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BEE, MAFRR, FERaEaFsEE
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e H
>Laneline FIEL o B 6.8 M
ListOfStopLin | 1% 1HZEE 5404 | StopLine £i4H [1..MaxNoStoplLines]
e
>StopLine (EA ISy E T 6.9 M
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>Object H A5 7o 6.7 M
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H H
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H H
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ht H A
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RAEHHE VehicleStatu
s
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e A es]
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PRAETCHEE B AR A DI RE IR S R i Sk, EEASEEAMER . ARG E,
FPols . TR, SRAAAAR R AR . BHORASE 2 4.

®IBIREK
(CEE 5 SR & i BhAr | BUETEE ] 1%
Header PR e B Sk gErby ik
>ModulelD BRI FR Integer 1 M
>Version ID | BEHRfRAS EYANEN M
>>Major FRAS Integer 1 M
>>Minor HhRA Integer 1 M
>>Patch FE=2 Integer 1 M
>SequenceN | 515 Integer 1 M
um
>TimeStamp | i [H] &% Y IALEN M
>>TimeStam | BJ 8] 8k ¥ #2, #% | Integer s M
pS PR IR ] 1970
01 H 01 H 00
I 00 43 00 FbitZ
2 G HIT I 2 )
[i]
>>TimeStam | I [B] &k 44 #0, 4% | Integer ns M
pNs MRIEEIE I ] 1970
01 H 01 H 00
i 00 43 00 it
2 2 HIT I 2 )
]
>Frame AAFR R LGS 1 0:NA; M
1:VCS;
2:WGS84;
3:UT™M
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>Status BEHORZS Mezé 0:GOOD; M
1:MED;
2:FAILURE
6.2 JLfal#Eik
6.2.1 HEMER
TYEAARRE BROR 4P A I EE R
7R 10 ZHEARER
EE (CRCELEAD FERnl Bhr | BUETEHE GIp-iY3
Point2D YEARRR EANUN
>X X HAR bR A & | Float
>y Y HARFRE A EE | Float
6.22 ZHEHFR
SRS B RN =4I ) S EE M EE R
11 ZHENFR
552K (AR FmRA Bhr | BUETEHE GIp-iY3
Point3D = YEAAbR 2R AL
>X X FhALFRER B | Float M
>y Y HALFRE A | Float M
>z Z HiAAARE R & | Float M
6.23 _HZihH
THEZ VAR T 2R R S R
* 12 ZHERInR
B 5 SH#R HimRA B | BUETEHE ] b1k
Polygon2D LI, H Point2D #4H [1..MaxNoPolygon2D
— &% 2D S Point]
% [F Array, i
JFAH I
>Point2D T YEAABR 6.2.1 M
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LS fa SR HERR Bhr | BUETEE T 1%
Polygon3D LY, H Point3D % 4H [1..MaxNoPolygon3D

— R4 3D K Point]

% ) Array, IR

JrAHIE
>Point3D = YA bR 6.2.2 M

YAV A BB
MaxNoPolygon3DPoint BRI Y2108 A
6.25 JHIE
UHEAS B SR BV IR S B8 A5 B
* 13ILERER
558K (ERCELRAD HERA Bhr | BUETEHE ] %A 1%
Dimension ZHE ESU RIS
>height =i 3 Float m [0..300] M
>width i Float m [0..300] M
>length KR Float m [0..300] M
6.26 T
VY oefE B kR s =42 A e 5 2.
* 14 ¥

552 fe5Hid HdmRA B | BUEYEH ] 3% A ik
Quaternion | P4 CEL Ep NN
>gx X 7 & Float M
>qy Y & Float M
>qz 7= Float M
>qw W & Float M

6.3 (ETH
B AR S B R B T B AR B PRI AR S (S B .
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G54 fa SR FERA A BUEVEE | Wik
Transformati | {7 & %1k R ALE
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>Translation | “F3)) Point3D 6.2.2 | {m,m,m} M
>Rotation LZ3) Quaternion M
6.2.6
6.4 v
P E R FERME AR RE R, BIAE. BENHTT%E.
% 16 (U
B 58K B 5HiR HERE Bhr BEERE | Wikbik
Pose fr iz Y ANUN
>Position i E Point3D 6.2.2 | {m,m,m} M
>Orientation | &3 Quaternion M
6.4
>Covariance | W7 % Float %40 0
6.5 RE
AR B 7 H bR 2l B AN AR AR B LK I 7 2145 B
R17TRERER
554 B SR HERE LA BUETEE | Alikbik
Velocity HE Y IALUN
>linear LRI Point3D 6.2.2 | {m/s,m/s,m/s}
>Angular FIEE Point3D 6.2.2 | {rad/s,rad/s,rad/
s}
>Covariance | 77 2% Float %41 0

6.6  fMERE
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LS fa SR HERR Hhr BUETEE T 1%
Acceleration | fi# & ESR AL
>linear LINEE Point3D 6.2.2 | {m/s?, m/s?, M
m/s%}
>Angular AN Point3D 6.2.2 | {rad/s?, M
rad/s?,
rad/s?}
>Covariance | W7 % Float %21 0
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558K (ERCELRAD HERA L XA BUETE ] %A 1%
Object H br oo Y IALIN
>objectld H#¥xr 1D Integer 1 M
>objectType | HARIEH IS 1 1:Pedestrian; M
2:Cyclist;
3:Car;
4:Truck;
5:Tram;

6:Motorcycle;
7:Bicycle;
8:Tricycle;
9:TrafficLight;
10:TrafficSign;
11:RoadSign;
12:TrafficCone;
13:TrafficStick;
14:BillBoard;

15:ParkingSlot;
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16:FireHydrant;
17:Unknow_sta
tic;

18:Unknow_m

ovable;
>classConfid | KA E (5 & Float % [0..100] M
ence
>isMovable | 45, 317 H#x | Bool 1 0: FAHM | M
X 7 1: WHEIS
H b
>existProbab | fAEMHER Float % [0..1] 0
ility
>timeLastSee | Hbr X BB | Float s 0
n [
>timeCreatio | HAnAIEE I % Float s 0
n
>objectAge H bR 7 R EE IS | Float s 0
[i1]
>trackQuality | FRERT & Float % [0..1] 0
>referencePo | H AR HEHEH 0 | Pose 6.4 M
int frd, MEXHZ%E
AR R KITHR
Ji L2
>objectDime | H#xJ L[ J~f Dimension M
nsion 6.2.5
>ObjectVeloc | HFrEEEAHXT H | Velocity c sh&H
ity FEALKF F s 6.5 L7
>ObjectAccel | HFRINEEEAHXT | Acceleration C FhEH
B AR 2R 6.6 b
>laneAssign | EIE AL, XT3 | Integer 1 [-31..31] 0
ment N =R AN S KEEAT B4
BATAG T o0, FEAE
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>laneOffsetl | #i/c Ml = 1Em#% | Float m [0..10] 0
eft ki)
>laneOffsetRi | FE 45 | 4= JE W F% | Float m [0..10] 0
ght =
>LightStatus | ¥ AT+ R ZELT | Moz 1 0:7¢; 0
W& BR2IER 1:7c %
1T 2%
ERYOAR
43 %

6.8 FEZTTHUE
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BE5EK (R HERA s BUE L P
LaneLine LS RSP ESUANEN
>Type ETERAT: X | ez 0:WHITE_DASH | M
WLk, IR, ED;
SHk. RS 1:WHITE_SOLI
D;
2:YELLOW_DAS
HED;
3:YELLOW_SOL
D;
4: UNKNOWN;
>confidence | FiEZLE(EE Float [0..1] M
>linePoints EIBLE YR Point3D %41 [1..MaxNoLine | O
Points]
>>Point3D LB EES I 6.2.2 M
BE v A Y
MaxNoLinePoints KR TEZR AN
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B, BAMErER.

K21 1FIEE&THIE
fE 58K ER=Ei: 3 BERA BAr | BUETEE A%
StopLine {5 1R 28 TR A (AN
>Type bR R A | Mes 0: NORMAL; M
1: UNKNOWN;
>Confidence | R EFE Float % [0..100] M
>LeftStart {EIRLR A Point3D 6.2.2 M
>RightEnd (CIRCFEEZ =N Point3D 6.2.2 M
6.10 IBEATTHIE
T T EAR AL 7A@ SRR, Bt . ALE . R EE R
< 22 XBAT TR
AR f5EH#HB HAERE HAr | BUETERE A Ik
TrafficLight A IE KT o Y IALIN
>Id AR SR = Integer 1 M
>Type AT A Mz 0: STRAIGHT; M
1: LEFT;
2: RIGHT;
3: U_TURN;
>Colour AT AT Bt RS 0:RED; M
1:YELLOW:
2:GREEN;
3:BLACK;
4:UNKNOWN;
>Position 4TI E, Hu | Point3D 6.2.2 M
BIALFR R, AT HE
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>Box KTHERT AMES 3R Polygon2D M
6.2.3
>LaneAttach | Xf N 4-iE Integer 1 [-[31.31{ AR FEATHZE | M
ed &y 0, AfZIEN
B, A ZETE 9 1E)
>RemainingT | 84Xk ] Float s 0
ime
6.1  RBIRETEE
ACAR ORI E B S TS @EAR BRI AL AL E A NETE
7 23 AZBIRS TR
558K (ERCELRAD HERA Bhr | BUETEHE ] %A 1%
TrafficSign ZidbrE TR | Ak
>Id IR SRS Integer 1 M
>Sematic BB Y e it &S 0: SpeedLimit; M
1: HzardWarning;
>Value 18 Integer 0
>Unit FRA s 0: km/h; 0
1: ton;
>Position frE, HEALFR | Point3D 6.2.2 M
#
>Box “ZiE bR &R 4L | Polygon2D M
a7 6.2.3
>laneAttach | %M. ZEiE Integer 1 [BL3IAETHE | O
ed &y 0, AfZIEN
B, AZETE Dy IE)
6.12 g EEHA

EHAARR R, WM B B VR 2R E 30K, 30K, Ri250K,

JE80k .
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LS fa SR HERR Bhr | BUETEE T 1%
FreeSpaceM | MiHi& il 715 B4 | 45tk
eta 5%
>XStart X 77 )2 Float m M
>XEnd X 77 M) 2% 5 Float m M
>XReslution | X 77 [ W& i 4 | Float m/gri M
J& d
>XGridNum X JimAH Z /04 | Integer m/gri M
A% d
>YStart Y 77 Tl A Float m M
>YEnd Y U7 ) 2% 5 Float m M
>YReslution | Y J7 [ ft#% fiF# 47 | Float M
&
>XGridNum | Y 7 A Z /DA | Integer M
A%
6.13 HHMERTESR
WA B T SR B TR 5 RPIRES A 5 PR .
* 25 g R TER
552 f55Hid HimRA B | BUEYEHE ] %A 1%
FreeSpaceCel | #7015 B Y IALUN
|
>Status M PR | M 0:UNKNOW; M
1:FREE;
2:0CC_STATIC;
3:0CC_MOVABLE;
I3 ARG AR FRAS |
AATRE [EE RS Y)
SV N 27l Ly
H
>Probability | & JHRE% Float % [0..100] M




6.14 HEMTTHIE
AN TCEIERAAEAIRRE, E, BEESHFIEELR.
® 26 AN THIBER
EE (ERCELEAD BHERA | B BUETEE GIp-iY3
ParkingSpace ghr A
>Id £ %47 1D, [d— | Integer 1 M
15 25 X 33 5k
>Ptype 15 2R Al Frzs 0:PARKING_TYPE U | M
NKNOWN;
1:PARKING_TYPE_VE
RTICAL;
2:PARKING_TYPE_PA
RALLEL;
3:PARKING_TYPE_IN
G
>TypeConfid | KA E (5 /F Float64 % [0..100] M
ence
>ParkingSpot | ¥1 & {7 #J & s% | Point3D %X | {m,m,m} M
Points b, ZEAMARR R | 4 6.2.2
T
>Width 15 A 5 Float64 m [0..100] 0
>Length (EEE AN Float64 m [0..100] o)
>Valid M NABEN | Bool 0: ik M
1: HR
6.15  FEIRRESTHIE
FRRETHIERAEFMRESE L, OFEERGER. EEGR. MEERFER. Ehlf,
RENWVIRE S -
® 27 EWRRESTHIE
RS fE5H#R BHERR | B BUETE Al i 1
VehicleStatus | AnifE 7CEHHE g AR
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SteeringAngl | ¥ [ ff Float A -1080° ~1080°
e
steeringVeloc | ¥ [ % Float /s ERE,
ity -1080° /s~1080° /s
Acceleration | INIEREE(E R 6.6 {m/s>m/
s%,
m/s?, }
Velocity HEER 6.5 {m/s,m/s
,m/s}
ControlMode | 4142 il #5 3X IES 1 MANUAL=0;
AUTO=1;
LAT ONLY=2;
LON_ONLY=3;
GearMode L= DA Fezs 1 GEAR_NEUTRAL =0;
GEAR_PARKING =1;
GEAR_DRIVE = 2;
GEAR_REVERSE = 3;
GEAR_LOW =4;
GEAR_INVALID =5;
GEAR_NONE = 6;
eMode RENHURZES Mzt 1 ON=0;
Off=1;
FAILURE =2;
WheelSpeed | A Hi. FAHI« A | Float £41

Ja HaRE
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// common.proto
message Header({

Mt & A
(ERHEMIR)
RLANRR A AR S5 1% 0 protobuf ik

A 1 BRI E X iR

required uint32 ModuleID=1;
message VersionID{
required uint32 major=1l;
required uint32 minor=2;
required uint32 patch=3;

}

required VersionID vid=2;

required uint32

sequenceNum=3;

message timeStamp {
required uint64 timeStampS=1;
required uint64 timeStampNs=2;

}

required timeStamp TimeStamp=4;

enum FRAMETYPE {
NA=0;
vCs=1;
WGS84=2;
UTM=3;

}

required FRAMETYPE Frame=5;

emum STATUS({
GOOD=0;
MED=1;
FAILURE=2;
}
required STATUS
}

message Point2D{
required double
required double

}

message Point3D{
required double
required double
required double

}

message Polygon2D{

Status =6;

repeated point2D p2d=1;

}

message Polygon3D{

repeated point3D p3d=1;

}

message Dimension{
required double
required double
required double

}

message Quaternion {

height=1;
width=2;
length=3;

required double gx =

required double gy

required double gz =
required double gw =

}

message Transformation{
required Point3D Translation=1;

BSw N
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required Quaternion Rotation=2;

}

message Pose(
required Point3D Position=1;
required Quaternion Orientation=2;
required double Covariance=3;

}

message Velocity({
required Point3D Linear=1l;
required Point3D Angular =2;
repeated double Covariance=3;

}

message Acceleration{
required Point3D Linear=1l;
required Point3D Angular =2;
repeated double Covariance=3;

}

message Object(
required uint32 objectId=l;
enum OBJECTYPE {
Pedestrian=1;
Cyclist=2;
Car=3;
Truck=4;
Tram=5;
Motorcycle=6;
Bicycle=7;
Tricycle=8;
TrafficLight=9;
TrafficSign=10;
RoadSign=11;
TrafficCone=12;
TrafficStick=13;
BillBoard=14;
ParkingSlot=15;
FireHydrant=16;
Unknow_static=17;
Unknow _movable=18;
}
required OBJECTYPE objectType=2;
required double classConfidence=3;
required bool isMovable=4;
optional double existProbability=5;
optional double timeLastSeen=6;
optional double timeCreation=7;
optional double objectAge=8;
optional double trackQuality=9;
required pose referencePoint=10;
required Dimension objectDimension=11;
required Velocity ObjectVelocity=12;
required Acceleration ObjectAccel=13;
optional int32 laneAssignment=14;
optional double laneOffsetLeft=15;
optional double laneOffsetRight=16;
enum LIGHTSTATUS({
OFF=0;
LEFT=1;
RIGHT=2;
BLINK=3;
BRAKE=4;
}
Optional LIGHTSTATUS LightStatus =17;
}

message LaneLine{
enum LANELINETYPE {
WHITE DASHED = 0;



WHITE SOLID = 1;
YELLOW_DASHED = 2;
YELLOW SOLID = 3;
UNKNOWN=4 ;
}
required LaneLineType Type=1l;
required double confidence=2;
repeated Point3D linePoints=3;

}

message StopLine(

enum STOPLINETYPE ({

NORMAL=0;

UNKNOWN=1;

}

required STOPLINETYPE Type=1;
required double confidence=2;
required Point3D LeftStart=3;
required Point3D RightEnd=4;
}

message TrafficLight({

required uint32 id=1l;
enum TLType {

STRAIGHT = 0;

LEFT = 1;

RIGHT = 2;

U TURN = 3;

}
required TLtype type=2;
enum TLColour{

RED = 0;

YELLOW = 1;
GREEN = 2;
BLACK = 3;

UNKNOWN = 4;
}
required TLColour Colour =3;
required Point3D Position=4;
required Polygon2D Box=5;
required int32 LaneAttached=6;
optional double RemainingTime=7;

}

message TrafficSign{
required uint32 id=1;
enum TSTYPE{
SpeedLimit=0;
HzardWarning=1;
}
required TSTYPE Semantic=2;
optional uint32 value=3;
enum UNITTYPE {
KMPH=0;
TON=1;
}
optional UNITTYPE Unit=4;
required Point3D position=5;
required Polygon2D Box=6;
optional int32 LaneAttached=7;
}
message FreeSpaceMeta(
required double xStart=1l;
required dboule xEnd=2;
required dboule xReslution =3;
required uint32 xGridNum =4;
required double yStart=5;
required dboule yEnd=6;
required dboule yReslution =7;
required uint32 yGridNum =8;



message FreeSpaceCell{
enum CELLSTATUS {
UNKNOW=0;
FREE=1;
OCC_STATIC=2;
OCC_MOVABLE=3;
}
required CELLSTATUS Status=1;
required double Probability=2;
}

message ParkingSpace(

required uint32 id=1;

enum PARKINGTYPE {
PARKING TYPE UNKNOWN = 0
PARKING TYPE VERTICAL
PARKING TYPE PARALLEL =
PARKING TYPE INC =
}

required PARKINGTYPE Ptype=2;

required double typeConfidence=3;

repeated Point3D ParkingSpotPoints=4;

optional double width=5;

optional double length=6;

required bool valid=7;

}
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message VehicleStatus({

required double SteeringAngle=1;
required double steeringVelocity=2;
required Acceleration acc=3;
required Velocity vel=4;
enum DrivingMode({

MANUAL=0;

AUTO=1;

LAT ONLY=2;

LON_ONLY=3;
}
required DrivingMode ControlMode=5;
enum GearPosition{

GEAR _NEUTRAL = 0;

GEAR_PARKING = 1;
GEAR DRIVE = 2;
GEAR REVERSE = 3;

GEAR_LOW = 4;
GEAR_INVALID = 5;
GEAR _NONE = 6;
}
required GearPosition GearMode=6;
enum EngineMode {
ON=0;
OFF=1;
FAILURE=2;
}
required EngineMode eMode =7;

repeated double WheelSpeed=8;
}
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// ObjectDetectionAndTrackingService.proto
import common.proto
message ObjectDetectionAndTrackingService(
required Header header=1;
repeated Object ListOfObjects=1;
}
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// RoadStructureService.proto

import common.proto

message RoadStructureService(
required Header header=1;
repeated LanelLine ListOfLaneLine=2;
repeated StopLine ListOfStopLine =3;

}
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// TrafficSignLightService.proto
message TrafficSignLightService({
required Header header=1;
repeated TrafficLight ListOfTrafficLight=2;

repeated

}
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TrafficSign ListOfTrafficSign=3;
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// DrivableAreaService.proto

import common.proto

message DrivableAreaService{
required Header header=1;

required
repeated

}

FreeSpaceMeta MetaInfo=2;

FreeSpaceCell ListOfFreeSpaceCells=3;
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//VehicleStatusService.proto
import common.proto
message VehicleStatusService({

required
required

}

Header header=1;
VehicleStatus vState=2;
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// ParkinglotDetectionService.proto
import common.proto
message ParkinglotDetectionService ({

required
repeated

}

Header header=1;
ParkingSpace ParkingLots =2;
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import common.proto
message ParkinglotDetectionService {

required
repeated
repeated
repeated
repeated
repeated
optional
repeated
required
repeated

}

Header header=1;

Object ListOfObjects=2;

Laneline ListOfLanelLine=3;

StopLine ListOfStopLine =4;
TrafficLight ListOfTrafficLight=5;
TrafficSign ListOfTrafficSign=6;
FreeSpaceMeta MetalInfo=7;
FreeSpaceCell ListOfFreeSpaceCells=8;
VehicleStatus vState=9;

ParkingSpace ParkingLots =10;
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