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{14% B. Protocol Buffers D A*vt—L E&H

syntax = "proto3";

message SensingMessage {
uint32 message id = 1;
uint32 protocol version = 2;
uint32 message counter = 3;
uint64 sensing time = 4;
uint32 error notification = 5;
uint32 error code = 6;
repeated SensorInformation sensor info = 7

7
repeated ObjectInformation object infos = 8;

repeated PerceivedFreeSpaceInformation freespace infos

message SensorInformation ({
optional SensorType type = 1;
sint32 latitude = 2;
sint32 longitude = 3;
sint32 altitude = 4;
repeated DetectCapability detect capabilities
uint32 sensor_ status = 6;

enum SensorType {
ST UNKNOWN = 0;
ST RADAR 1;
ST LIDAR 2;
ST MONOVIDEO = 3;
ST STEREOVISION = 4;
ST NIGHTVISION = 5;
ST ULTRASONIC = 6;
ST PMD = 7;
ST FUSION = 8;
ST INDUCTIONLOOP = 9;
ST SPHERICALCAMERA = 10;

message DetectCapability {
uint32 detectable classes = 1;
repeated OffsetPointXY poly points = 2;
optional uint32 confidence = 3;

~e
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optional uint32 detectable size = 4;

message OffsetPointXY ({
sint32 dx = 1;
sint32 dy = 2;

message ObjectInformation ({
uint32 object id = 1;

optional
repeated
optional

sint32 time of measurement = 2;

ObjectClass object classes 3;
uint32 confidence = 4;

Position position = 5;

RefPoint ref point =
uint32
uint32
sint32
uint32
sint32
uint32
sint32
uint32
uint32
uint32
uint32
uint32
uint32
uint32
uint32
uint32
uint32
uint32
uint32
unit32
unit32

optional 6;

optional heading = 7;
optional heading accuracy = 8;
9;

speed accuracy =

optional speed =

optional 10;
optional yaw _rate = 16;

optional yaw_rate accuracy = 17;

optional acceleration = 18;
optional acceleration accuracy =
20;
orientation_ accuracy = 21;
length = 22;
length accuracy =
width = 24;

width accuracy =
height = 26;
height accuracy = 27;
11;
12;
13;

19;
optional orientation =
optional
optional
optional 23;
optional
optional 25;
optional
optional

optional static_status =

optional tracking status

optional detection count =
14;

15;

optional lost _count =

optional object age =

message ObjectClass {
oneof subclass type {
VehicleSubclassType vehicle subclass type =
2;
MotorcycleSubclassType motorcycle subclass type = 3

1;
TrainSubclassType train subclass type =

~e
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LightVehicleSubclassType light vehicle subclass type = 4;
PersonSubclassType person subclass type = 5;
AnimalSubclassType animal subclass type = 6;
NfoSubclassType nfo subclass type = 7;
FoSubclassType fo subclass type = 8;

}

optional uint32 class confidence = 9;

optional uint32 subclass confidence = 10;

enum VehicleSubclassType {
VSCT UNKNOWN = 0;
VSCT PASSENGER CAR
VSCT_BUS = 2;
VSCT LIGHT TRUCK
VSCT HEAVY TRUCK 4;
VSCT_ TRAILER = 5;
VSCT SPECIAL VEHICLES = 6;
VSCT_ EMERGENCY VEHICLE = 7;
VSCT AGRICULTURAL = 8;
VSCT GROUP = 9;

Il
[
~e

Il
w
~e

enum TrainSubclassType {
TSCT UNKNOWN = O0;
TSCT _TRAM = 1;
TSCT_OTHER TRAIN = 2;

enum MotorcycycSubclassType {
MSCT UNKNOWN = 0;
MSCT MOPED = 1;
MSCT MOTORCYCLE = 2;
MSCT GROUP = 3;

enum LightVehicleSubclassType {
LVSCT UNKNOWN = 0;
LVSCT BICYCLE = 1;
LVSCT RICKSHAW = 2;
LVSCT CART = 3;
LVSCT KICKBOARD = 4;
LVSCT GROUP = 5;
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enum PersonSubclassType {
PSCT UNKNOWN = O0;

PSCT_ PEDESTRIAN
PSCT WHEELCHAIR
PSCT_SENIOR_CAR

PSCT_STROLLER
PSCT_SKATES
PSCT_GROUP

=6

5;

.
4

enum AnimalSubclassType {
ASCT UNKNOWN = 0;

enum NfoSubclassType {
NFOSCT UNKNOWN = 0;

enum FoSubclassType {
FOSCT UNKNOWN = 0;

message Position {
sint32 latitude = 1;
sint32 longitude = 2;

sint32 altitude

optional
optional
optional
optional

uint32
uint32
uint32
uint32

= 3;
semi axis length major
semi axis length minor
semi orientation = 6;

altitude accuracy = 7;

enum RefPoint {
RP_UNKNOWN = 0;
RP _CENTER BOTTOM = 1;
RP_FRONT MIDWIDTH BOTTOM
RP_FRONT RIGHT BOTTOM = 3;
RP_MIDLENGTH RIGHT BOTTOM
RP_REAR RIGHT BOTTOM = 5;
RP_REAR MIDWIDTH BOTTOM =
RP_REAR LEFT BOTTOM = 7;

2;

4;

6;
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RP_MIDLENGTH LEFT BOTTOM =
RP_FRONT_ LEFT BOTTOM = 9;

8;

message PerceivedFreeSpaceInformation {

optional sint32 time of measurement = 1;
Position position = 2;
repeated OffsetPointXY poly points = 3;
optional uint32 confidence = 4;
optional uint32 detectable size = 5;

}
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{1§% C. Collective Perception Message (CPM) &M B &

ETSI (BRI 85 5GEAE B E LS IC LD Wl f8ak Y — B RICBE 357 7 =L L AR — 40121,
ITS A7 —ay (HlmCHEAAME) <, ML WIEDE ®E2 LG T57200 Collecnve
Perception Message (CPM) 23SHLESIL TS, CPM 13, ITS A7 —TarfDAyt—Thhiz
W, Zliﬁ%fﬁiﬁ“éJz:/%»—ﬁw‘/&71»—x0>?‘~—&7zk~v/H: INCET NS, H
DML TS T=0IZ, Il DL, LUF T, AMERD T —# 74—~ e CPM D E
PRFHE AT DUV TR D,

CPM |ZI%, BHEIEH, A7 —Tar 7 —2EH®, B —EH, BimEG®, 7)—A—2
BIEHARE NG END, BEEREAT — a7 —ZERIT, AvB—PDRE L THHE
ORI BT DI M E £D, FRCHENLO Ay — O A2IE, Bl OBEN &I
INZC, BERRI (BB 51, S, [AEREHEE, IEERE) NE ENnd, AMAEOT —4 74—~
oM, ZAUSKHS T DB HRITE A TR0,

CPM DB —IEREALRED B — 1R, UL FOMERS D,

e CPM OtErH—IF8#I%, BoH—ID OF —&HE A 2>, KMAEETIE, B —ID 13
1l DM I TfF 5 A2 A2 BELTEY, o —IiFRiTEr Y —ID OF —XIHEH 2 Hi7-7¢
VY,

e CPM TiZ, 1 DO —EFRIZHL T, BAEEIX 1 SLEFTRL,

* CPM TlZ, BV —ORantaEE L, MahikomEsk, M, 50, BB THLERE T, £/
AL AR O R TlL, Boh—REMNE OB BRI > TV,

* CPM (Zid, B n]REMIEETER, MRINBRADIE S A X, Lo —IRBOH T —ZIHH 13720,
CPM DFEGRAARNG MEAARDOYIEIE BT, LT OFEDRDH D,

o CPM DFEFRMIEEEHIE, WIED M XITHBITERNEWIRIHETT — X H 23X EHE T
Wo, D728, WIEEOALE, HE, IEEIL, x, y, z ® 3G ROMTERINTND, Z
et T 5L, AEEEOMEE W T, ShiE T moOBmsE, 7itk 7 LA ONLE I35
HCE70, W2 CPM Tl, RIS E DT — X H & Fi272\0, £, MRS RALE O
Bt B s,

o CPM 121, AMEAROWIEEMRICEG ENR2WT —HIAH LU T, WiEAZRFHRLI- B —D)
AR, WIIEDOIEAE T HL—2 ID EfE)T M OAT B (matchedPosition) 7335,

e CPM (21, FTvF U 7IREE, BRI, iR B O& T —XH BT/,

CPM D7V —AXR—ZBNIEHRIL, BV — OB AEREDIEE RO R M TEH 7Y — A
—ANMEBED TV — AR =R —F LI WEAI, BINFICEETAE M THD, THITHL T,
ARALARDOEZRR N 7 ) — A — 2B TGS, t/*f DEERI L7 —A—Z (5
HHERTHLOTHY BB R2DD, WEH DT —27 4 —<y MITELER BV, CPM O
— A= BTG B REAMARDERER N TV — A= AGF RO T —2 7 —~< v ML, L
TOFEDHD,

* CPM D7V —ANX—ZBNERITIE, RAEERDOBEHERFN 7Y — AR =2 R ENn
F—HZEHLLT, WHEEZEFERLI- o — DY AR, 7 —AR—ZRFGIRN T 7L —V 3
VB ZDVELINH DR DE T 757 (shadowingApplies) 2385,

* CPM TiZ, 7V —AX—2fiid, M, #H, BRI THRITED,

35



AR —E A F T = — AR

o CPM (TIE, THHEGRAZI LR R AR A X DT —ZH B IR0,

ZOMIZ, &7 —ZHEORBFIEICHEZLOEN DR DD, HERIIEERLO%LL FIORT,

* CPM TiE, AvE—URRISK L TEBME RO PN E O IE @A £ > TRy, Ry
SRS E ENDMEEDONEIL, ZINBOMERMLE TERBESN TS,

* CPM T, FHUE (A, FEGEE) 2R THOEWEZ ED TRV, KEEET
WX, EOBEREZRD TODN, EZRDDTFIEZITE KL TR,
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