=)

w :\cIPret
p

DELIVERABLE D1.1 (v1.0) Appendix B

IDL Design of Component Interfaces
(Services)

—H Worklng Document
““Status: 30 April 2002

Authors: Wolfgang Ponweiser, Michael Zillich, Markus Vincze, Minu
Ayromlou, Kingsley Sage, Jonathan Howell, Hilary Buxton, Gerald
Umgeher, Christof Eberst, Antonis Argyros, Jan Palecek

Project acronym: ACTIPRET
Project full title:  Interpreting and Understanding Activities of
Expert Operators for Teaching and Education

Action Line Iv.2.1: Real Time Distributed Systems (Cognitive Vision)
Contract Number: 1ST-2001-32184

FOUMNDATION &
FOR RESEARCH
AND TECHMOLOGY

l\.r.-l.'rc T ailrecaialite -HELLAS

g information seciety
= technologies

Q:\PROJEKTE\ACTIPRET\WP1_Framework\T11_Conception\D1.1\D1-1_AppB_IDL_020430.doc




Contents

Appendix B: Definition Of SEIVICES ......ciiiiiiiieeeee e 5
B.1  The Abstract Patterns.........ooo oo 5
B.1.1 DatatyPes ... 5
B.1.2  Command Pattern ...........coiiiiiiiiec e 6
= I T O TU =TV o 7= (=T o O 6
B.1.4  Autoupdate pattern..........ccooooiiiiiie e 7
B.1.5  EXCeption pattern ... e 7
B.1.6  Coding CONVENLIONS .......uuiiiiieei it e e e e e e e e e aaeeees 8
B.2  User Defined Datatypes ..........oeeiiiiiiiiiiiiieiie e 9
B.2.1 CameraParameterTyPe . ... ..uuueiiiii e 9
B.2.2  CameraVieWPoiNtTYPe™ ... .ot 9
B.2.3  ConCeptFUNCHONTYPE ...vuuiii ittt eaeeeens 10
B.2.4  GestureProbabilitySeqType. ..o 10
= T | I Y/ o PO UUPPPPIPPPN 10
B.2.6  IMagePatternType™ . ..o 10
B.2.7  IMagePOINITYPE ....oeiiiiiiiiiiiiieieee e 10
B.2.8  IMagERAWTYPE ..o 10
B.2.9  ImageSharedMemOryTYPE ......cooouiiiuiii it e e e e e eeees 11
B.2.10  IMageSiZeTYPE ...ttt 11
B.2.11  MOAEIIDTYPE ..ottt nnnnnnnnne 11
B.2.12 ModelHypotheSiSSEqTYPE .....ccoveeiiiiiii et 11
g B T I o T =1 I8/ o= SRR 11
B.2.14  NearAttriDUIESTYPE ...cooeiiiiiiiiiieeeeeee e 11
B.2.15 ObjectPoseHypothesiSSEqTYPe ......uuuiiiiiiieiiiiiiiieee e 12
B.2.16 ObjectModelHYypotheSiSTYPE......ccuuuuiiiii e 12
B.2.17 ObjectModelHypotheSiS2DTYPE .......uuiiiiieiiiiiiiiieie e 12
= T @ o] [=Tox (| B I Y o= TP ETRPT 12
B.2.19  ODbJeCILINKTYPE .. .ot e e e e e e e e e e e e e e eeanes 12
B.2.20 ODbJECIPAIITYPE .. .ottt e e e e e e e e e e e et s e e aaeaenanes 13
B.2.21  ObJECtPOSETYPE. ...ttt 13
B.2.22 ObjectToTrajectoryRelationType........ciiiiiiiiiecee e 13
A T © 1 o1 1=Y o1 N/ o L= TP 13
B.2.24  POINIZDTYPE ..ottt nnn e e e nnne 13
B.2.25  POINI3DTYPE ..ottt n e e e nnne 13
B.2.26  POSE3D TP it aaaeaan 14
B.2.27 P0SeHYPOtheSISSEATYPE ....evuviiiiiiiiiiiiiiiiiiiieiiieeiieieiieeeneeeeaneeaeenneenaennnnnnnannnnnnnes 14



= B S (@ Ll 1Y/ o1 TSPt 14
B.2.29 ROtAtiON3DTYPE ... 14
B.2.30  ServiCEPIOPEIY TYPE ...t 14
B.2.31  SharedMemOryTYPE . ......uueiiiiieaiiiietee e e e 14
G T O 8 I o= 15
B.2.33  TimMeStampPTYPE .. oot e eaae 15
B.2.34  TraJeCtOrYTYPE ..ottt 15
B.2.35 TrinocularHeadGeometryTYPe ........ccciiiiiiiiiiiiiiiieee e 15
B.2.36 TrinocularHeadCameraPOSETYPE ......ccocveeiiiieiiicei ettt 16
B.3  SeIVICES e 16
B.3.1 Service: CameraPOSESEIVEN ..........oovvviiiiiiiiiiiieieeeeeeeeeeeeeee et 16
B.3.2  Service: CaptureControl...........oooiiiiiiiiii e 16
B.3.3  Service: DeteCtODJECT.......ccoi i 17
B.3.4  Service: DeteCtProXimity™.........ooo i 17
B.3.5  Service: FIndObjectsONTrajeCctory™ ..o 19
B.3.6  SerViCe: IMAgESEIVET ... ...ttt e 19
B.3.7  Service: MaintainPlan..............uuuuiiiieiiiiiiiiiiiiiiiieiiiaeiaeeeeeenennenneanenn 20
B.3.8  Service: MOAEISEIVEI™..........uuueiiiiiiiiiiiiiiiiiiiiiiieiieaeeaeeeeeneeaansasessseesnssnssnsnnnnnnnnnes 20
B.3.9  Service: ProduceConceptFUNCLiONS ...........ccoviiiiiiiiiiiiieeecce e 21
B.3.10 Service: Recognition2D™ ..........oooiiiiiiiii i 21
B.3.11  Service: RecognitioN3D™ .........ooiiiiiiiiiiae e 22
B.3.12  Service: TraCkODJECT.......ccii i e 22
B.3.13 Service: UpdateGesturesForHandObject* ... 23
B.3.14 Service: RecogniseGesture* (former UpdateGesturesForHandObject) ........... 23
B.3.15  Service: VIEWCONIIOIET .........uuiiiiiiiiiiiiieiiieieieieeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeesnsnnnnnnnnnes 23
B.4  COMPONENT SEIVICES .. ..o i ittt e e e e e e e e e e e e e eeaaaas 24
= I U LT o 1 | SRRSOt 24
B.4.2  ACHVILY PIANNEI ......ooiiiiiiiiiiiiieie e 24
B.4.3  Activity Reasoning ENQiNe.........coooimiiiiiiiiice e 24
B.4.4  GeStUre RECOGNISEN ......vuuiiii et 25
B.4.5 Object Relation Generator...............uuiiiiiiiiiiiiee e 25
B T (=T oTo o | T 1=T= PPN 25
B.4.7  Hand Detector and TraCKer ..............oiiiii i 25
B.4.8  Object Detector and TracCKer .............cooiiiiiiiiiiiiiiiiee e 26
B.4.9  MOAEI SEIVET ..ottt ssassasssssnsssssnssnsnnnnnnnnne 26
B.4.10  POSE SEIVET ...uiiiiiiiiiiiiiiiiiiiettteteeeeee s 26
B.4. 11 IMAQGE SEIVEL ..eiiiieeeeee ettt e e e e e e e e e aaeean 26



B.4.12 ServiceList With VIieWCONIrOIEr .........cooueiieieeee e
B.5 A communication sequence example of the AD ..........eeiiiiiiiiiiiiicii e,
S T =Y =T (=T (o1



Appendix B: Definition of services

This appendix contains the definitions of services of components intended to be realised in
the ActlPret Demonstrator (AD). These definitions are formulated in the Interface Definition
Language (IDL) [www.omg.at].

The first subsection describes abstract patterns the service definitions are derived from.
Subsection B.2 lists all created data types used in the services which are defined in
subsection B.3. Subsection B.4 assigns the presented services to components proposed to
the AD and subsection B.5 contains a communication sequence example of the AD of how
all these services are intended to be used.

B.1 The Abstract Patterns

Service patterns are used to predefine a small subset of possible communication
mechanisms. These patterns are templates used to form the service (interface between
components). Hence the appropriate kind and number of patterns is important. The patterns
introduced in this document are derived from the Smartsoft Communication Patterns [1].
They form the base of the communication planed by the OROCOS project [2]. Hence a big
chance of reuse outside of the ActlPret project is expected.

The main principles taken into account during the development of these patterns are:
e ‘The service principle’.
e ‘The hierarchy principle’.

Every communication primitive can be subdivided into one or more messages. Every
message has one receiver that provides the according message computation. Hence all
messages sent from the Service Requester to the Service Provider are listed at the Service
Provider. And all messages sent from the Service Provider to the Service Requester are
listed at the Service Requester.

Service Provider Service Requester
Computation of
<+—Message A—— Message B
Computation of -~ Message B>
Message A

B.1.1 Datatypes

1. There exist a number of basic data types: short, long, unsigned short, unsigned long,
float, double, char, string, Boolean, octet. A definition can be found in [3]. These data
types can be used without any previous definition. But please consider that these
data types are mapped to C++ defined by the IDL compiler (see [3]; e.g. long is
translated to CORBA::Long).

2. All other data types must be defined separately using the struct key word. (Although
that the key word typedef is defined in the IDL, it is not sufficiently supported by
OSCAR, the suggested communication tool.)



B.1.2 Command pattern

e The command pattern consists of a single command from the Service Requester to
the Service Provider.

¢ The command can, but does not have to, contain data.

Service Provider Service Requester

—Command——

DL:
nt er f ace Servi ceNane&Pr ovi der

oneway voi d Command(in Type Data);

!
|
{
b
B.1.3 Query pattern

e The query pattern consists of the query message from the Service Requester to the
Service Provider and the response sent from the Service Provider to the Service
Requester.

e Both messages can, but do not have to, contain data.

e |tis non-blocking.

Service Provider Service Requester

<«—Query——

——Response—»

| DL:
interface Servi ceNane&Provi der
{
oneway void Query(in Type Data);
};
i nterface Servi ceNane&Request er

{
b

oneway voi d Response(in Type Data);



B.1.4 Autoupdate pattern

¢ The autoupdate pattern consists of the subscribe and unsubscribe messages from
the Service Requester to the Service Provider and the update sent from the Service
Provider to the Service Requester.

e All messages can, but do not have to, contain data.

e |tis non-blocking.

Service Provider Service Requester

—Subscribe—

-«—Unsubscribe—

——Update——»

| DL:

interface Servi ceNane&Pr ovi der

{

oneway voi d Subscribe(in Type Data);
oneway voi d Unsubscribe(in Type Data);

b

i nterface Servi ceNane&Request er

{
H

oneway void Update(in Type Data);

B.1.5 Exception pattern

e The pattern consists of a single exception message from the Service Provider to the
Service Requester.

o The exception contains always two strings:
1. The entire message it refers to
2. An exception description

o Every service provides exactly one such message with the name: ‘Exception’.

Service Provider Service Requester

——Exception—»




interface Servi ceNane

{
b

oneway voi d Exception(in string Message,

B.1.6 Coding Conventions

in string Description);

To simplify reading the messages we suggest specifying some naming-conventions. A
unique keyword or a defined keyword substitution should express a specific communication
pattern and the semantic of the message. The following table presents the suggested
conventions where: XXX is a placeholder for the free parts of the message names; Verb is a
placeholder for a verb. The bold written letters are the fixated parts of the message names.

Pattern

Command

Message format
VerbXXX

Semantic

Do verb

Example
FindObject

Stop VerbXXX

Stop
verb

doing

StopFindObject

SetXXX

Send data

SetPose

Query

VerbXXX

Do verb and
send one
response

CalculatePose

GetXXX

Return data

GetPose

Query-
Response

VerbXXXResponse

Response of
a verb-query

CalculatePoseResponse

GetXXXResponse

Response of
a get-query
containing
the

requested
data

GetPoseResponse

Autoupdate

VerbXXX

Do verb and
send multiple
response

AvoidCollision

AutoUpdateXXX

Return data

repeated

AutoUpdatelmage

Cancel VerbXXX

Stop
verb
cancel
sending  of
responses

doing
and

CancelAvoidCollision

CancelAutoUpdate XXX

Cancel
sending  of
responses

CancelAutoUpdatelmage

Autoupdate-
Response

VerbXXXResponse

Response of
a verb-
autoupdate

AvoidCollisionResponse

AutoUpdateXXXResponse

Response of
an update-
autoupdate

AutoUpdatelmageResponse




containing
the
requested
data

B.1.6.1 Datatype and Service Names

To simplify discrimination between datatype and service definitions only datatype names
should end with the term Type (e.g. PoseType but ImageServer).

B.1.6.2 Message (function) overloading

Function overloading is not permitted in IDL. Specify two different messages with the same
name and different parameters like in C++ is not allowed. Hence every message of a service
has to have a service wide unique name!

B.1.6.3 Linking Responses to their Questions

Please consider, that Query and Autoupdate are both non-blocking patterns. So the method
of the service requester that receives the response needs a hint to be able to assign the
received response to the original request (query or autoupdate). Hence e.g. if you send a
query ‘GetObjectPose(ObjectIDY’ than the response should look like
‘GetObjectResponse(ObjectlD, Pose)’. Here the response contains the ObjectID to enable
assignment of the response.

B.2 User Defined Datatypes

The first definitions of this document define all composite data types in alphabetical order.

B.2.1 CameraParameterType
struct CaneraPar anet er Type

{
doubl e | magePi xel Si ze;
doubl e SU; /1 often called sx
doubl e SV, /'l spezifies the actual conpression
/1 of the pixels (no squares), or
/!l chip rotated to the optical axis
doubl e HP_U, /1l also called HP_X: where the beam
/1 through the center hits the chip
doubl e HP_V, /!l also called HP_Y
doubl e Radi al Di stortion; // kappa
doubl e Focal Lengt h;
| DType Caner al D
b

typedef sequence<Caner aPar anet er Type> Caner aPar anet er SeqType;

B.2.2 CameraViewPointType*'

struct CaneraVi ewPoi nt Type

{
| DType Caner al D

/! The Pose orientation is directed fromthe canera to the object
Pose3DType Pose;
Pose3DType Accuracy;

' A * after data type or service names indicate that the according definition is still under development.




doubl e Di st ance;
doubl e Di st anceAccur acy;

b
typedef sequence<CaneraVi ewPoi nt Type> Caner aVi ewPoi nt SeqType;

B.2.3 ConceptFunctionType
struct Concept Functi onType

string Funct i onNane;
sequence<string> Argunents; // One or nore argunents

typedef sequence<GestureHandUpdat eType> GestureHandUpdat eSeqType;

B.2.4 GestureProbabilitySeqType
struct GestureProbabilityType

{
bj ect | DType hj ect | O /1 Label fromreasoning engine
| DType Met hodeMbdel | D
sequence<doubl e> Pr obabi | i t ySeq;
unsi gned short MaxGest ur eType; /1l Gesture type with
/1 highest prob
doubl e CGest ur eConfi dence; /1 In range [0, 1]
b

typedef sequence<GestureProbabilityType> GestureProbabilitySeqType;

B.2.5 IDType
{struct | DType

unsi gned | ong | D

b
typedef sequence <IDType> | DSeqType;

B.2.6 ImagePatternType*
enum | magePat t er nType{ | RGB, | GREY, | YUV422, | YUV411, | YUV444, | BAYERPATTERN} ;

/1l 1RGB: Red, Geen, Blue
/'l 1 GREY: greyscale

[l 1YUV422: y1, u, y2, v
/| BAYER: ?7?7?

B.2.7 ImagePointType

struct | magePoi nt 2DType

{
| ong X;
long Y;

|
t ypedef sequence<l magePoi nt 2DType> | magePoi nt 2DSeqType;

B.2.8 ImageRawType
struct | nmageRawType

{
| mgePatternType | nagePattern;
sequence<octet> | nageDat a;
RA Type | mageDet ai | ;
b
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typedef sequence<l mageRawType> | nageRawSeqType;

B.2.9 ImageSharedMemoryType

struct | mageShar edMenoryType
{

| mgePatternType | nagePattern;
Shar edMenmor yType | mageShar edMenory;
| mageSi zeType | mageSi ze;

typedef sequence<l mageShar edMenoryType> | mageShar edMenorySeqType;

B.2.10 ImageSizeType
struct | mageSi zeType

{
| ong | mageHei ght;
| ong | mageW dt h;
b

typedef sequence<l mageSi zeType> | nageSi zeSeqType;

B.2.11 ModellDType

struct Model | DType
{

b
typedef sequence <Mbdel | DType> Model | DSeqType;

string Nane; // e.g. "CD', "Hand", "CD- Pl ayer"

B.2.12 ModelHypothesisSeqType

/1 just a list of nunbered nodel | D s (nodel - hypot heses)
/'l nodel - hypot hesi s: hypot hesis of what the object is (what is the nodel)
struct Model Hypot hesi sType

{
| DType Hypot hesi sl D,
Model | DType Model | D
doubl e Model Confi dence;
}

typedef sequence<Model Hypot hesi sType> Model Hypot hesi sSeqType;

B.2.13 ModelType*
enum Dat aModel Type { WREFRRAME, COLOUR}; // and nany nore | ater on

struct Model Type

Dat aModel Type type;

string Model Data; // for nowthis is a just string
/1l as the nobst generic datatype,
/1l a nore detailed definition will
/'l emerge |ater

b

B.2.14 NearAttributesType

/1l can be redefined after year 1 of ActlPret
struct NearAttri butesType

{
b

unsi gned fl oat Thr eshol d;

11



B.2.15 ObjectPoseHypothesisSeqType

[l multiple tripple: unique ObjectlD, unique MdellD nultiple
PoseHypot heses
/1 typical output of the question: where is this
struct Obj ect PoseHypot hesi sType
{
Obj ect | DType oj ect | O
Model | DType Model | D;
PoseHypot hesi sSeqType  PoseHypot hesesLi st ;

typedef sequence<Obj ect PoseHypot hesi sType> Obj ect PoseHypot hesi sSeqType;

B.2.16 ObjectModelHypothesisType

/1 multiple tripple: unique ObjectID, nultiple Mdel Hypot heses, uni que Pose
/1 typical output of the question: what is there (if there is pose)
struct Obj ect Model Hypot hesi sType

{
Obj ect | DType bj ect | O
Model Hypot hesi sSeqType Mdel Hypot hesesLi st ;
bj ect PoseType Pose;

typedef sequence<bj ect Model Hypot hesi sType> (bj ect Mbdel Hypot hesi sSeqType;

B.2.17 ObjectModelHypothesis2DType

[l multiple tripple: unique CbjectlD, nultiple Mdel Hypot heses, uni que Pose
/1 typical output of the question: what is there (if there is pose)
struct Obj ect Model Hypot hesi s2DType

{
bj ect | DType hj ect | O
Model Hypot hesi sSeqType Model Hypot heseslLi st ;
RA Type Pose;

}

typedef sequence< bj ect Model Hypot hesi s2DType >
bj ect Mbdel Hypot hesi s2DSeqType;

B.2.18 ObjectiIDType
{st ruct Obj ectl| DType

| DType I D
Bool ean FromRequester; /1l There is no 'global' bjectlD
/1l Hence this flag indicates if
/[l the IDis originated by the
/1 ServiceRequester
/1 true: ServiceRequester-QCbhjectlD
/1 false: ServiceProvider-QhjectlD

H

B.2.19 ObjectLinkType
?t ruct Obj ectLi nkType

Li nkType Conponent; // to be defined
/'l contains a reference to
/1l a conmponent or a reference
/[l to a service list entry
bj ect | DType bj ect | D /1 in this case the IDis the
one fromthe conponent the
link refers to
the FronRequester -bit
is always false
Model | DType Model | D

12



}
typedef sequence<bjectLi nkType> bj ect Li nkSeqType;

B.2.20 ObjectPairType

/] Pose of RelatedObject referred to the ReferenceObject
struct nj ect PairType

{
oj ect | DType Ref Obj ect | D
bj ect | DType Rel at edObj ect | D;
bj ect PoseType Rel at edObj ect Pose;
b

typedef sequence<bject Pair Type> bj ect Pai r SeqType;

B.2.21 ObjectPoseType
struct nj ect PoseType

{

PoseType Pose;

PoseType Accur acy;

doubl e PoseConf i dence;
};

B.2.22 ObjectToTrajectoryRelationType
struct ObjectToTraj ectoryRel ati onType

{
oj ect | DType oj ect | O
Model Hypot hesi sSeqType Model Hypot heseslLi st ;
bj ect PoseType Pose;
doubl e Di st ance; /'l shortest distance
/]l to trajectory
};

B.2.23 ObjectType

/1 multiple tripples of: unique ObjectlD, unique Mdel D, unique Pose
[/l typical to transmit nultiple objects
struct bj ect Type

{
Obj ect | DType Obj ect | D

Model | DType Model | D
bj ect PoseType Pose;

typedef sequence<Ohject Type> Obj ect SeqType;

B.2.24 Point2DType
struct Poi nt 2DType

doubl e x;
doubl e v;

b

B.2.25 Point3DType
struct Poi nt 3DType

doubl e X;
doubl e Y;
doubl e Z;

b
typedef sequence<Poi nt 3DType> Poi nt 3DSeqType;

13



B.2.26 Pose3DType

struct Pose3DType

{
Poi nt 3DType Poi nt ;

Rot ati on3DType Rot ati on
b

typedef sequence<Pose3DType> Pose3DSeqType

B.2.27 PoseHypothesisSeqType

/1 just a list of nunbered poses (pose-hypothesis)
struct PoseHypot hesi sType

| DType Hypot hesi sl D
bj ect PoseType Pose;
doubl e Confi dence;
s
typedef sequence<PoseHypot hesi sType> PoseHypot hesi sSeqType;

B.2.28 ROIType
struct RO Type

| magePoi nt Type O fset;
| mageSi zeType | mageSi ze

/1 not used in the first version of the Inmage Server
doubl e Angl e;

unsi gned short Sanpl i ngHei ght ;

unsi gned short Sanpl i ngW dt h;

H
typedef sequence<RO Type> RO SeqType;

B.2.29 Rotation3DType
struct Rotati on3DType

doubl e Al pha; /'l represents Azinuth
doubl e Bet a; /]l represents negative Elevation
doubl e Thet a; /'l represents the Roll angle

H
typedef sequence<Rot ati on3DType> Rot ati on3DSeqType;

B.2.30 ServicePropertyType
struct ServicePropertyType

{
string Servi ceNane;
doubl e ProcCost s;
doubl e QS
unsi gned short Priority;

b

typedef sequence<Servi cePropertyType> Servi cePropertySeqType;

B.2.31 SharedMemoryType

struct SharedMenoryType

{
| ong Shar edMenor yKey;

| ong Shar edMenorySi ze;

14



typedef sequence<SharedMenoryType> Shar edMenorySeqType;

B.2.32 SOIType

/!l Space OF Interrest:
/1 for now rectangular axis - parallel box
struct SO Type

{
PoseType Oigin;
Doubl e Lengt hX;
Doubl e Lengt hY;
Doubl e Lengt hZz;
b

B.2.33 TimestampType
[l TinmestanpType is part of the OSCAR interface
/

time in nsec after 3:00 UTC (=GWI)

overfl ow avoi dance garanteed 'cause

long is mapped to at |east 4Byte

take care while running at 4:00 (w nter)

* and 5:00 (summer)! wrap around occurs then!
*/

typedef unsigned | ong Ti nestanpType;

/

L

Ti mest anpSeq are transnitted as sequences.
normal Iy, the sequence contains
exactly one elenent. Integration
nodul es nay containt several
ti mestanps to be defined, perhaps
* a source tag may be added at this place.
*
/
typedef sequence<Ti nestanpType> Ti nest anpSeq;

* Ok F 3k F X

B.2.34 TrajectoryType
struct Traj ectoryPoi nt Type
{
Ti mest anmpType Ti ne;
Pose3DType Pose;
}

typedef sequence<Traj ectoryPoi nt Type> Traj ectoryType;

B.2.35 TrinocularHeadGeometryType

struct Tri nocul ar HeadGeonet ryType
{
/1l Transformation fromthe Canera Head Base to the Verge Axis
Pose3DType HeadBaseToVer geAxi sLeft;
Pose3DType HeadBaseToVer geAxi sRi ght;
Pose3DType HeadBaseToVer geAxi sTop;

/1 Transformation fromthe Verge Axis to the focal point
Pose3DType Ver geAxi sToCaneralLeft;

Pose3DType Ver geAxi sToCaner aRi ght ;

Pose3DType Ver geAxi sToCaner aTop;

/1 1D of the Canera

| DType LeftI D,

| DType Ri ght | D;

| DType Topl D
b

typedef sequence< Tri nocul ar HeadGeonet ryType >
Tri nocul ar HeadGeonet r ySeqType;

15



B.2.36 TrinocularHeadCameraPoseType
struct Tri nocul ar HeadCaner aPoseType

{
Pose3DType HeadPose;
doubl e Ver geLeft;
| DType LeftI D,
doubl e Ver geRi ght ;
| DType Ri ght | D
doubl e Ver geTop;
| DType Topl D

b

typedef sequence<Caner aHeadPoseType> Caner aHeadPoseSeqType;

B.3 Services

The following definitions are all services of all components intended to be used within the AD
in alphabetical order.

B.3.1 Service: CameraPoseServer
i nterface CaneraPoseProvi der

{
/'l query
oneway voi d Get Caner aPose(in | DType Caneral D);
oneway voi d Get CaneraParaneters(in | DType Caneral D) ;
oneway voi d Get CaneraTri nocul ar HeadPose() ;
oneway void GetTri nocul ar HeadGeonetry();

/1 autoupdate

oneway voi d Aut oUpdat eCaner aPose(in | DType Caneral D);
oneway voi d Aut oUpdat eCaner aTri nocul ar HeadPose() ;

/1 stop autoupdate

oneway voi d Cancel Aut oUpdat eCaner aPose(in | DType Caneral D);
oneway voi d Cancel AutoUpdateCaneraTrinocul ar HeadPose() ;

b

i nterface CaneraPoseRequest er
{
/'l query answer
oneway voi d Get Caner aPoseResponse(in | DType Caneral D,
i n Pose3DType CaneraPose);
oneway voi d Get Caner aPar anet er sResponse(
i n Caner aPar anet er Type Caner aPar aneters);
oneway voi d Get CaneraTri nocul ar HoadPoseResponse(
in Trinocul ar HadCaner aPoseType HeadPose);
oneway void Get Trinocul ar HeadGeomet r yResponse(
in Trinocul ar HeadGeonetryType HeadGeonetry);

/1l autoupdate answer
oneway voi d Aut oUpdat eCamer aPoseResponse(
i n Caner aPoseType Caner aPose);
oneway voi d Aut oUpdat eCamer aTri nocul ar HHadPoseResponse(
i n Trinocul ar HHadCaner aPoseType HeadPose);

/'l exception

oneway void Exception(in string Message,
in string Description);
/'l standard exception

H

B.3.2 Service: CaptureControl

/1l for the system Phase
#defi ne SP_STARTUP 0
#defi ne SP_LEARNI NG _PHASE 1
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#def i ne SP_EXPERT_PHASE 2
#defi ne SP_TUTOR PHASE 3
#def i ne SP_SHUTDOWN 4
/1 for exceptions
#defi ne CS_WRONG PHASE 1 /1l Capture can't take place in
/1l this phase
#defi ne CS_NO STATI C_ DATABASE 2 /1 Tutor node before expert node
i nterface CaptureControl Provider
{
/1 Command pattern
oneway voi d Set SystenPhase(in unsigned short SystenPhase);
/1l Query pattern
oneway voi d Capturekxenplar(); /1l Phase is already known
s
i nterface CaptureControl Request er
{
/!l Response to query pattern
oneway voi d CapturekExenpl ar Response();
/'l exception
oneway void Exception( in string Message,
in string Description);
/1l standard exception
H

B.3.3 Service: DetectObject
i nterface Detect ObjectProvider

/1 query

oneway void DetectObject(in |IDIype ObjectlD,
in | DType Mbdel I D,
in SO Type SA)
/1l configuring & control (start), one-shot
/1 just detect object (where is this?)
b
i nterface Detect Obj ect Request er
{
/'l query answer
oneway voi d Det ect Obj ect Response(in Obj ect PoseHypot hesi sType
bj ect PoseHypot heses,
in TinmestanpType Tine);
/1 data push
/1 exception
oneway void Exception(in string Message,
in string Description);
/1 standard exception
b

B.3.4 Service: DetectProximity*
interface DetectProxintyProvider

/1 command
oneway voi d St opAut oUpdat eObj ect( in Object Mbdel Hypot hesi sType
Obj ect) ;

/1 control (stop)
/1 stop conputation on this
/1 object found by the
/I Aut oUpdat eQbj ect sNear Tr aj ectory
Il or
/1 Aut oUpdat eNear Obj ect Pairs
/'l message

/'l query
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b

oneway void GetDi stance(in ObjectType RefQbjectlD,
in ObjectType Rel atedOhjectlD);
/1 just calculate distance,
/1 one shot
oneway voi d Get Near Qbj ect Pai r s(
in ObjectSeqType ObjectlList;
in NearAttributesType Attri butes);
/'l one shot
/'l checks objects pairw se
/1 for NearAttributes
/! autoupdate
oneway voi d Aut oUpdat eNear Obj ect Pai r s(
i n Obj ectLi nkSeqType bhj ect Li st ;
in NearAttributesType Attri butes);
/1 continuous
/ the object poses can be requested from
/ the |linked conponent;
/ checks objects pairw se
/ for NearAttributes
at eNear Qbj ect Pai r s(
n Obj ect Li nkSeqType bj ectList);
ect sNear Tr aj ect or y(
n bj ect Li nkType Ref Obj ect Li nk,
n Traj ectoryType Ref CbjectTrajectory,
n NearAttributesType Attributes);
/ configuring & control (start),
/ continuous
/
/
/
/
a
n

oneway voi d Cancel Aut oUp

oneway voi d Aut oUpdat eCb

get objects that fulfill NearAttributes
to the trajectory

the trajectory can degrade to

one obj ect pose

t eObj ect sNear Tr aj ect or y(

/
/
/
/
d
i
|
i
i
i
/
/
/
/
/
/
d
in ObjectLi nkType Ref Obj ect Li nk);

oneway voi d Cancel Aut oUp

i nterface DetectProxintyRequester

{

/'l query answer
oneway voi d Get D st anceResponse(
in Objectl DType Ref Qbj ect! D,
in Objectl DType Rel at edhj ect | D,
i n Obj ect PoseType Di stanceVector);
/1 data push
oneway voi d Get Near Obj ect Pai r sResponse(
in ObjectSeqType ObjectlList;
in NearAttributesType Attributes,
in Obj ectPairSeqType Object PairlList,
in TinestanpType Tine);
/1 data push
/| aut oupdate answer
oneway voi d Aut oUpdat eNear Obj ect Pai r sResponse(
i n Obj ectLi nkSeqType hj ect Li st
in NearAttributesType Attributes,
i n Obj ect Pai r SeqType hj ect Pai rLi st,
in TinestanpType Tine);
/| data push
oneway voi d Aut oUpdat eCbj ect sNear Tr aj ect or yResponse(
in ObjectLi nkType Ref Obj ect Li nk,
Traj ectoryType Ref Qbj ect Traj ectory,
Near Attri butesType Attri butes,
Obj ect ToTr aj ect oryRel ati onType
Obj ect Li st,
Ti mest anpType Ti ne);
data push

5 35355

=~

i
/
/1l exception
oneway void Exception(in string Message,
in string Description);
/'l standard exception
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B.3.5 Service: FindObjectsOnTrajectory*
struct ProximtyDi stanceType

doubl e Di st ance; /1 Some kind of non-linear Euclidean
/1l nmetric
b
struct Muitual Proxi m tyType
| DType oj ect | D1;
| DType bj ect | D2;

Proxi mtyDi stanceType Proximty; // Non-linear distance

b
sequence <Mutual Proxi m tyType> Mitual Proxi m tySeqType;
struct Mutual Proxi nityRel ati onType

Ti mest anpType Ti mest anp; /1 Timestamp from ORG
Mut ual Proxi m t ySeqType Muitual Proxi m tyList;

b

i nterface FindObj ect sOnTraj ectoryProvi der
{
/'l subscribe
oneway void FindObj ectsOnTrajectory(in |DIType ObjectlD,
in VI Markerl D,
i n doubl e Threshol d);
/1l Threshol d was added as
/'l per | NFA suggestion.
/1 un-subscribe
oneway voi d Cancel Fi ndObj ect sOnTraj ectory(in | DType ojectl| D,
in VlIMarkerl D);

/'l subscribe

oneway voi d Fi ndObj ectsByMutual Proximty();

/1 un-subscribe

oneway voi d Cancel Fi ndObj ect sByMutual Proxi mty();
};

i nterface FindObj ect sOnTr aj ect or yRequest er
{
oneway voi d Fi ndQbj ect sOnTr aj ect or yResponse(
in TrajectoryRel ati onType Dat a);
oneway voi d Fi ndObj ect sByMut ual Proxi m t yResponse(
in Mutual Proxi mtyRel ati onType Data);

/'l exception

oneway void Exception(in string Message,
in string Description);
/1l standard exception

b

B.3.6 Service: ImageServer
i nterface | nageProvider

{
/1l query
oneway voi d Get Shm rmage
oneway void Get Rawl mage

in | DType Caneral D);
in | DType Caneral D,
n RO Type RO);

—~

/1 autoupdate

oneway voi d Aut oUpdat eShm nage(in | DType Caneral D);

/1 stop autoupdate

oneway voi d Cancel Aut oUpdat eShm mage(in | DType Caneral D);
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b

i nterface | nageRequester

{

/'l query answer
oneway voi d Get Shm mageResponse(in | DType Caneral D,

i n | mageShar edMenoryType Shnl nage) ;
oneway voi d Get Rawl mageResponse(in | DType Caneral D,
i n | mageRawType Rawl mage) ;

/! autoupdate answer
oneway voi d Aut oUpdat eShm mageResponse(in | DType Caneral D,
i n | mageShar edMenoryType
Shm mage) ;

/1l exception

oneway void Exception(in string Message,
in string Description);
/1l standard exception

H

B.3.7 Service: MaintainPlan

/1l for the exceptions

#def i ne MP_SUCCESS 1 /1 Mai ntenance query executed K
#defi ne MP_NO SUCH EXEMPLAR 2 /1l Invalid exenplar ID

i nterface M ntainPl anProvi der

/1 Command

oneway voi d Di spl ayWhol ePl an();

oneway voi d Di spl ayPl anExenpl ar (i n unsi gned short ExenplarlD);

oneway voi d Del et eWol ePl an() ;

oneway voi d Del et ePl anExenpl ar (i n unsi gned short Exenpl arl D);
b

i nterface Mi ntai nPl anRequest er

/1l Exception

oneway void Exception( in string Message,

in string Description);
/1l standard exception
b

B.3.8 Service: ModelServer*
i nterface Mdel Provi der

{
/1 conmand
oneway voi d Regi sterMdel (in MdellDType Mdel | D,
i n Dat aMbdel Type Type);
/1l query
oneway voi d Get Model Types(in Mdel | DType Mdel I D);
oneway void Get Model (i n Model | DType Model | D,
i n Dat aMbdel Type Type);
b

i nterface Mbdel Request er

/'l query
oneway voi d Get Model TypesResponse(i n Mdel | DType Model | D,

i n sequence<Dat aMbdel Type> Model TypelLi st);
oneway voi d Get Model Response(in Model | DType Model | D,

i n Dat aMbdel Type Type,

i n Model Type Model);

/1l exception

oneway void Exception(in string Message,
in string Description);
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b

/'l standard exception

B.3.9 Service: ProduceConceptFunctions
/1 Speci f yModel Par anet er sHdr

#def i ne

/!l to be defined

i nterface ProduceConcept Functi onsProvi der

/! Command pattern
oneway void SetNul | Hypot heses();

/1 Auto-update pattern

oneway voi d ProduceConcept Functions(); /1 To subscribe
oneway voi d Cancel ProduceConcept Functions(); /1 To unsubscri be
/1 Some functions for providing nodel paraneters ?
b
i nterface ProduceConcept Functi onsRequester
{
/1l Auto-update response
oneway voi d ProduceConcept Functi onResponse(
i n Concept Functi onType Data);
/1 Some functions for requesting nodel paraneters ...to be defined
/1l exception
oneway void Exception( in string Message,
in string Description);
/'l standard exception
b

B.3.10 Service: Recognition2D*
i nterface RecognitionProvider

{

/'l command

oneway

/1 query
oneway
oneway
oneway
oneway
oneway
oneway

oneway

oneway

s

voi d

voi d
voi d
voi d
voi d
voi d
voi d

voi d

voi d

Set TineLimt(in unsigned long TineLimt);

GetTimeLimt();

Cet Al | Obj ect Mbdel s();

CGet Nunber OFf Obj ect Model s() ;

CGet Al | Cat egoryl Ds();

CGet Nunber O Cat egoryl Ds() ;

Recogni zeFromCanera(i n RO Type RA ,
in | DSeqType 1Ds);

Recogni zeFrom mage(i n | nageRawType Rawl mage,
in | DSeqType | Ds) ;

Recogni zeFronBhMen(i n | rageShar edMenor yType Shnl nmage,
in RO Type RA ,
in | DSeqType | Ds) ;

i nterface RecognitionRequester

/] answer

oneway
oneway
oneway
oneway
oneway
oneway

oneway

oneway

voi d
voi d
voi d
voi d
voi d
voi d

voi d

voi d

CGet Ti neLi m t Response(i n unsigned long TineLimt);
Get Al | Obj ect Mbdel sResponse(in | DSeqType | Ds);
CGet Nunber Of Obj ect Model sResponse(in unsi gned short Num;
Cet Al | Cat egoryl DsResponse(in | DSeqType | Ds);
Get Nunber O Cat egor yl DsResponse(i n unsi gned short Nunm);
Recogni seFr omCaner aResponse(

in ObjectWthPosition2DSeqType bj ect PositionList);
Recogni seFr om mageResponse(

in ObjectWthPosition2DSeqType bj ect PositionList);
Recogni seFr onShiMenResponse(
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in ObjectWthPosition2DSeqType (bj ect PositionList);

/1l exception

oneway void Exception( in string Message,
in string Description);
/1l standard exception
b

B.3.11 Service: Recognition3D*

interface Recognition3DProvider
{

/I query

oneway voi d Recognise( in SO Type SO,
in |1 DSeqType |Ds);
b

i nterface Recognition3DRequester

/1 answer
oneway voi d Recogni seResponse(
in ObjectWthPosition3DSeqType hj ect PoselLi st);

b

B.3.12 Service: TrackObject
interface TrackObj ect Provi der

{
/1 command
oneway voi d StopReportingOnHypothesis(in |DType ObjectlD,
in | DType Hypot hesislD);
/1l control (stop)
/| aut oupdate
oneway void TrackCbject(in |DType OhjectlD
in | DType Mbdel | D,
in SA Type SO,
i n unsigned short Frequency);
/1 configuring & control (start),
/'l continuous
/Il DETECT & TRACK
/1 object and cal cul ate poses
oneway void Cancel TrackQbject(in |IDType ObjectlD)
/1l cancel autoupdate
/1l control (stop)
oneway void TrackObjectlnitialised(in |IDType ObjectlD,
in | DType Mbdel | D,
in PoseType Initial Pose
i n unsigned short Frequency);
/1 configuring & control (start),
/1 continuous
/1 just track object and cal cul ate poses
oneway void Cancel TrackQbjectlnitialised(in |IDType ObjectlD)
/'l cancel autoupdate
/1 control (stop)
b

interface TrackOhj ect Request er

/| autoupdate answer
oneway void TrackObj ect Response(in Obj ect PoseHypot hesi sType
Obj ect Hypot hesi sLi st ,
in TinmestanpType Tine);
/| data push
/1l exception
oneway voi d Exception(in string Message,
in string Description);
/| standard exception
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B.3.13 Service: UpdateGesturesForHandObject*
i nterface Updat eGest ur esFor HandObj ect Pr ovi der

{
/1 command
oneway voi d Set TorsoPosition(in Point3DType TorsoPosition,
i n Poi nt 3DType Tor soPosi ti onAccuracy,
in TimestanpType Tine);
/[l in future the torso will be delivered
/1 by another detction & tracking
/'l service
/! autoupdate
oneway voi d AutoUpdat eGest ur esFor Handbj ect (
in bj ect SeqType Dat a,
in TinestanpType Tine);
oneway voi d Canel Aut oUpdat eGest ur esFor Handbj ect (
in bjectSeqType Data);
H
i nterface Updat eGest ur esFor HandObj ect Request er
{
/1 autoupdate response
oneway voi d Aut oUpdat eGest ur esFor HandQbj ect Response(
in GestureProbabilitySeqType Dat a,
in TinestanpType Tine);
/1l exception
oneway void Exception( in string Message,
in string Description);
/'l standard exception
};

B.3.14Service: RecogniseGesture*
(former UpdateGesturesForHandObject)

i nterface Recogni seGest ureProvi der

{
/1 conmand
oneway voi d Set TorsoPosition(in Point3DType TorsoPosition,
i n Poi nt 3DType Tor soPosi ti onAccuracy,
in TinmestanpType Tine);
[l in future the torso will be delivered
/1 by another detction & tracking
/'l service
/1 autoupdate
oneway voi d Aut oUpdat eGest ur esFor HandObj ect (
in ObjectLi nkType Obj ect Ref erence);
oneway voi d Cancel Aut oUpdat eGest ur esFor HandObj ect (
in ObjectLinkType Obj ect Reference);
b
i nterface Recogni seCest ureRequest er
{
/1 autoupdate response
oneway voi d AutoUpdat eGest ur esFor HandCbj ect Response(
in GestureProbabilitySeqType Data);
/1 exception
oneway void Exception( in string Message,
in string Description);
/1 standard exception
b

B.3.15 Service: ViewController
interface Vi ewControl Provi der
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/1 conmand
oneway voi d Request Vi ewPoi nt( i n CaneraVi ewPoi nt Type Vi ewPoi nt,
in ServicePropertyType Property);

b
i nterface Vi ewControl Request er

/1l exception

oneway voi d Exception(in string Message,
in string Description);
/1l standard exception

B.4 Component Services

B.4.1 User HMI

The User HMI does not provide any isolated services (at least for now), it either only requests
them (command patterns) or reacts to responses (as the response part of a query pattern). This
may change later if we try to centralise User HMI functions onto one single interface. For
now, interfaces are likely to be distributed throughout the system.

B.4.2 Activity Planner

B.4.21 Service: CaptureControl

(See B.3.1) When the User HMI starts the expert phase in the activity planner, capture of
exemplars will take place to build the static database. When the User HMI starts the tutor
phase (assuming that the static database has already been built), the functions of stepwise
(or other) comparison of the static database with the current temporary working plan is an
internal function of the activity planner.

In the expert phase this service generates data for the static activity plan (exemplar data). In
the tutor phase this service generates data for the temporary workspace plan that is
compared to the static plan either incrementally or completely.

B.4.2.2 Service: Maintain Plan

(See B.3.7) Maintenance only applies to linear example in the static database and can only
occur in the expert phase. This pattern assumes that the code for displaying plans resides
within the activity planner, and that the plan is not returned as a data object to the User HMI
as a data object. A future refinement would seek to centralise all aspects of the user interface
into the User HMI component.

We have not yet considered options for editing of the activity plan. We intend to add later
new messages like ‘IntegrateLinearExemplars’ that may build some hierarchical structures
from the existing linear set.

B.4.3 Activity Reasoning Engine

B.4.3.1  Service: Produce Concept Functions

(See B.3.9) This service proposes a struct to hold a plan concept function. This struct may
evolve with time but only impinges on COGS components. Concept functions can only be
produced in the expert and tutor phases, but the reasoning engine is not explicitly phase
aware.
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Message: Set NULL hypotheses

This command pattern causes the set of plan hypothesis functions to be deleted (also
causing all entries in the reasoning engine visual index to be deleted). This would normally
happen just before start of a “capture a scenario exemplar” pattern, but it may prove useful
for diagnostic and development purposes.

Message: Specify behavioural model parameters

A “complete” activity plan needs to include any specific behavioural models derived from
generic ones during the learning phase. The underlying assumption here is that all model
parameters can be represented as a <sequence> of binary values (name, numeric
parameter). We need to develop further our ideas on how these models are stored.

B.4.4 Gesture Recogniser

B.4.41  Service: Recognise Gesture
(See B.3.13,B.3.14) Determine set of probabilities for on-going hand gestures.

B.4.5 Object Relation Generator

B.4.5.1 Service: Detect Proximity (or Find Objects on Trajectory)

(See B.3.4) Finds objects along the trajectory path of a specified hand and finds objects in
mutual proximity to one another.

B.4.6 Recogniser

B.4.6.1  Service: Recognition3D

(See B.3.11) Finds objects already learned in the learning phase inside of a defined space of
interest (3D). (Answers the question: Where is what within a restricted zone?)

B.4.6.2 Service: Recognition2D (or Recognition)

(See B.3.10) Finds objects already learned in the learning phase inside of a defined region of
interest (2D).

B.4.6.3  Service: Recognition Learning

(See B.3.11) Generates a model of objects necessary for later recognition. It is intended to
use it in the learning phase.

B.4.7 Hand Detector and Tracker
B.4.7.1  Service: Track Object (or Hand Detector)

(See B.3.12) Finds (detects) and tracks hand objects. (Answers the question: Where are
hands within a restricted zone?)
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B.4.8 Object Detector and Tracker

B.4.8.1 Service: Track Object

(See B.3.12) Finds (detects) and tracks objects if a wireframe model is available. (Answers
the question: Where are such objects within a restricted zone?)

B.4.8.2 Service: Detect Object

(See B.3.3) Just finds (detects) objects if a wireframe model is available. (Answers the
question: Where are such objects within a restricted zone?)

B.4.9 Model Server

B.4.9.1 Service: Model Server

(See B.3.8) The model server is intended to store object model data. There are various types
of object models (wireframe, colour, PCA, distinguished regions...). Some model types are
rather generic and not method specific (wireframe, colour - many recognition and tracking
methods can use these models). Others are very specific for a certain method (PCA,
distinguished regions - method and model fit together, nobody else could use that model).
Only generic model types are stored in the model server, specific model types are stored in
the according detector/recogniser/tracker component. In the latter case the model server just
has a link, indicating that there exists in the system a PCA model. So the model server
knows for every model ID what model types are available. The generic ones it can provide
itself, for the specific ones look in the service list that offers these kinds of model types.

Message: Get model types

Ask the model server to return a list of model types for a given model ID. E.g. "what types of
model do we have for a Hand?" - "There is a colour model, a PCA model and a wireframe
model".

Meassge: Get model
Get actual model data.
Meassge: Register Model

Tell the model server that there exists a model of given type for the given model id. The
actual model data resides in the requesting component (e.g. A PCA based detector).

B.4.10 Pose Server

B.4.10.1 Service: Pose Server

(See B.3.1) Delivers all poses related to the cameras and camera head it is assigned to.

B.4.11 Image Server
B.4.11.1 Service: Image Server

(See B.3.6) Delivers the entire image in a shared memory or directly a predefined part of the
image of the camera the image server is assigned to.
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B.4.12 ServicelList with ViewController

B.4.12.1 Service: ViewController

(See B.3.15) Realises requested camera poses according to hardware constraints.

B.5 A communication sequence example of the AD

The following communication sequence is a suggested sequence of service requests and
messages of a typical start-up of the AD in the expert phase where the AD user inserts a CD
in a CD-player. The sequence should provide a better understanding of the framework and
architectural concepts of this deliverable 1.1.

Please keep in mind that:
1) The presented sequence is just an example. No specific sequential dependencies should
be derived.

2) All messages are unsynchronised. Hence the sequential order is intuitive but can be totally
different when executed (partly parallel).

Used Component abbreviations:

HMI Human Machine Interface
AP Activity Planner

ARE Activity Reasoning Engine
GR Gesture Recogniser

ORG Object Relation Generator
REC Recogniser

HT Hand Detector and Tracker
OT Object Detector and Tracker
MS ModelServer

IS ImageServer(Nr. 1,2,3,...)
PS PoseServer

Legend:

X(Y) ser X requests the service ‘ser’ at Y

X (Y) cancel ser | X cancels the service ‘ser’ at Y

X -> Y (msg) X sends the message ‘msg’ to Y
1 HMT (AP) CaptureControl
2 HMI -> AP SetSystemPhase(SP_EXPERT_PHASE)
3 AP (ARE) ProduceConceptFunctions
4 AP -> ARE ProduceConceptFunctions()
5 ARE (MS) ModelServer
6 ARE -> MS GetModelTypes(Hand)
7 MS -> ARE GetModelTypesResponse(Colour, Motion)
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

26
27
28

29
30
31
32
33
34
35
36
37
38
39
40
41

42

43
44
45
46
47

ARE (HT)
ARE -> HT
HT (IS1)
HT -> IS1
IS1 -> HT
HT (PS)

HT -> PS
PS -> HT
HT -> ARE
ARE -> HT
ARE (GR)
ARE -> GR
GR (HT)

GR -> HT
HT -> GR
HT -> ARE
GR —-> ARE
ARE -> HT

ARE (HT)
ARE (ORG)
ARE -> ORG

ORG (HT)
ORG -> HT
HT -> ORG
HT -> GR
ORG (REC)
ORG -> REC
REC (IS2)
REC -> IS2
IS2 -> REC
REC (PS)
REC -> PS
PS -> REC
REC -> ORG

ORG -> ARE

ORG (MS)
ORG -> MS
MS -> ORG
ORG (OT)
ORG -> OT

TrackObject

TrackObject(1, Hand, Workspace)

ImageServer

GetShmlmage()
GetShmIimageResponse(ShmKey)
CameraPoseServer
GetCameraPose (1)
GetCameraPoseResponse(Pose)

TrackObjectResponse(1,Hand, PoseHyp1, PoseHyp2)

StopReportingOnHypothesis (1, PoseHyp1)
RecogniseGesture

AutoUpdateGesturesForHandObject(*HT ,1, Hand)

TrackObject

TrackObject(1, Hand, PoseHyp1)
TrackObjectResponse (1,Hand, PoseHyp1)
TrackObjectResponse (1,Hand, PoseHyp1)

UpdateGesturesForHandResponse(Gesture1)

CancelTrackObject(1)
/I object 1 is further tracked because of service request of the GR!

Cancel TrackObject
DetectProximity

AutoUpdateObjectsNearTrajectory(*HT ,1, Hand,

TrackObject

TrackObject(1, Hand, PoseHyp1)

PoseHyp1, 1m)

TrackObjectResponse (1, Hand, PoseHyp1)
TrackObjectResponse (1, Hand, PoseHyp1)

Recognition3D
RecogniseFromCamera(PoseHyp1)

ImageServer

GetShmimage()
GetShmIimageResponse(ShmKey)
CameraPoseServer
GetCameraPose (2)
GetCameraPoseResponse(Pose)

RecogniseFromCameraResponse(2, Pose1, Hyp-CD,

Hyp-Player,

3, Pose2, Hyp-CD)

AutoUpdateObjectsNearTrajectoryResponse(

ModelServer

GetModelTypes(CD)
GetModelTypesResponse(Wireframe)

TrackObject

TrackObject(2, CD, Pose1)
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48 OT (MS) ModelServer

49 OT -> MS GetModel(CD, Wireframe)

50 MS -> OT GetModelResponse(CD, Wireframe, Model)
51 OT (IS3) ImageServer

52 OT -> IS3 GetShmlmage()

53 IS3 -> OT GetShmimageResponse(ShmKey)

54 OT (PS) CameraPoseServer

55 OT -> PS GetCameraPose (3)

56 PS -> OT GetCameraPoseResponse(Pose)

57 OT -> ORG TrackObjectResponse (2, CD, Pose1)

58 HT -> ORG TrackObjectResponse (1, Hand, PoseHyp1)
59 HT -> GR TrackObjectResponse (1, Hand, PoseHyp1)

60 ORG -> ARE AutoUpdateObjectsNearTrajectoryResponse(
*HT ,1, Hand, PoseHyp1, 2, Pose1,

Hyp-CD, 0.4m)
61 ARE -> AP ProduceConceptFunctionResponse(Activ1)
62
100 AP -> HMI CaptureExemplarResponse()
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