPLE interface
A for the SAMPLE_CIS module.
*/
S module_vendor_interface #/
ISAMPLE_Fxns SAMPLE_CIS_ISAMPLE = {
TALGFHMS,
SAMPLE_CIS app |y

1

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.

©2010 CIS Corporation. All rights reserved.
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Samp | eParams. width = 640;
Samp |eFarams, heizht = 4805
SampleFarams. imageBit = &;

SampleParams. gamma¥al = 7.0;

SampleHandle = (ISAMPLE Handle) SEMPLE createl
(const [SAMPLE_Fxns *)&SAMPLE_CIS_ISAMPLE,
(const [SAMPLE_Params *)&Samp|eParams );

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)

PECEEEEEEEECEEEEEEEEESEEEEEEEEEEEELEEESEEEEEEEEEEEEEEEEEEEEEEEE S

A SAMPLE _create */
/% Create an SMFLE instance object */
P (Uzing parameters specified by prms) */

PECEPVEPErEErEErEErEErEErEErEErEErEEr L EELEEEEELEEEEECECEECEEC e ey ¥

SAMPLE_Hardle SAMPLE createlconst [SAMPLE_Fxre #fxns,
{ const SAMPLE_Params *prms)

return © (SAMPLE_Handle) ALGRF _create( (IALG Fxns *)fxn=, MULL,
(TALG Params *Jprms));

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, K allocate
memory K call alglnit( SAMPLE_CIS_initObj ) function.

N SAMPLE_CIS_alloc Function Set memory table to be used by the algorithm.
N SAMPLE_CIS_initObj  Function Initialize instances to be used by algorithm.
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More details of the functions are described here.

A% Macro for memTab arrav */

fidef ine OBJECT I
fidef ine SAMPLE_GAMMA ]
fdef ine MTAB_MRECS i

It SEMPLE_CIS_alloclconst [ALG Params *SA8MPLEParams,
: [ALG Funs ##fxns, [ALG MemRec memTabl 1)

const [SAMPLE_Params *params = (Yoid ®)SAMPLEParams:

A TODO: implement alghlloc #®/
if (params == NULL)
params = &lSAMPLE_PARAMS; /% set default parameters #/

/% Request memory for SAMPLE cbiect #/

memTab[0BJECT].size = =izeof (SAMPLE_CIS_Obj);
memTab[OBJECT].aligrment = (4 % 8 / CHAR_BIT;
memTabl0BJECT]. space = TALG_EXTERMAL; /% EXTERMALHEAR +/
memTab[OBJECT].attrs = [ALG_PERSIST;

/¥ Request memory for Sample alzorithm buffer %/

memTabl SAMPLE_GAMMA].size = {1 << params->imageBit J;
memTabl SAMPLE_GAMMAD .2l igrment = (0 * &) / CHAR_BIT;

memTab[ SAMPLE_GAMMA L. space = TALG_SARAM; A% INTERMALHEAP */
memTab[ SAMPLE_GAMMA] . attrs = [ALG_PERSIST;

return (MTAB_NRECS) ;
1

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 setin 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.
memTabl[ ].space Select memory space. Internal RAM (IALG_ SARAM) and external RAM
(IALG_EXTERNAL ). For RF3, specify persistent memory  (IALG_PERSIST ) for the algorithm.

©2010 CIS Corporation. All rights reserved.
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Int SAMPLE_CIS_initObj (IALG Handle handle, const [TALG MemRec memTabl ],
: [ALG_Handle p, const [ALG_Params *SAMPLEParams)

int i, maxial;

double wval;

SOMPLE_CIS_Obj *SAMPLE
const [38MPLE_Farams *params

if (params == NULL)
params = &ISAMPLE_PAREMS; /% set default parameters #/

A Initialize SAMFLE parameters */
SAMFLE->gammalab| e memTabl SAMPLE_GAMMA ]. base;
SAMPLE->he i ght params-rheight;
SAMPLE->width params-swidth;

SAMPLE-> imageBit params-»imageBit;

SAMPLE-> zamma'a | params->gammakal ;

(Woid *)handle;
(Woid *)SAMPLEParams;

L e Create Sample gamma table ------------- 94
max¥al = (1<<SAMPLE->imageBit) - 1;

Eor( i=0: i<maxVal; i++ )
val = maxal * pow( ((doubledi / maxval), (1 / SAMPLE->zamma¥al) );

%f( val » max¥al )
SAMPLE->eammaTableli] = maxVal ;
1

else

if( val <0 )

{ SAMPLE->gammaTableli] = 0

ise

j SAMPLE->gammaTableli] = (Uint8)val;
}

} return (TALG_EOK);

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, weS8SAMPLEJGISs @by stracture.

©2010 CIS Corporation. All rights reserved.
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tvpedef =truct SAMPLE_CIS_Obj |
[ALG_Obj alz: A MUST be first field of all SAMPLE chis */
A% TODD: add custom fields here */
HOBS_UInt 8% gammalable; 7% Intermal memory buffer pointer #/
HOAS_Inta2 width; /4 zize of Imaze data width */
ADAS_Int32 heizght; M zize of Image data height x/
HOBS_Int3Z imageBit; /% image data bit rum */
double gammaial; A% gamma value */
I SAMPLE_CIS Obi;

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 .

A Initial ize SAMPLE parameters */
SAMPLE->gammalab | e memTabl SAMPLE_GAMMA]. base;
SAMPLE->hei ght params-rheight;
SAMFLE->width params-rwidth;

SAMPLE-> imageBit params-» imagebit;

SAMPLE-> gammaia | params->gzammalal ;

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.
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1.3.3 Tasks

1.3.3.1 Setting up tasks

After initialization and algorithm for each

the program moves on to Tasks.

In this section, actual program tasks will be explained.
tasks, please refer to Application program flow

Tasks for the application are set within the configuration file (V90Conf.tcf).

rre VOOConf tof
Eztimated Data Size: 2470032 Est. Min. Stack Size [Mallz] 400

- @ Svstem

@ Global Settings
+ -4 MEM - Memory Section Manager
+-fliy BUF - Buffer Manager
i POOL - Allocator Manager
5Y5 - System Settines
@ HOOE - Module Hook. Manager
- EE Ihstrumentation
+-[F LOG - Event Loe Manazer
5T5 - Statigtice Object Manager
- QE Scheduling
{8 GLK - Glock Manager
£ PRD - Periodic Function Manager

+-38F S - Software Interrupt Manaeer
SR SXT5K - Task Marazer

& TSK_idle

& TSK Process

& TSK SystemGmd
& TSK UserCmd

) IDL - Hle Function Manager

+ Svhchronization
+ InputOutput

function are completed and main function is completed,

For description for the sample program

(Figure 1-7)

S=1E

T5E. - Tazk Manager objects by pricrity

+- M. HWI - Hardware Interrupt Service Routine Manager

[ FPriority 15 {Higheszt)
[ Priority 14
[ Priority 13
[ Priority 12
[ Priority 11
[ Priority 10
[ Priority 9
[ Priority 8
[ Priority 7
=7 Priority
@ TaK_SvstemCmd
=7 Priority &
& TSK UserCmd
[ Priority 4
[ Priority 3
=-[ Priority 2
@ T5kK_Process
[ Priority 1
—-[C Priority 0 {Reserved for the idle task)
& TSk idle
[ Priority -1 (Suspended tasks)

Figure 1-7 Task Manager objects screen

After executing Main function, task execution becomes the highest priority.

program, it switches over to SystemCmd task.

In the case of sample

©2010 CIS Corporation. All rights reserved.
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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

Fre VOOGonf tcf

Eztimated Data Size: 2470032 Est. Min. Stack Size [MaLz] 400

T5F_Frocess properties

= @ Svztem Property Walue
@ Global Settings E:rn:-mkmfnt r <§ﬂdpn:n:|mments here
+ - MEM - Memory Section Manager T:zk fﬂggt:m areum.. O nrrocess
+fil] BUF - Buffer Manager Task function areum... 0
“ POOL - Allocator Manager Tazk function ArELIm... 1]
55 - System Settines Task function argum.. 0
@ HOOK - Madule Hook Manager Task function argum... 0
i EE Thetrumentation Tazk funu:t!cun argum... 0
Tazk function areum.. 0
+-[@ LOG - Event Log Manager Task function argum.. 0
5Ts - Statigtice Object Manager Butomatically alloca.. True
= @E Scheduling gltaana”? aII:IEllln:'c"atl_lnau:gI = ZEIEIE
i OLK - Olock Managsr Stack Mermory Seem . IRAM
@ PRD - Periodic Function Manager Pricrity 7
+ "'L_ HWI - Hardware Interrupt Service Routine Manager | Environment pointer 000000000
+- 3 SWI - Software Interrupt Manaeer Don't shut down sys.. True
= @ TSK - Task Manager Allocate Task Mame.. Falze
TaE_idle
T5K i Process
Tak_SvstemCmd
Tak_UzerCmd
[,‘] IDL - Hle Function Manager
+ Svnchronization
+ Input Qutput

Figure 1-8 TSK_Process properties screen

Even though the process order is [SystemCmd taskk UserCmd task K Processtask], 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 )

Yoid RunProcess()

Yoid  #sro, #dst, #srcTopdddr, sdstTopSddr;
Yoid  #dstJPEG;

Yoid  #workBuf;

Int enclize, wait;

for § wait = 0; wait < Ox1000000; wait++ 13 A4 Waitting for Swstem %/

F& Set the input size of the camera x/

A4 BetImageMode( 0 ) ; % BEGAIIZB0 x 9B0 x 2?2.5fps %S

Af BetImageMode( 1) 5 /% HDY 1280 x 720 x 30fps */

A BetlnageModel 2 ) T A% NGH o BAD x 480 x 30fps %/

A/ BetImageMode( 3 3 ;% OWGA: 320 x 240 x 30fps x/
CIS_JPEGEncInit ( 640, 480 ) 5 /% Zet JPEG encode size +/
CIS JPEGEetEnclevel [ 1 ) i % Bet JPEG quality %/

Je = O:low, 1:Mormal, 2:High =%/

F% Setting of the heginning to cut position of the video output */
YideoOutPosk =0

YideoOutPosY =0,

SetVidealffset [ VideoOutPos¥, YideoOutPasY ) ;

/% Example of using alglontrol %/
Gamp leStatus.width = B40;
GampleStatus. height = 480;
SAMPLE controlf (SAMPLE Handle)SampleHandle,
[SAMPLE SETPARAMS, (SAMPLE Status#)&3ampleStatus J;

f% allocation of the shared memory for the algarithm #/
workBuf = MEM_alloc{ L1DHEAP, sizeof (Uint8) # OxcO00, 4 3;

?hile { TRUE )

Get ImageBuf [ (Moidsx)&srcToplddr ) A% Get input image buffer %/
GetWideoBuf [ (Voides)ddst Tophddr )5 /% Get output image bhuffer %/

J% Betting to do image processing of a video output part %/
grc = [ (JintBxlercTophddr + (YideoOutPosk*2) + (1280%YideolutPosy«2) );
det = [ (UintB«)dstTophddr + (YideoOutPosk=2) + (1280%YideolutPosy«2) );

F¥z=zz-zzzzz-zzzz-zzzzz=== Execution of algorithm =========z=zz=zz=z=z=zz=z=z=%/

J% Bample algorithm %/
SAMPLE _applwv( SampleHandle, src, dst, ((Uint8%lwarkBuf) J;

F JPEG encode %/
CIS_JPEGEncMain{ &dstJPEG, src, &encSize ) ;

SendJPEG] dstJPEG, encize J; /% Output JPEG image to MNetwork /

SetVideoBuf { dstToptddr J; A Output image to wideo out ¥/
ReleaselmageBuf { srcToptddr J; /% Release input image )

}

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.

5

f 0 Set the input size of the camera */
A SetlmageMadel 000 ¢ A SHGA:1280 w 9B0 x 22 .5%fps  */
A SetlmageModeC 1 ) 5 A HDY 1280 x 720 x 30fps */
A SetlmageMode( 2 ) 5 A% NGA @ 640 x 480 x 30fps */
A SetlmaseModel 3 7 ¢ A% CWGA: 320 x 240 x 30fps */

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.

CIS_JPEGEncInit( 640, 420 ) ; /% Set JPEG encode size */
CIS_JPEGSetEnclevel 1 ) ;% Set JPEG qual ity */

M4 = 0:Low, T:Normal, 2:High */
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 [OK Low?® 1k Standard 8 2k High]

A% Setting of the beginning to cut position of the video ocutput #*/

Y i deolut Posi = 10;
VideolutPosY = [;
SetVideo(ffoet ( UldeoOutPOSE VideoOutPosY ) ;

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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27



VCG V90S Application Manual Version 1.05

7 Example of using alglontrol #*/
Samplestatus.width = B40;
SampleStatus.height = 420;
SAMPLE _control { (SAMPLE_Handle)Samp leHand e,
[SAMPLE_SETPARAMS, (SAMPLE_Statusk)&SameleStatus J;

Above is an example of how to set algControl function in XDAIS algorithm. It uses
| SAMPLE_ _Status str ucil3i2rCeeatiigear pldodtiimnéd @wd @bt ain and mo
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.

Ak
A TSAMPLE_Cimd
A The Cmd enumerat ion def ines the control commands for the SAMPLE
A control method.
*
tvpedef enum [SAMPLE_Cmd {
[SAMPLE_GETFARAMS,
[SAMPLE_SETPARAMS
I ISAMPLE Cmd;

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

%nt SAMPLE _cort rol (SAMPLE_Handle handle, SAMPLE Cmd cmd, SAMPLE_Status *status)
Int rc;

rc = ALGRF_control { (ALGRF_Handlelhandle, cmd, (TALG Status¥)status J;

return rc;
!
In the SAMPLE_control function, it passes the same variables to ALGRF_control. (V90Sample.pjt /
sample.c)

©2010 CIS Corporation. All rights reserved.
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Ry
A SAMPLE_CIS cont rol */

J% Control our obiect’s parameters while the algorithm is running */
A

}[ﬁt SAMPLE_CIS_control (TALG_Handle handle, TALG Cmd omd, [ALG Status * status)

[SAMPLE Status *sPtr = (ISAMPLE_Status *)status;
SAMPLE_CIS_Obj *SAMPLE = (Moid #)handle;

switch ((ISAMPLE Cmd)cmd)

{
case [SAMPLE_GETPARAMS:
sPtr->width = SAMPLE->width;
=Pt r-rheight = SAMPLE->heizght;
return( [ALG_EOK) ;

caze [SAMPLE SETRARAMS:
SAMPLE->width = sPtr->width;
SEMPLE->height = sPtr-*height;

return{ IALG_EQOK) ;
: default: break;
return( TALG_EFAIL);

!

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.

A allocation of the shared memory for the alzorithm  #/

workBuf = MEM_allocf L1DHEAP, sizeof (Uint8) * (uc0O0, 4 J;
Above explains how to assign OxC000Byt e space from the Heap memory for LLDSRAM. 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

?hile ( TRUE )

Get ImageBuf { (YoidttddsrcTopdddr J; /% Get input imaze buffer  #/
GetVideoBuf [ (Voidwx)ddst Tophddr J; /% Get output imaze buffer #*/

7% Setting to do imaze processing of a video output part %/

zre = [ (Uint8€)srcTopbddr + (VideoOutPoskx?) + (1280%Y i declutPosy*2) J;
d=t = ( (Uint8€)dst Tophddr + (VideoDutPoskx2) + (1280%VideclutPosy*2) J;

A% Sample alzorithm %/
SAMPLE applv( SampleHandle, src, det, ((Uint8¥IworkBuf) J;

A% JFEG encode #/
CIS_JPEGEncMain( &dstJPEG, src, &encSize )

SendJPEGT detJPEG, encSize ) A% Output JPEG imaze to Metwork */

SetVideoBuf { dst Tophddr J; A Output image to video out */
ReleaselmazgeBuf ( srcTophddr )3 /% Releaze input imaze x/

]

This explains While string contents.

Get ImageBuf { (Woid¥¥)3srcToplddr ); /% Get input image buffer  #/
GetWideoBuf { (Woid¥x)3dstTopdddr J; /% Get output imaze buffer */

First, the While string obtains input image buffer (Getimage Buf) and output image buffer
(GetVideoBuf) addresses.

A Setting to do image processing of a video output part */
zre = [ (Uint8€)srcTopdddr + (VideoOutPos¥*?) + (1250%VidecOutPosy*2) J;
dst = { (Uint8%)dst Topdddr + (VideoOutPosk*? ) + (1250%YidecOutPosy*2) J;

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

image processing.
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A% Sample alzorithm %/
SIMPLE applv( SampleHandle, src, dst, ((Uint8%IworkBuf) J;

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 f unct i on i s adpd fugcction Bsaionat 0

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 LIDSRAM 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, ReleaselmageBuf function only
releases image buffer. Please use image buffers obtained by GetimageBuf or GetVideoBuf
functions.
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