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ECU  

  

ECU  /  /  /  

 

  

 

 

 

 

 

 

  

5.2.1.2   

 

 

 5.2.1 Ḳ 2 AD_ECU  
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5.2.1.3   

  

 

    

TimeStamp_s (GNSS) s 0   

longitude_deg (GNSS) deg -  

latitude_deg (GNSS) deg -  

altitude_m (GNSS) m -  

update (GNSS) - [0 1]  

TimeStamp_s (GNSS2) s 0   

longitude_deg (GNSS2) deg -  

latitude_deg (GNSS2) deg -  

altitude_m (GNSS2) m -  

update (GNSS2) - [0 1]  

TimeStamp_s (IMU) s 0   

Compass_deg deg -  

Accel_X_mps2 m/s2 - (x) 

Accel_Y_mps2 m/s2 - (y)  

Accel_Z_mps2 m/s2 - (z) 

Omg_Pitch_radps rad/s -  

Omg_Roll_radps rad/s -  

Omg_Yaw_radps rad/s -  

update (IMU) - [0 1]  

TimeStamp_s (CAMERA) s 0   

rgb_image - -  

update (CAMERA) - [0 1]  

TimeStamp_s (LiDAR) s 0   

PointCloud - -  

PointCloudLength - -  

update (LiDAR) - [0 1]  

Radar - - RADAR  (

) 

TimeStamp_s (RADAR) s 0   

Radar_Length - 0  RADAR  

update (RADAR) - [0 1]  

X_abs_m m - (X ) 

Y_abs_m m - (Y ) 

Z_abs_m m - (Z ) 

Yaw_abs_deg deg -  

Roll_abs_deg deg -  

Pitch_abs_deg deg -  

Yawrate_radps rad/s -  

Type (Object) - [0 1]  

X_rel_m (Object) m - (x) 
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Y_rel_m (Object) m - (y) 

YAW_rel_deg (Object) deg -  

Vx_rel_mps (Object) m/s - (x) 

Vy_rel_mps (Object) m/s - (y) 

long_m (Object) m 0   

width_m (Object) m 0   

Type (Sign) - [0 9] / /  

X_px (Sign) px - (x) 

Y_px (Sign) px - (y) 

Width_px (Sign) px 0   

Height_px (Sign) px 0   

WaypointC - -  

WaypointR - -  

vehicle_speed_tgt_kmph km/h 0   

Req_Flg - [0 1]  

Req_DIR - [0 2]  

 

    

TGT_mps2 m/s2 -  

monitor_mode_sel - -  

target_R_Rate_1pm 1/m -  

 

5.2.1.4   

 

 

5.2.1.5   

 

 

  



    40 / 202 
 

 

5.2.2.  [B: VehicleModel]  

2 VehicleModel  

 

5.2.2.1   

 

 

  

 

  

 

 

 

  

 

 

 

 

 

 

 

 

 

5.2.2.2   

   

 
 5.2.2 Ḳ 2 VehicleModel 

  



    41 / 202 
 

 

5.2.2.3   

 

 

    

wind_info - -  

road_info - -  

slope_info - -  

TGT_mps2 m/s2 -  

monitor_mode_sel - -  

target_R_Rate_1pm 1/m -  

 

    

v_VL_PNT_kmph 

(Data_Vehicle) 

km/h 0   

yawrate_VL_PNT_radps rad/s -  

v_VL_PNT_kmph 

(DATA_VMC2) 

km/h 0   

w_ROT_EPS_Handle_rad rad -  

 

5.2.2.4   

 

 

5.2.2.5   

 

 

  



    42 / 202 
 

 

5.2.3.  [C: VirtualEnvironment]  

2 VirtualEnvironment  

 

5.2.3.1   

 

 

  

 

  

CARLA  

CARLA  

 

  

CARLA  

OpenSCENARIO CARLA  

CARLA  

CARLA  

 

 

 

5.2.3.2   

   

 
 5.2.3 Ḳ 2 VirtualEnvironment 
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5.2.3.3   

   

 

    

Type (Object1) - [0 1]  

X_rel_m (Object1) m - (x) 

Y_rel_m (Object1) m - (y) 

Z_rel_m (Object1) m - (z) 

YAW_deg (Object1) deg -  

ROLL_deg (Object1) deg -  

PITCH_deg (Object1) deg -  

long_m (Object1) m - ( ) 

width_m (Object1) m - ( ) 

id (TrafficLight1) - [1 4] ID 

state (TrafficLight1) - [0 2]  ( ) 

v_VL_PNT_kmph km/h 0   

yawrate_VL_PNT_radps rad/s -  

 

    

wind_info - - ( ) 

road_info - - ( ) 

slope_info - - ( ) 

TimeStamp_s (GNSS) s 0   

longitude_deg (GNSS) deg -  

latitude_deg (GNSS) deg -  

altitude_m (GNSS) m -  

update (GNSS) - [0 1]  

TimeStamp_s (GNSS2) s 0   

longitude_deg (GNSS2) deg -  

latitude_deg (GNSS2) deg -  

altitude_m (GNSS2) m -  

update (GNSS2) - [0 1]  

TimeStamp_s (IMU) s 0   

Compass_deg deg -  

Accel_X_mps2 m/s2 - (x) 

Accel_Y_mps2 m/s2 - (y)  

Accel_Z_mps2 m/s2 - (z) 

Omg_Pitch_radps rad/s -  

Omg_Roll_radps rad/s -  

Omg_Yaw_radps rad/s -  

update (IMU) - [0 1]  

rgb_image - -  

TimeStamp_s (CAMERA) s 0   

update (CAMERA) - [0 1]  
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PointCloud - -  

TimeStamp_s (LiDAR) s 0   

PointCloudLength - -  

update (LiDAR) - [0 1]  

Radar - - RADAR  (

) 

TimeStamp_s (RADAR) s 0   

Radar_Length - 0  RADAR  

update (RADAR) - [0 1]  

X_abs_m m - (X ) 

Y_abs_m m - (Y ) 

Z_abs_m m - (Z ) 

Yaw_abs_deg deg [0 360]  

Roll_abs_deg deg [0 360]  

Pitch_abs_deg deg [0 360]  

V_kmph km/h [0 100]  

Yawrate_radps rad/s -  

Type (Object) - [0 1]  

X_rel_m (Object) m - (x) 

Y_rel_m (Object) m - (y) 

YAW_rel_deg (Object) deg -  

Vx_rel_mps (Object) m/s - (x) 

Vy_rel_mps (Object) m/s - (y) 

long_m (Object) m 0   

width_m (Object) m 0   

Type (Sign) - [0 9] / /  

X_px (Sign) px - (x) 

Y_px (Sign) px - (y) 

Width_px (Sign) px 0   

Height_px (Sign) px 0   

 

5.2.3.4   

 

 

5.2.3.5   
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5.2.4.  [D: Scenario]  

2 Scenario  

 

5.2.4.1   

 

 

  

 

  

 

 

 

  

 

 

 

 

5.2.4.2   

 

 

 5.2.4 Ḳ 2 Scenario 
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5.2.4.3   

 

 

    

 - - - 

 

    

WaypointC m -  

WaypointR m -  

vehicle_speed_tgt_kmph km/h 0   

Req_Flg - [0 1]  

Req_DIR - [0 2]  

0Ḳ  1Ḳ  2Ḳ  

Type (Object1) - [0 1]  

X_rel_m (Object1) m - (x) 

Y_rel_m (Object1) m - (y) 

Z_rel_m (Object1) m - (z) 

YAW_deg (Object1) deg [-180 180]  

ROLL_deg (Object1) deg -  

PITCH_deg (Object1) deg -  

long_m (Object1) m - ( ) 

width_m (Object1) m - ( ) 

id (TrafficLight1) - 1  ID 

state (TrafficLight1) - [0 2]  (0:1: 2:) 

 

5.2.4.4   

 

 

5.2.4.5   
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5.2.5.  [E: Monitor]  

2 Monitor  

 

5.2.5.1   

 

 

  

 

  

 

  

 

 

5.2.5.2   

 

 
 5.2.5 Ḳ 2 Monitor 
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5.2.5.3   

 

 

    

real_and_target_omg_steering_angle_rad rad -  

trq_EPS_Steering_Nm Nm -  

v_vehicle_kmph km/h [0 200]  

deb_target_speed_kmph km/h -  

deb_Vehicle_Control m/s2 -  

state_SAFE - [0 255]  

state_TSR - [0 1] TSR  

state_LKA - [0 1] LKA  

state_LCA - [0 3] LCA  

state_ACC - [0 2] ACC  

state_AEB - [0 6] AEB  

flag_Emergency - [0 1]  

LKA_SimStop - [0 1]  

 

    

 - - - 

 

5.2.5.4   

 

 

5.2.5.5   
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5.3.  3  

5.3.1.  [A10: Recogniser]  

3 Recogniser  

 

5.3.1.1   

 

 

  

 

  

LiDAR  

CAMERA  

Ễ GNSS  

IMU RADAR  

  

 

I/F  

 

 

 

5.3.1.2   

 

 
 5.3.1 Ḳ 3 Recogniser 
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5.3.1.3   

 

 Object  Sign 5 1  

 

    

TimeStamp_s (GNSS) s 0   

latitude_deg (GNSS) deg -  

longitude_deg (GNSS) deg -  

altitude_m (GNSS) m -  

update (GNSS) - [0 1] GNSS  

TimeStamp_s (GNSS2) s 0   

latitude_deg (GNSS2) deg -  

longitude_deg (GNSS2) deg -  

altitude_m (GNSS2) m -  

update (GNSS2) - [0 1] GNSS  

TimeStamp_s (IMU) s 0   

Compass_deg deg [0 360]  

Accel_X_mps2 m/s2 - (x) 

Accel_Y_mps2 m/s2 - (y)  

Accel_Z_mps2 m/s2 - (z) 

Omg_Pitch_radps rad/s -  

Omg_Roll_radps rad/s -  

Omg_Yaw_radps rad/s -  

update (IMU) - [0 1] IMU  

TimeStamp_s (CAMERA) s 0   

rgb_image - -  

update (CAMERA) - [0 1]  

TimeStamp_s (LiDAR) s 0   

PointCloud - - LiDAR  

PointCloudLength - - LiDAR  

update (LiDAR) - [0 1] LiDAR  

Radar - - RADAR  (

) 

TimeStamp_s (RADAR) s 0   

Radar_Length - 0  RADAR  

update (RADAR) - [0 1]  

X_abs_m m - (X ) ( ) 

Y_abs_m m - (Y ) ( ) 

Z_abs_m m - (Z ) ( ) 

Yaw_abs_deg deg [0 360] ( ) 

Roll_abs_deg deg [0 360] ( ) 

Pitch_abs_deg deg [0 360] ( ) 

Yawrate_radps rad/s - ( ) 

Type (Object) - [0 1] ( ) 
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X_rel_m (Object) m - (x) () 

Y_rel_m (Object) m - (y) () 

YAW_rel_deg (Object) deg - ( ) 

Vx_rel_mps (Object) m/s - (x) ( ) 

Vy_rel_mps (Object) m/s - (y) () 

long_m (Object) m 0  ( ) 

width_m (Object) m 0  ( ) 

Type (Sign) - [0 9] / /  

X_px (Sign) px - (x) 

Y_px (Sign) px - (y) 

Width_px (Sign) px 0   

Height_px (Sign) px 0   

 

    

Type (Object) - [0 1]  

X_rel_m (Object) m - (x) 

Y_rel_m (Object) m - (y) 

YAW_rel_deg (Object) deg -  

Vx_rel_mps (Object) m/s - (x) 

Vy_rel_mps (Object) m/s - (y) 

long_m (Object) m 0   

width_m (Object) m 0   

Type (Sign) - [0 9] / /  

X_px (Sign) px - (x) 

Y_px (Sign) px - (y) 

Width_px (Sign) px 0   

Height_px (Sign) px 0   

X_abs_m m - (X ) 

Y_abs_m m - (Y ) 

Z_abs_m m - (Z ) 

Yaw_abs_deg deg [0 360]  

 

5.3.1.4   

 

 

5.3.1.5   

 

 

  



    52 / 202 
 

 

5.3.2.  [A20: Planner]  

3 Planner  

 

5.3.2.1   

 

 

  

 

  

 

 

 

  

 

 

 

 

5.3.2.2   
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 5.3.2 Ḳ 3 Planner 

 

5.3.2.3   

 

 

 

    

Type (Object) - [0 1]  

X_rel_m (Object) m - (x) 

Y_rel_m (Object) m - (y) 

YAW_rel_deg (Object) deg -  

Vx_rel_mps (Object) m/s - (x) 

Vy_rel_mps (Object) m/s - (y) 

long_m (Object) m 0   

width_m (Object) m 0   

Type (Sign) - [0 9] / /  

X_px (Sign) px - (x) 

Y_px (Sign) px - (y) 

Width_px (Sign) px 0   

Height_px (Sign) px 0   

X_abs_m m - (X ) 

Y_abs_m m - (Y ) 

Z_abs_m m - (Z ) 

Yaw_abs_deg deg -  
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V_kmph km/h [0 100]  

WaypointC - -  

WaypointR - -  

vehicle_speed_tgt_kmph km/h 0   

Req_Flg - [0 1]  

Req_DIR - [0 2]  

state_SAFE - [0 255]  

flag_Emergency - [0 1]  

 

    

WayPointC - -  

WayPointL - -  

WayPointR - -  

Heading - -  

Curvature - -  

LimitSpeed - -  

SignalLight - -  

StopLine - -  

TargetSpeed_kmph km/h 0   

Req_Flg - [0 1]  

Req_DIR - [0 2]  

 

5.3.2.4   

 

 

5.3.2.5   
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5.3.3.  [A30: Controller]  

3 Controller  

 

5.3.3.1   

 

 

  

 

 

  

SAFE / TSR / LCA / LKA / ACC / AEB  

  

 

 

 

 

 

 

( )  

 

5.3.3.2   

 

 
 5.3.3 Ḳ 3 Controller 
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5.3.3.3   

 

 

    

Type (Object) - [0 1]  

X_rel_m (Object) m - (x) 

Y_rel_m (Object) m - (y) 

YAW_rel_deg (Object) deg -  

Vx_rel_mps (Object) m/s - (x) 

Vy_rel_mps (Object) m/s - (y) 

long_m (Object) m 0   

width_m (Object) m 0   

Type (Sign) - [0 9] / /  

X_px (Sign) px - (x) 

Y_px (Sign) px - (y) 

Width_px (Sign) px 0   

Height_px (Sign) px 0   

X_abs_m m - (X ) 

Y_abs_m m - (Y ) 

Z_abs_m m - (Z ) 

Yaw_abs_deg deg [0 360]  

WayPoint 

(WayPoints/WayPointC) 

- -  

MaxIdx (WayPoints/WayPointC) - -  

WayPoint 

(WayPoints/WayPointL) 

- -  

MaxIdx (WayPoints/WayPointL) - -  

WayPoint 

(WayPoints/WayPointR) 

- -  

MaxIdx (WayPoints/WayPointR) - -  

Heading (WayPoints) - -  

Curvature (WayPoints) - -  

LimitSpeed (WayPoints) - -  

SignalLight (WayPoints) - -  

StopLine (WayPoints) - -  

TargetSpeed_mps m/s -  

Req_Flg - [0 1]  

Req_DIR - [0 2]  

state_SAFE - [0 255]  

state_TSR - [0 1] TSR  

state_LKA - [0 1] LKA  

state_LCA - [0 3]  LCA  

state_ACC - [0 2] ACC  

state_AEB - [0 6] AEB  
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flag_Emergency - [0 1]  

SAFE_ON - [0 1] SAFE  

v_VL_PNT_kmph 

(DATA_SAFE_PLN2) 

km/h 
0   

TSR_ON - [0 1] TSR  

TSR_STOPLINE - - TSR  

v_VL_PNT_kmph 

(DATA_TSR_PLN2) 

km/h 
0   

LCA_ON - [0 1] LCA  

WayPoint 

(LCA_WAYPOINTS/WayPointC) 

- -  

MaxIdx 

(LCA_WAYPOINTS/WayPointC) 

- -  

WayPoint 

(LCA_WAYPOINTS/WayPointL) 

- -  

MaxIdx 

(LCA_WAYPOINTS/WayPointL) 

- -  

WayPoint 

(LCA_WAYPOINTS/WayPointR) 

- -  

MaxIdx 

(LCA_WAYPOINTS/WayPointR) 

- -  

Heading (LCA_WAYPOINTS) - -  

Curvature (LCA_WAYPOINTS) - -  

LimitSpeed (LCA_WAYPOINTS) - -  

SignalLight (LCA_WAYPOINTS) - -  

StopLine (LCA_WAYPOINTS) - -  

LCA_RUN - [0 1] LCA  

LCA_DIR - [0 2] LCA  

state_SAFE - [0 255]  

LKA_ON - [0 1] LKA  

WayPoint (LKA_WAYPOINTS) - -  

MaxIdx (LKA_WAYPOINTS) - - WayPoint  

state_LCA - [0 3]  LCA  

v_VL_PNT_kmph 

(DATA_LKA_PLN2) 

km/h 
0   

ACC_ON - [0 1] ACC  

ACC_TGT_SPEED_KMPH km/h 0  ACC  

v_VL_PNT_kmph 

(DATA_ACC_PLN2) 

km/h 
0   

state_AEB - [0 6] AEB  

OtherCarDistance 

(DATA_ACC_PLN2) 

- 
0   

OtherCarDirection 

(DATA_ACC_PLN2) 

- [0 255]  
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AEB_ON - [0 1] AEB  

v_VL_PNT_kmph 

(DATA_AEB_PLN2) 

km/h 
0   

OtherCarDistance 

(DATA_AEB_PLN2) 

- 
0  SAFE  

OtherCarDirection 

(DATA_AEB_PLN2) 

- [0 255] SAFE  

 

    

SAFE_ON - [0 1] SAFE  

TSR_ON - [0 1] TSR  

LKA_ON - [0 1] LKA  

LCA_ON - [0 1] LCA  

ACC_ON - [0 1] ACC  

AEB_ON - [0 1] AEB  

AUTODRV_TGT_SPEED_KMPH km/h -  

LCA_RUN - [0 1] LCA  

LCA_DIR - [0 2] LCA  

TSR_STOPLINE - - TSR  

WayPoint (WayPointC) - -  

MaxIdx (WayPointC) - -  

WayPoint (WayPointL) - -  

MaxIdx (WayPointL) - -  

WayPoint (WayPointR) - -  

MaxIdx (WayPointR) - -  

Heading - -  

Curvature - -  

LimitSpeed - -  

SignalLight - -  

StopLine - -  

state_SAFE (DATA_SAFE_PLN1) - [0 255]  

OtherCarDistance - 0   

OtherCarDirection - [0 255]  

flag_Emergency 

(DATA_SAFE_PLN1) 

- [0 1]  

speed_limit_kmph km/h [0 255] TSR  

state_TSR - [0 1] TSR  

WayPoint (LKA_WAYPOINTS) - -  

MaxIdx (LKA_WAYPOINTS) - - WayPoint  

state_LCA - [0 3]  LCA  

target_R_Rate_1pm 1/m - LKA  

Limit_Speed_kmph km/h 0  LKA  

state_LKA - [0 1] LKA  

ACC_TGT_mps2 m/s2 - ACC  
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state_ACC - [0 2] ACC  

AEB_TGT_mps2 m/s2 [-14.7 0] AEB  

state_AEB - [0 6] AEB  

state_SAFE (AutoDrv_Status) - [0 255]  

flag_Emergency 

(AutoDrv_Status) 

- [0 1]  

 

5.3.3.4   

 

 

5.3.3.5   

GotoFrom  
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5.3.4.  [A40: ADManager]  

3 ADManager  

 

5.3.4.1   

 

 

  

 

 

 

  

 

 

 

  

 

 

 

 

 

5.3.4.2   
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 5.3.4 Ḳ 3 ADManager 
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5.3.4.3   

 

 

    

SAFE_ON - [0 1] SAFE  

TSR_ON - [0 1] TSR  

LKA_ON - [0 1] LKA  

LCA_ON - [0 1] LCA  

ACC_ON - [0 1] ACC  

AEB_ON - [0 1] AEB  

AUTODRV_TGT_SPEED_KMPH km/h -  

LCA_RUN - [0 1] LCA  

LCA_DIR - [0 2] LCA  

TSR_STOPLINE - - TSR  

WayPoint (WayPointC) - -  

MaxIdx (WayPointC) - -  

WayPoint (WayPointL) - -  

MaxIdx (WayPointL) - -  

WayPoint (WayPointR) - -  

MaxIdx (WayPointR) - -  

Heading - -  

Curvature - -  

LimitSpeed - -  

SignalLight - -  

StopLine - -  

state_SAFE - [0 255]  

OtherCarDistance - 0   

OtherCarDirection - [0 255]  

flag_Emergency - [0 1]  

speed_limit_kmph km/h [0 255] TSR  

state_TSR - [0 1] TSR  

WayPoint (LKA_WAYPOINTS) - -  

MaxIdx (LKA_WAYPOINTS) - - WayPoint  

state_LCA - [0 3]  LCA  

target_R_Rate_1pm 1/m - LKA  

Limit_Speed_kmph km/h 0  LKA  

state_LKA - [0 1] LKA  

ACC_TGT_mps2 m/s2 - ACC  

state_ACC - [0 2] ACC  

AEB_TGT_mps2 m/s2 [-14.7 0] AEB  

state_AEB - [0 6] AEB  

v_VL_PNT_kmph km/h 0   

w_ROT_EPS_Handle_rad rad -  
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TGT_mps2 m/s2 -  

monitor_mode_sel - -  

target_R_Rate_1pm 1/m -  

state_SAFE - [0 255]  

state_TSR - [0 1] TSR  

state_LKA - [0 1] LKA  

state_LCA - [0 3]  LCA  

state_ACC - [0 2] ACC  

state_AEB - [0 6] AEB  

flag_Emergency - [0 1]  

SAFE_ON - [0 1] SAFE  

v_VL_PNT_kmph 

(DATA_SAFE_PLN2) 

km/h 
0   

TSR_ON - [0 1] TSR  

TSR_STOPLINE - - TSR  

v_VL_PNT_kmph 

(DATA_TSR_PLN2) 

km/h 
0   

LCA_ON - [0 1] LCA  

WayPoint (WayPointC) - -  

MaxIdx (WayPointC) - -  

WayPoint (WayPointL) - -  

MaxIdx (WayPointL) - -  

WayPoint (WayPointR) - -  

MaxIdx (WayPointR) - -  

Heading - -  

Curvature - -  

LimitSpeed - -  

SignalLight - -  

StopLine - -  

LCA_RUN - [0 1] LCA  

LCA_DIR - [0 2] LCA  

state_SAFE - [0 255]  

LKA_ON - [0 1] LKA  

WayPoint (LKA_WAYPOINTS) - -  

MaxIdx (LKA_WAYPOINTS) - - WayPoint  

state_LCA - [0 3]  LCA  

v_VL_PNT_kmph 

(DATA_LKA_PLN2) 

km/h 
0   

ACC_ON - [0 1] ACC  

ACC_TGT_SPEED_KMPH km/h 0  ACC  

v_VL_PNT_kmph 

(DATA_ACC_PLN2) 

km/h 
0   

state_AEB - [0 6] AEB  
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OtherCarDistance 

(DATA_ACC_PLN2) 

- 
0   

OtherCarDirection 

(DATA_ACC_PLN2) 

- [0 255]  

AEB_ON - [0 1] AEB  

v_VL_PNT_kmph 

(DATA_AEB_PLN2) 

km/h 
0   

OtherCarDistance 

(DATA_AEB_PLN2) 

- 
0   

OtherCarDirection 

(DATA_AEB_PLN2) 

- [0 255]  

 

5.3.4.4   

 

 

5.3.4.5   

GotoFrom  
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5.3.5.  [B10: VehicleManager]  

3 VehicleManager  

 

5.3.5.1   

 

 

  

 

  

 

 

  

 

 

  

5.3.5.2   

 

 
 5.3.5 Ḳ 3 VehicleManager 
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5.3.5.3   

 

 

    

TGT_mps2 m/s2 -  

target_R_Rate_1pm 1/m -  

v_VL_PNT_kmph km/h 0   

DATA_BRK2 - -  

w_ROT_EPS_Handle_rad rad -  

 

    

trq_TGT_Nm Nm -  

T_Braking_trq_Nm Nm -  

target_steering_angle_rad rad -  

v_VL_PNT_kmph km/h 0   

w_ROT_EPS_Handle_rad rad -  

 

5.3.5.4   

 

 

5.3.5.5   
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5.3.6.  [B20: Actuator]  

3 Actuator  

 

5.3.6.1   

 

 

  

 

  

 

 

 

  

 

 

 

 

 

5.3.6.2   

 

  
 5.3.6 Ḳ 3 Actuator 
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5.3.6.3   

 

 Data_TR_XX_PNT4 1  

 

    

trq_TGT_Nm Nm -  

T_Braking_trq_Nm Nm -  

target_steering_angle_rad rad -  

omg_TR_FL_PNT_radps 

(Data_TR_FL_PNT) 

rad/s -  

F_3axis_TR_FL_PNT_TR_N 

(Data_TR_FL_PNT) 

N - 3  

trq_TR_FL_PNT_steering_Nm 

(Data_TR_FL_PNT) 
Nm -  

trq_3axis_TR_FL_PNT_TR_Nm 

(Data_TR_FL_PNT) 

Nm - 3  

F_3axis_TR_FL_PNT_road_N 

(Data_TR_FL_PNT) 

N - 3  

v_3axis_VL_PNT_mps m/s - 3  

v_3axis_VL_PNT_FR_SUS_mps m/s 
- 

3  

v_3axis_VL_PNT_FL_SUS_mps m/s 
- 

3  

v_3axis_VL_PNT_RR_SUS_mps m/s 
- 

3

 

v_3axis_VL_PNT_RL_SUS_mps m/s 
- 

3

 

v_VL_PNT_kmph km/h 0   

yawrate_VL_PNT_radps rad/s -  

omg_VL_PNT_rackmount_radps rad/s -  

omg_3axis_VL_PNT_FR_SUS_radps rad/s 
- 

3  

omg_3axis_VL_PNT_FL_SUS_radps rad/s 
- 

3  

omg_3axis_VL_PNT_RR_SUS_radps rad/s 
- 

3

 

omg_3axis_VL_PNT_RL_SUS_radps rad/s 
- 

3

 

omg_3axis_VL_PNT_radps rad/s - 3  

posi_abs_self_xy m -  

omg_EPS_PNT_steering_radp rad/s -  

trq_EPS_PNT_torsion_bar_Nm Nm -  

omg_EPS_PNT_motor_radps rad/s - EPS  
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trq_TM_PNT_out_Nm0 Nm -  

trq_BK_FL_PNT_Nm Nm -  

trq_BK_FR_PNT_Nm Nm -  

trq_BK_RL_PNT_Nm Nm -  

trq_BK_RR_PNT_Nm Nm -  

omg_EPS_PNT_steering_radps rad/s -  

trq_EPS_PNT_torsion_bar_Nm Nm -  

omg_EPS_PNT_steering_FR_radps rad/s -  

omg_EPS_PNT_steering_FL_radps rad/s -  

trq_EPS_PNT_rackmount_Nm Nm -  

omg_EPS_PNT_motor_radps rad/s - EPS  

I_EPS_PNT_A A - EPS  

v_VL_PNT_kmph km/h 0   

DATA_BRK2 - -  

w_ROT_EPS_Handle_rad rad -  

 

5.3.6.4   

 

   

5.3.6.5   
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5.3.7.  [B30: Plant]  

3 Plant  

 

5.3.7.1   

 

 

  

 

  

 

 

 

 

3 6  

  

 

 

 

5.3.7.2   
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 5.3.7 Ḳ 3 Plant  
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5.3.7.3   

 

 

    

wind_info - - ( ) 

road_info - - ( ) 

slope_info - - ( ) 

trq_TM_PNT_out_Nm0 Nm -  

trq_BK_FL_PNT_Nm Nm -  

trq_BK_FR_PNT_Nm Nm -  

trq_BK_RL_PNT_Nm Nm -  

trq_BK_RR_PNT_Nm Nm -  

omg_EPS_PNT_steering_radps rad/s -  

trq_EPS_PNT_torsion_bar_Nm Nm -  

omg_EPS_PNT_steering_FR_radps rad/s -  

omg_EPS_PNT_steering_FL_radps rad/s -  

trq_EPS_PNT_rackmount_Nm Nm -  

omg_EPS_PNT_motor_radps rad/s - EPS  

I_EPS_PNT_A A - EPS  

 

    

v_VL_PNT_kmph km/h 0   

yawrate_VL_PNT_radps rad/s -  

omg_TR_FL_PNT_radps 

omg_TR_FR_PNT_radps 

omg_TR_RL_PNT_radps 

omg_TR_RR_PNT_radps 

rad/s -  

F_3axis_TR_FL_PNT_TR_N 

F_3axis_TR_FR_PNT_N 

F_3axis_TR_RL_PNT_N 

F_3axis_TR_RR_PNT_N 

N - 3  

trq_TR_FL_PNT_steering_Nm 

trq_TR_FR_PNT_steering_Nm 

trq_TR_RL_PNT_steering_Nm 

trq_TR_RR_PNT_steering_Nm 

Nm -  

trq_3axis_TR_FL_PNT_TR_Nm 

trq_3axis_TR_FR_PNT_Nm 

trq_3axis_TR_RL_PNT_Nm 

trq_3axis_TR_RR_PNT_Nm 

Nm - 3  

F_3axis_TR_FL_PNT_road_N 

F_3axis_TR_FR_PNT_road_N 

F_3axis_TR_RL_PNT_road_N 

F_3axis_TR_RR_PNT_road_N 

N - 3  

trq_DF_PNT_FR_Nm Nm -  
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trq_DF_PNT_FL_Nm Nm -  

v_3axis_VL_PNT_mps m/s - 3  

v_3axis_VL_PNT_FR_SUS_mps m/s 
- 

3  

v_3axis_VL_PNT_FL_SUS_mps m/s 
- 

3  

v_3axis_VL_PNT_RR_SUS_mps m/s 
- 

3

 

v_3axis_VL_PNT_RL_SUS_mps m/s 
- 

3

 

v_VL_PNT_kmph km/h 0   

yawrate_VL_PNT_radps rad/s -  

omg_VL_PNT_rackmount_radps rad/s -  

omg_3axis_VL_PNT_FR_SUS_radps rad/s 
- 

3  

omg_3axis_VL_PNT_FL_SUS_radps rad/s 
- 

3  

omg_3axis_VL_PNT_RR_SUS_radps rad/s 
- 

3

 

omg_3axis_VL_PNT_RL_SUS_radps rad/s 
- 

3

 

omg_3axis_VL_PNT_radps rad/s - 3  

posi_abs_self_xy m -  

omg_EPS_PNT_steering_radps rad/s -  

trq_EPS_PNT_torsion_bar_Nm Nm -  

omg_EPS_PNT_steering_FR_radps rad/s -  

omg_EPS_PNT_steering_FL_radps rad/s -  

trq_EPS_PNT_rackmount_Nm Nm -  

omg_EPS_PNT_motor_radps rad/s - EPS  

I_EPS_PNT_A A - EPS  

 

5.3.7.4   

 

 

5.3.7.5   
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5.3.8.  [C10: Globaliser]  

3 Globaliser  

 

5.3.8.1   

 

 

  

 

  

 

X Y Z  

  

 

 

5.3.8.2   

 

 
 5.3.8 Ḳ 3 Globaliser 
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5.3.8.3   

 

 

    

v_VL_PNT_kmph km/h 0   

yawrate_VL_PNT_radps rad/s -  

 

    

X_abs_m m - (X ) 

Y_abs_m m - (Y ) 

Z_abs_m m - (Z ) 

Yaw_deg deg [0 360]  

Roll_deg deg [0 360]  

Pitch_deg deg [0 360]  

V_abs_kmph km/h -  

Yawrate_radps rad/s -  

 

5.3.8.4   

 

     

Initial_Point_Ego  <1 ú2>  -  
 

 

Initial_yaw_rad_Ego  -  rad  
 

 

 

5.3.8.5   
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5.3.9.  [C20: AxisConvert_OtherCars] 

3 AxisConvert_OtherCars  

 

5.3.9.1   

 

 

  

 

  

OpenSCENARIO CARLA  

2  

Y  

  

OpenSCENARIOY CARLAY

 

 

5.3.9.2   

 

 
 5.3.9 Ḳ 3 AxisConvert_OtherCars 

  



    77 / 202 
 

 

5.3.9.3   

 

 Object  Car2 1  

 

    

Type (Object1) - [0 1]  

X_rel_m (Object1) m - (x) 

Y_rel_m (Object1) m - (y) 

Z_rel_m (Object1) m - (z) 

YAW_deg (Object1) deg -  

ROLL_deg (Object1) deg -  

PITCH_deg (Object1) deg -  

long_m (Object1) m - ( ) 

width_m (Object1) m - ( ) 

 

    

Type (Car1) m [0 1]  

X_m (Car1) m - (x) 

Y_m (Car1) m - (y) 

Z_m (Car1) m - (z) 

Yaw_deg (Car1) deg -  

Roll_deg (Car1) deg -  

Pitch_deg (Car1) deg -  

long_m (Car1) m - ( ) 

width_m (Car1) m - ( ) 

 

5.3.9.4   

 

 

5.3.9.5   

ṕCARLAṖ  

 

CARLAḲ ṧX ṧY ṧ  ͧ

Ḳ ṧX ṧY ṧ  ͧ
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5.3.10.  [C30: AxisConvert_P2C]  

3 AxisConvert_P2C  

 

5.3.10.1   

 

 

  

 

  

CARLA  

X Y  

  

X Y CARLAX Y

 

 

5.3.10.2   

 

 
 5.3.10 Ḳ 3 AxisConvert_ P2C  

  



    79 / 202 
 

 

5.3.10.3   

 

 

    

X_abs_m m - (X ) 

Y_abs_m m - (Y ) 

Z_abs_m m - (Z ) 

Yaw_deg deg [0 360]  

Roll_deg deg [0 360]  

Pitch_deg deg [0 360]  

V_abs_kmph km/h -  

Yawrate_radps rad/s -  

 

    

X_m m - (x) 

Y_m m - (y) 

Z_m m - (z) 

Yaw_deg deg [0 360]  

Roll_deg deg [0 360]  

Pitch_deg deg [0 360]  

V_kmph km/h [0 100]  

Yawrate_radps rad/s -  

 

5.3.10.4   

 

 

5.3.10.5   

ṕCARLAṖ  

 

CARLAḲ ṧX ṧY ṧ  ͧ

Ḳ ṧY ṧX ṧ  ͧ
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5.3.11.  [C40: AxisConvert_C2P1]  

3 AxisConvert_C2P1  

 

5.3.11.1   

 

 

  

 

 

  

CARLA  

X Y  

2  

 

  

CARLAX Y X Y

 

 

  

5.3.11.2   

 

 
 5.3.11 Ḳ 3 AxisConvert_ C2P1  
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5.3.11.3   

 

 

    

X_abs_m m - (X ) 

Y_abs_m m - (Y ) 

Z_abs_m m - (Z ) 

Yaw_deg deg [0 360]  

Roll_deg deg [0 360]  

Pitch_deg deg [0 360]  

V_abs_kmph km/h -  

Yawrate_radps  rad/s -  

Type (Car1) - [0 1]  

X_m (Car1) m - (x) 

Y_m (Car1) m - (y) 

Z_m (Car1) m - (z) 

Yaw_deg (Car1) deg -  

Roll_deg (Car1) deg -  

Pitch_deg (Car1) deg -  

long_m (Car1) m - ( ) 

width_m (Car1) m - ( ) 

 

    

Type (Object1) - [0 1]  

X_rel_m (Object1) m - (x) 

Y_rel_m (Object1) m - (y) 

YAW_rel_deg 

(Object1) 

deg -  

Vx_rel_mps (Object1) m/s - (x) 

Vy_rel_mps (Object1) m/s - (y) 

long_m (Object1) m -  

width_m (Object1) m -  

 

  



    82 / 202 
 

 

5.3.11.4   

 

     

Initial_Point_Ego  < 1ú2>  -  
 

 

 

5.3.11.5   

ṕCARLAṖ  

 

CARLAḲ ṧX ṧY ṧ  ͧ

Ḳ ṧY ṧX ṧ  ͧ
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5.3.12.  [C50: Carla_IF]  

3 Carla_IF  

 

5.3.12.1   

 

 

  

MATLAB/SimulinkCARLA  

  

CARLA  

CARLA  

  

CARLA  

CARLA  

 

5.3.12.2   

 

 
 5.3.12 Ḳ 3 Carla_IF  
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5.3.12.3   

 

 

    

X_m (EgoCar) m - X  (CARLA ) 

Y_m (EgoCar) m - Y  (CARLA ) 

Z_m (EgoCar) m - Z  (CARLA ) 

Yaw_deg (EgoCar) deg -  (CARLA ) 

Roll_deg (EgoCar) deg -  (CARLA ) 

Pitch_deg (EgoCar) deg -  (CARLA ) 

V_kmph km/h [0 100]  

Yawrate_radps rad/s -  

X_m (Car1) m - X  (CARLA ) 

Y_m (Car1) m - Y  (CARLA ) 

Z_m (Car1) m - Z  (CARLA ) 

Yaw_deg (Car1) deg [-180 180]  (CARLA ) 

Roll_deg (Car1) deg -  (CARLA ) 

Pitch_deg (Car1) deg -  (CARLA ) 

id (TrafficLight1) - 1  ID 

state (TrafficLight1) - [0 2]  ( ) 

 

    

TimeStamp_s (GNSS) s 0   

longitude_deg (GNSS) deg -  

latitude_deg (GNSS) deg -  

altitude_m (GNSS) m -  

update (GNSS) - [0 1]  

TimeStamp_s (GNSS2) s 0   

longitude_deg (GNSS2) deg -  

latitude_deg (GNSS2) deg -  

altitude_m (GNSS2) m -  

update (GNSS2) - [0 1]  

TimeStamp_s (IMU) s 0   

Compass_deg deg [0 360]  

Accel_X_mps2 m/s2 - (x) 

Accel_Y_mps2 m/s2 - (y)  

Accel_Z_mps2 m/s2 - (z) 

Omg_Pitch_radps rad/s -  

Omg_Roll_radps rad/s -  

Omg_Yaw_radps rad/s -  

update (IMU) - [0 1]  

TimeStamp_s (CAMERA) s 0   

rgb_image - -  

update (CAMERA) - [0 1]  
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TimeStamp_s (LiDAR) s 0   

PoinitCloud - - LiDAR  (x,y,z ) 

PointCoudLength - 0  LiDAR  

update (LiDAR) - [0 1]  

Radar - - RADAR  (

) 

TimeStamp_s (RADAR) s 0   

Radar_Length - 0  RADAR  

update (RADAR) - [0 1]  

TimeStamp_s 

(SelfLocatin) 

s 0   

X_m m - X  (CARLA ) 

Y_m m - Y  (CARLA ) 

Z_m m - Z  (CARLA ) 

Yaw_deg deg [-180 180]  (CARLA ) 

Roll_deg deg -  (CARLA ) 

Pitch_deg deg -  (CARLA ) 

V_kmph km/h [0 100]  

Yawrate_radps rad/s -  

update (SelfLocation) - [0 1]  

COLLISION - [0 1]  

MONITOR - -  

 

5.3.12.4   

 

     

sel_ActiveCarla  -  -  
Variant  

( :1/ :0)  

ScenarioData.Ego.SpawnPoint.x  -  m  
x  

(OpenSCENARIO ) 

-ScenarioData.Ego.SpawnPoint.y  -  m  
y   

(OpenSCENARIO ) 

ScenarioData.Ego.SpawnPoint.yaw*r2d  -  rad  
  

(OpenSCENARIO ) 

ScenarioData.car1.SpawnPoint.x  -  m  
1 x  

(OpenSCENARIO ) 

ScenarioData.car1.SpawnPoint.y  -  m  
1 y  

(OpenSCENARIO ) 

ScenarioData.car1.SpawnPoint.yaw  -  rad  
1   

(OpenSCENARIO ) 

ScenarioData.car2.SpawnPoint.x  -  m  
2 x  

(OpenSCENARIO ) 

ScenarioData.car2.SpawnPoint.y  -  m  
2 ἄ  

(OpenSCENARIO ) 
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ScenarioData.car2.SpawnPoint.yaw  -  rad  
2   

(OpenSCENARIO ) 

cloudiness  5 -   (CARLA ) 

precopitation  0 -   (CARLA ) 

precipitationDeposits  0 -   (CARLA ) 

windIntensity  10  -   (CARLA ) 

sunAzimuthAngle  -1 deg   (CARLA ) 

sunAltitudeAngle  45  deg   (CARLA ) 

fogDensity  2 -   (CARLA ) 

fogDistance  0.75  m 
  

(CARLA ) 

wetness  0.1  -   (CARLA ) 

fogFalloff  0 -   (CARLA ) 

scatteringIntensity  1 -  
  

(CARLA ) 

mieScatteringScale  0.03  -  
  

(CARLA ) 

rayleighScatteringScale  0.0331  -  
  

(CARLA ) 

 

5.3.12.5   
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5.3.13.  [C60: MakeTrueValue]  

3 MakeTrueValue  

 

5.3.13.1   

 

 

  

 

  

 

5 5  

3 5  

  

2 3 5

 

  

5.3.13.2   
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 5.3.13 Ḳ 3 MakeTrueValue 

 

5.3.13.3   

 

 

    

X_abs_m m - (X ) 

Y_abs_m m - (Y ) 

Z_abs_m m - (Z ) 

Yaw_deg deg [0 360]  

Roll_deg deg [0 360]  

Pitch_deg deg [0 360]  

V_abs_kmph km/h -  

Yawrate_radps rad/s -  

Type (Object1) - [0 1]  

X_rel_m (Object1) m - (x) 

Y_rel_m (Object1) m - (y) 

YAW_rel_deg 

(Object1) 

deg -  

Vx_rel_mps (Object1) m/s - (x) 

Vy_rel_mps (Object1) m/s - (y) 

long_m (Object1) m -  

width_m (Object1) m -  
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X_abs_m m - (X ) 

Y_abs_m m - (Y ) 

Z_abs_m m - (Z ) 

Yaw_abs_deg deg [0 360]  

Roll_abs_deg deg [0 360]  

Pitch_abs_deg deg [0 360]  

V_kmph km/h [0 100]  

Yawrate_radps rad/s -  

Type (Object) - [0 1]  

X_rel_m (Object) m - (x) 

Y_rel_m (Object) m - (y) 

YAW_rel_deg 

(Object) 

deg -  

Vx_rel_mps (Object) m/s - (x) 

Vy_rel_mps (Object) m/s - (y) 

long_m (Object) m 0   

width_m (Object) m 0   

Type (Sign) - [0 9] / /  

X_px (Sign) px - (x) 

Y_px (Sign) px - (y) 

Width_px (Sign) px 0   

Height_px (Sign) px 0   

 

5.3.13.4   

 

 

5.3.13.5   
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5.3.14.  [C70: AxisConvert_C2P]  

3 AxisConvert_C2P  

 

5.3.14.1   

 

 

  

 

  

CARLA  

X Y  

  

CARLAX Y X Y

 

 

5.3.14.2   

 

 
 5.3.14 Ḳ 3 AxisConvert_C2P 

  



    91 / 202 
 

 

5.3.14.3   

 

 

    

X_m m - (x) 

Y_m m - (y) 

Z_m m - (z) 

Yaw_deg deg [0 360]  

Roll_deg deg [0 360]  

Pitch_deg deg [0 360]  

V_kmph km/h [0 100]  

Yawrate_radps rad/s -  

 

    

X_abs_m m - (X ) 

Y_abs_m m - (Y ) 

Z_abs_m m - (Z ) 

Yaw_abs_deg deg [0 360]  

Roll_abs_deg deg [0 360]  

Pitch_abs_deg deg [0 360]  

V_kmph km/h [0 100]  

Yawrate_radps rad/s -  

 

5.3.14.4   

 

     

Initial_Point_Ego  <1 ú2>  -  
 

 

 

5.3.14.5   
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5.3.15.  [C80: Calc_Environment]  

3 Calc_Environment  

 

5.3.15.1   

 

 

  

 

  

 

 

  

 

 

5.3.15.2   

 

 
 5.3.15 Ḳ 3 Calc_Environment 
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5.3.15.3   

 

 

    

X_abs_m m - (X ) 

Y_abs_m m - (Y ) 

Z_abs_m m - (Z ) 

Yaw_abs_deg deg [0 360]  

Roll_abs_deg deg [0 360]  

Pitch_abs_deg deg [0 360]  

V_kmph km/h [0 100]  

Yawrate_radps rad/s -  

 

    

wind_speed_mps m/s -  

wind_direction_rad rad -  

mu_FL - - ͫ  

mu_FR - - ͫ  

mu_RL - - ͫ  

mu_RR - - ͫ  

slope_info rad -  

 

5.3.15.4   

 

 

5.3.15.5   
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5.3.16.  [C90: Calc_Collision]  

3 Calc_Collision  

 

5.3.16.1   

 

 

  

 

  

 

2  

  

 

 

5.3.16.2   

 

 
 5.3.16 Ḳ 3 Calc_Collision 
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5.3.16.3   

 

 

    

X_rel_m m - (x)  

Y_rel_m m - (y)  

carla - [0 1]  

X_m (Car1) m - (x) 

Y_m (Car1) m - (y) 

long_m (Car1) m - ṕ Ṗ 

width_m (Car1) m - ṕ Ṗ 

 

    

 - - - 

 

5.3.16.4   

 

     

sel_ActiveCarla  -  -  
Variant  

( :1/ :0)  

ScenarioData.Ego.LaneChange.Time  -  sec  

car_long  4.513522  m  

car_width  2.006814  m  

CutInJudgeMode  0 -   

 

5.3.16.5   
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5.3.17.  [D10: EgoCarInfo]  

3 EgoCarInfo  

 

5.3.17.1   

 

 

  

 

  

OpenSCENARIO  

 

OpenSCENARIO  

  

OpenSCENARIO

 

 

5.3.17.2   

 

 
 5.3.17 Ḳ 3 EgoCarInfo 
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5.3.17.3   

 

 

    

 - - - 

 

    

WaypointC m -  

WaypointR m -  

TargetSpeed km/h [0 200]  

 

5.3.17.4   

 

     

ScenarioData.Ego.WaypointC  -  m  
 

(OpenSCENARIO ) 

ScenarioData.Ego.WaypointR  -  m  
 

(OpenSCENARIO ) 

ScenarioData.Ego.Speed  -  km/h   

 

5.3.17.5   

 

 

 

 

  



    98 / 202 
 

 

5.3.18.  [D20: OtherCarInfo]  

3 OtherCarInfo  

 

5.3.18.1   

 

 

  

 

  

OpenSCENARIO  

 

2  

  

 

 

 

 

5.3.18.2   

 

 
 5.3.18 Ḳ 3 OtherCarInfo 
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5.3.18.3   

 

 

    

 - - - 

 

    

Type (Object1) - [0 1]  

X_rel_m (Object1) m - (x) 

Y_rel_m (Object1) m - (y) 

Z_rel_m (Object1) m - (z) 

YAW_deg (Object1) deg -  

ROLL_deg (Object1) deg -  

PITCH_deg (Object1) deg -  

long_m (Object1) m - ( ) 

width_m (Object1) m - ( ) 

 

5.3.18.4   

 

     

otherAccel.car1  -  m/s 2 (1)  

otherAccel.car2  -  m/s 2 (2)  

ScenarioData.car1.Speed  -  km/h  (1)  

ScenarioData.car2.Speed  -  km/h  (2)  

ScenarioData.car1.WaypointC  -  m  (1)  

ScenarioData.car2.WaypointC  -  m  (2)  

BreakPoint_Car1  -  -  
(1)

 

BreakPoint_Car2  -  -  
(2)

 

OtherCarDeg.car1  -  deg  (1)  

OtherCarDeg.car2  -  deg  (2)  

 

5.3.18.5   

X_rel_mY_rel_mout.simout_car1ṕCar2_Object

out.simout_car2Ṗ GUI  
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5.3.19.  [D30: LaneChangeInfo]  

3 LaneChangeInfo  

 

5.3.19.1   

 

 

  

 

  

 

  

 

 

 

5.3.19.2   

 

 
 5.3.19 Ḳ 3 LaneChangeInfo 
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5.3.19.3   

 

 

    

 - - - 

 

    

Req_Flg - [0 1]  

Req_DIR - [0 2]  

0Ḳ  1Ḳ  2Ḳ  

 

5.3.19.4   

 

     

ScenarioData.Ego.LaneChange.Time  -  sec  

ScenarioData.Ego.LaneChange.DIR  -  -   

 

5.3.19.5   
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5.3.20.  [D40: TrafficLightInfo] 

3 TrafficLightInfo  

 

5.3.20.1   

 

 

  

 

  

 

Ễ  

  

 

 

5.3.20.2   

 

 
 5.3.20 Ḳ 3 TrafficLightInfo 
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5.3.20.3   

 

 

    

 - - - 

 

    

id (TrafficLight1) - 1  ID 

state (TrafficLight1) - [0 2]  (0:1: 2:) 

 

5.3.20.4   

 

     

TrafficLightDelayTime  3 sec 
 

TrafficLightCycleTime  -  sec 
1 ( ẓ ẓ )

 

RedLightTime  2 sec  

GreenOnTime  -  sec  

TrafficLightState_Red  0 -   

TrafficLightState_Green  1 -   

TrafficLightState_Yellow  2 -   

TrafficLight1_EnableFlag  1 -  (1)  

TrafficLight2_EnableFlag  2 -  (2)  

 

5.3.20.5   
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5.4.  4  

5.4.1.  [A11: camera_detector]  

4 camera_detector  

 

5.4.1.1   

 

 

  

 

  

YOLOv5  

ệ  

 

  

 

 

 

 

5.4.1.2   

 

 

 
 

 
 5.4.1 Ḳ 4 camera_detector 
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5.4.1.3   

 

 

    

rgb_image - - 720x1080x3  

 

    

CAMERA_out - - 5  

 

5.4.1.4    

 

 

5.4.1.5   

 

ID   

0 -  

1 sign10 (10km/h) 

2 stop  

3 sign20 (20km/h) 

4 sign30 (30km/h) 

5 sign40 (40km/h) 

6 -  

7 greenLight  

8 yellowLight  

9 redLight  
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5.4.2.  [A12: lidar_detector] 

4 lidar_detector  

 

5.4.2.1   

 

 

  

LiDAR  

  

 

ệ  

  

 

 

 

5.4.2.2   

 

 

 
 

 
 5.4.2 Ḳ 4 lidar_detector 
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5.4.2.3   

 

 

    

PointCloud - - LiDAR  

PointCloudLength - 0   

 

    

Object1 - -  

Object2 - -  

Object3 - -  

Object4 - -  

Object5 - -  

 

5.4.2.4    

 

 

5.4.2.5   
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5.4.3.  [A13: imu_corrector]  

4 imu_corrector  

 

5.4.3.1   

 

 

  

IMU  

  

IMU  

 

  

IMU  

 

5.4.3.2   

 

 
 5.4.3 Ḳ 4 imu_corrector 

  



    109 / 202 
 

 

5.4.3.3   

 

 

    

TimeStamp_s s 0   

Compass_deg deg [0 360]  

Accel_X_mps2 m/s2 - (x) 

Accel_Y_mps2 m/s2 - (y)  

Accel_Z_mps2 m/s2 - (z) 

Omg_Pitch_radps rad/s -  

Omg_Roll_radps rad/s -  

Omg_Yaw_radps rad/s -  

update - [0 1] IMU  

 

    

TimeStamp_s s 0   

Compass_deg deg [-360 0]  

Accel_X_mps2 m/s2 - (x) 

Accel_Y_mps2 m/s2 - (y)  

Accel_Z_mps2 m/s2 - (z) 

Omg_Pitch_radps rad/s -  

Omg_Roll_radps rad/s -  

Omg_Yaw_radps rad/s -  

update - [0 1] IMU  

 

5.4.3.4   

 

 

5.4.3.5   
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5.4.4.  [A14: gnss_corrector1/ gnss_corrector2]  

4 gnss_corrector1/ gnss_corrector2  

 

5.4.4.1   

 

 

  

GNSS  

  

GNSS  

 

  

GNSS  

 

5.4.4.2   

 

gnss_corrector1gnss_corrector2  

  
 

  
 5.4.4 Ḳ 4 gnss_corrector1 
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5.4.4.3   

 

 

    

TimeStamp_s s 0   

latitude_deg deg -  

longitude_deg deg -  

altitude_m m -  

 

    

TimeStamp_s s 0   

X_m m - X  

Y_m m - Y  

Z_m m - Z  

 

5.4.4.4   

 

     

GPS_MountHeight  1.7600  m GPS  

base_latitude  -  m  GPS( )  

base_longitude  -  m  GPS( )  

 

5.4.4.5   
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5.4.5.  [A15: direction_corrector]  

4 direction_corrector  

 

5.4.5.1   

 

 

  

 

  

Ễ GNSS  

  

GNSS  

 

5.4.5.2   

 

  
 5.4.5 Ḳ 4 direction_corrector 

 

5.4.5.3   

 

 

    

latitude_deg (GNSS) deg -  

longitude_deg (GNSS) deg -  

latitude_deg (GNSS2) deg -  

longitude_deg (GNSS2) deg -  

 

    

direction deg [-180 180]  

 

5.4.5.4   

 

 

5.4.5.5   

 



    113 / 202 
 

 

5.4.6.  [A16: SensorFusion]  

4 SensorFusion  

 

5.4.6.1   

 

 

  

 

  

I/F  

  

( )

 

 

GNSS IMU IMU

IMU  

 

5.4.6.2   
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 5.4.6 Ḳ 4 SensorFusion 

 

5.4.6.3   

 

 

    

CAMERA - -  

Object1 - -  

Object2 - -  

Object3 - -  

Object4 - -  

Object5 - -  

TimeStamp_s (IMU) s 0   

Compass_deg deg [0 360]   

Accel_X_mps2 m/s2 - (x) 

Accel_Y_mps2 m/s2 - (y)  

Accel_Z_mps2 m/s2 - (z) 

Omg_Pitch_radps rad/s -  

Omg_Roll_radps rad/s -  

Omg_Yaw_radps rad/s -  

update - [0 1]  

X_m (GNSS1) m - X  

Y_m (GNSS1) m - Y  

Z_m (GNSS1) m - Z  

DIRECTION deg [ -180 180]   

 

    

Type (Object) - [0 1]  

X_rel_m (Object) m - (x) 

Y_rel_m (Object) m - (y) 

YAW_rel_deg (Object) deg -  

Vx_rel_mps (Object) m/s - (x) 
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Vy_rel_mps (Object) m/s - (y) 

long_m (Object) m 0   

width_m (Object) m 0   

TypeṕSignṖ - [0 9] / /  

X_px (Sign) px - (x) 

Y_px (Sign) px - (y) 

Width_px (Sign) px 0   

Height_px (Sign) px 0   

TimeStamp_s s 0   

Compass_deg deg [0 360]   

Accel_X_mps2 m/s2 - (x) 

Accel_Y_mps2 m/s2 - (y)  

Accel_Z_mps2 m/s2 - (z) 

Omg_Pitch_radps rad/s -  

Omg_Roll_radps rad/s -  

Omg_Yaw_radps rad/s -  

update - [0 1]  

Z_m m - Z  

X_m m - X  

Y_m m - Y  

DIRECTION deg [ -180 180]   

 

5.4.6.4    

 

     

GPS_MountOffset  1.5  m GPS  

 

5.4.6.5   

 

 

  



    116 / 202 
 

 

5.4.7.  [A17: localiser]  

4 localiser  

 

5.4.7.1   

 

 

  

 

  

 

 

  

 

 

 

5.4.7.2   

 

 
 5.4.7 Ḳ 4 localiser 
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5.4.7.3   

 

 

    

X_m m - X  

Y_m m - Y  

Z_m m - Z  

DIRECTION deg [-180 180]  

Compass_deg deg [-360 0]  

 

    

X_abs_m m - (X ) 

Y_abs_m m - (Y ) 

Z_abs_m m - (Z ) 

Yaw_abs_deg deg [-180 180]  

 

5.4.7.4   

 

     

Initial_Point_Ego <1 ú2>  -   

 

Initial_yaw_rad_Ego - rad   

 

KL_P0 <4 ú4>  -   

KL_G <4 ú2>  -   

KL_R <2 ú2>  -   

KL_A <4 ú4>  -   

KL_C <2 ú4>  -   

 

5.4.7.5   

GNSS
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5.4.8.  [A18: SelectRecogInfo]  

4 SelectRecogInfo  

 

5.4.8.1   

 

 

  

 

  

  

 

  

 

 

5.4.8.2   

 

 
 5.4.8 Ḳ 4 SelectRecogInfo 

 

5.4.8.3   

 

 

    

Type (Object) - [0 1]  

X_rel_m (Object) m - (x) 

Y_rel_m (Object) m - (y) 

YAW_rel_deg (Object) deg -  

Vx_rel_mps (Object) m/s - (x) 

Vy_rel_mps (Object) m/s - (y) 

long_m (Object) m 0   

width_m (Object) m 0   

Type (Sign) - [0 9] / /  
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X_px (Sign) px - (x) 

Y_px (Sign) px - (y) 

Width_px (Sign) px 0   

Height_px (Sign) px 0   

X_abs_m m - (X ) 

Y_abs_m m - (Y ) 

Z_abs_m m - (Z ) 

Yaw_abs_deg deg [0 360]  

 

    

Type (Object) - [0 1]  

X_rel_m (Object) m - (x) 

Y_rel_m (Object) m - (y) 

YAW_rel_deg (Object) deg -  

Vx_rel_mps (Object) m/s - (x) 

Vy_rel_mps (Object) m/s - (y) 

long_m (Object) m 0   

width_m (Object) m 0   

Type (Sign) - [0 9] / /  

X_px (Sign) px - (x) 

Y_px (Sign) px - (y) 

Width_px (Sign) px 0   

Height_px (Sign) px 0   

X_abs_m m - (X ) 

Y_abs_m m - (Y ) 

Z_abs_m m - (Z ) 

Yaw_abs_deg deg [0 360]  

 

5.4.8.4   

 

     

prm_SensorValue_Obj  1 -  
/  

( )  

prm_SensorValue_Ego  1 -  
/  

( )  

 

5.4.8.5   
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5.4.9.  [A21: Generate_WayPointC/ Generate_WayPointR]  

4 Generate_WayPointC/Generate_WayPointR

 

 

5.4.9.1   

 

 

  

 

  

 

  

 

 

 

5.4.9.2   

 

Generate_WayPointCGenerate_WayPointR  

 
 5.4.9 Ḳ 4 Genarate_WayPointC 
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5.4.9.3   

 

 

    

WayPoint - -  

X_abs_m m - (X ) 

Y_abs_m m - (Y ) 

 

    

WayPointC 

WayPointR 

- -  

 

5.4.9.4   

 

 

5.4.9.5   
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5.4.10.  [A22: MapMatching]  

4 MapMatching  

 

5.4.10.1   

 

 

  

 

  

 

  

 

 

5.4.10.2   

 

 

 5.4.10 Ḳ 4 MapMatching 

 

5.4.10.3   

 

 

    

X_abs_m m - (X ) 

Y_abs_m m - (Y ) 

Yaw_abs_deg deg -  

 

    

Distance_StopLine m -  

 

5.4.10.4   

 

 

5.4.10.5   
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5.4.11.  [A23: EmergencyLaneChangeReq]  

4 EmergencyLaneChangeReq  

 

5.4.11.1   

 

 

  

 

  

 

  

 

 

 

 

 

5.4.11.2   

 

 
 5.4.11 Ḳ 4 EmergencyLaneChangeReq 
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5.4.11.3   

 

 

    

flag_Emergency - [0 1]  

state_SAFE - [0 255]  

Req_Flg - [0 1]  

Req_DIR - [0 2]  

 

    

Req_Flg - [0 1]  

Req_DIR - [0 2]  

 

5.4.11.4   

 

     

OtherCarDir_FL  1 -  ( )  

OtherCarDir_CL  8 -  ( )  

OtherCarDir_BL  32  -  ( )  

OtherCarDir_FR  4 -  ( )  

OtherCarDir_CR  16  -  ( )  

OtherCarDir_BR  128  -  ( )  

 

5.4.11.5   
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5.4.12.  [A31: AD]  

4 AD  

 

5.4.12.1   

 

 

  

 

 

I/F  

  

ON  

SAFE  

I/F  

  

 

SAFE [Planner]  

 

 

5.4.12.2   

 

 
 5.4.12 Ḳ 4 AD  
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5.4.12.3   

 

 

    

WayPoint (WayPointC) - -  

MaxIdx (WayPointC) - -  

WayPoint (WayPointL) - -  

MaxIdx (WayPointL) - -  

WayPoint (WayPointR) - -  

MaxIdx (WayPointR) - -  

Heading - -  

Curvature - -  

LimitSpeed - -  

SignalLight - -  

StopLine - -  

TargetSpeed_kmph km/h -  

Req_Flg - [0 1]  

Req_DIR - [0 2]  

state_SAFE - [0 255]  

flag_Emergency - [0 1]  

 

    

state_SAFE - [0 255]  

flag_Emergency - [0 1]  

SAFE_ON - [0 1] SAFE  

TSR_ON - [0 1] TSR  

LKA_ON - [0 1] LKA  

LCA_ON - [0 1] LCA  

ACC_ON - [0 1] ACC  

AEB_ON - [0 1] AEB  

AUTODRV_TGT_SPEED_KMPH km/h -  

LCA_RUN - [0 1] LCA  

LCA_DIR - [0 2] LCA  

TSR_STOPLINE - - TSR  

WayPoint (WayPointC) - -  

MaxIdx (WayPointC) - -  

WayPoint (WayPointL) - -  

MaxIdx (WayPointL) - -  

WayPoint (WayPointR) - -  

MaxIdx (WayPointR) - -  

Heading - -  

Curvature - -  

LimitSpeed - -  

SignalLight - -  
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StopLine - -  

 

5.4.12.4   

 

     

prm_SAFE  1 -  SAFE  

prm_TSR  1 -  TSR  

prm_LKA  1 -  LKA  

prm_LCA  1 -  LCA  

prm_ACC  1 -  ACC  

prm_AEB  1 -  AEB  

 

5.4.12.5   
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5.4.13.  [A32: SAFE]  

4 SAFE  

 

5.4.13.1   

 

 

  

 

  

 

  

 

 

 

 

5.4.13.2   
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 5.4.13 Ḳ 4 SAFE  

 

5.4.13.3   

 

Object5 1  

 

    

Type (Object1) - [0 1]  

X_rel_m (Object1) m - (x) 

Y_rel_m (Object1) m - (y) 

SAFE_ON - [0 1] SAFE  

v_VL_PNT_kmph km/h 0   

 

    

state_SAFE - [0 255]  

OtherCarDistance - 0   

OtherCarDirection - [0 255]  

flag_Emergency - [0 1]  

 

5.4.13.4   

 

     

OtherCarObject_MaxCount  5 -   

OtherCarNotDetect  0 -   

OtherCarCheck_Back  -3 -   

OtherCarCheck_Front  3 -   

OtherCarCheck_Left  -2 -   

OtherCarCheck_Right  2 -   

OtherCarDirMap  <3x3>  -   
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Sudden_Collision_m  <1x12>  m  

Sudden_Collision_kmph  <1x12>  km/h   

Braking_distance_m  <1x14>  m  

Braking_distance_kmph  <1x14>  km/h  
 

EgoCarLongOffset  3 -   

OtherCarDir_FC  2 -  ( )  

OtherCarNotDetectSpeed  255  km/h  
 

 

5.4.13.5   

8  
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5.4.14.  [A33: TSR]  

4 TSR  

 

5.4.14.1   

 

 

  

 

  

 

5  

  

5  

TSR

 

TSR  

 

5.4.14.2   

 

 
 

 
 5.4.14 Ḳ 4 TSR  
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5.4.14.3   

 

Sign5 1  

 

    

Type (Sign) - [0 9] / /  

Width_px (Sign) px 0   

Height_px (Sign) px 0   

TSR_ON - [0 1] TSR  

TSR_STOPLINE m 0   

v_VL_PNT_kmph km/h 0   

 

    

speed_limit_kmph km/h [0 255] TSR  

state_TSR - [0 1] TSR  

 

5.4.14.4   

 

     

SignObject_MaxCount  5 -   

SignNotDetect  255  km/h   

StopSignDetect  0  ( )  

StopSign_VehicleStopped  0.5   ( )  

SpeedSign_10km  1 -  10km  

SpeedSign_20km  3 -  20km  

SpeedSign_30km  4 -  30km  

SpeedSign_40km  5 -  40km  

TrafficLight_Blue  7 -   

TrafficLight_Yellow  8 -   

TrafficLight_Red  9 -   

SpeedSign_Stop  2 -   

StopSign  3 -   

SignNone  0 -   

TrafficLight  2 -   

SpeedSign  1 -   

SpeedSign_Height_min  110  -  (MIN)  

SpeedSign_Height_max  130  -  (MAX)  

SpeedSign_Width_min  110  -  (MIN)  

SpeedSign_Width_max  130  -  (MAX)  

TrafficLight_Height_min  38   (MIN)  

TrafficLight_Height_max  60   MAX)  

TrafficLight_Width_min  13   (MIN)  

TrafficLight_Width_max  40   MAX)  
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TrafficLight_StopLine  -999    

StopSign_Height_min  150   (MIN)  

StopSign_Height_max  200   MAX)  

StopSign_Width_min  150   (MIN)  

StopSign_Width_max  200   MAX)  

StopSign_StopLine  -999    

StopSign_Restart_sec  1 s ẓ  

StopSignState_Check  0 -  ( )  

StopSignState_Stop  1  ( )  

StopSignState_Restart  2  ( )  

 

5.4.14.5   
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5.4.15.  [A34: LCA]  

4 LCA  

 

5.4.15.1   

 

 

  

 

  

 

( ) 

  

LCA LCA  

LCA  

LCA  

 

5.4.15.2   
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 5.4.15 Ḳ 4 LKA  

 

5.4.15.3   

 

 

    

X_abs_m m - (X ) 

Y_abs_m m - (Y ) 

LCA_ON - [0 1] LCA  

WayPoint (WayPointC) - -  

MaxIdx (WayPointC) - -  

WayPoint (WayPointL) - -  

MaxIdx (WayPointL) - -  

WayPoint (WayPointR) - -  

MaxIdx (WayPointR) - -  

LCA_RUN - [0 1] LCA  

LCA_DIR - [0 2] LCA  

state_SAFE - [0 255]  

 

    

WayPoint - - LCA  

MaxIdx - - LCA  

state_LCA - [0 3]  LCA  
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5.4.15.4   

 

     

OtherCarDir_FL  1 -  ( )  

OtherCarDir_CL  8 -  ( )  

OtherCarDir_BL  32  -  ( )  

OtherCarDir_FR  4 -  ( )  

OtherCarDir_CR  16  -  ( )  

OtherCarDir_BR  128  -  ( )  

OtherCarNotDetect  0 -   

Sudden_LCA_Finish_m  2.5  m LCA (m)  

Sudden_LCA_Finish_sec  1 sec LCA (sec)  

 

5.4.15.5   

 

 

 

  



    137 / 202 
 

 

5.4.16.  [A35: LKA]  

4 LKA  

 

5.4.16.1   

 

 

  

 

  

 

 

  

 

 

 

5.4.16.2   
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 5.4.16 Ḳ 4 LKA  

 

5.4.16.3   

 

 

    

WayPoint - -  

MaxIdx - -  

LKA_ON - [0 1] LKA  

state_LCA - [0 3] LCA  

v_VL_PNT_kmph km/h 0   

X_abs_m m - (X ) 

Y_abs_m m - (Y ) 

Yaw_abs_deg deg [0 360]  

 

    

target_R_Rate_1pm 1/m - LKA  

Limit_Speed_kmph km/h 0  LKA  

state_LKA - [0 1] LKA  
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5.4.16.4   

 

     

LADTable_Steering  <1x5>  -   

LADTable_Accel  <1x5>  -   

LADTable_BP_Speed  <1x5>  -  LADTable  

LADOffset  <2x3>  -   

LADOffset_BP_Distance  <1x2>  -  
Distance  

LADOffset_BP_Speed  <1x3>  -  LADOffset  

Target_R_Deadzone  0.5  km/h   

StaticFriction  0.3  -   

RadSpLimGain  0.3  -   

 

5.4.16.5   

 

 

  



    140 / 202 
 

 

5.4.17.  [A36: ACC]  

4 ACC  

 

5.4.17.1   

 

 

  

 

  

 

 

 

  

 

ACC

 

ACC  

 

 

5.4.17.2   

 

 
 

 
 5.4.17 Ḳ 4 ACC  
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5.4.17.3   

 

 

    

ACC_ON - [0 1] ACC  

ACC_TGT_SPEED_KMPH km/h 0  ACC  

v_VL_PNT_kmph km/h 0   

OtherCarDistance - 0   

OtherCarDirection - [0 255]  

 

    

ACC_TGT_mps2 m/s2 - ACC  

state_ACC - [0 2] ACC  

 

5.4.17.4   

 

     

EgoCarLongOffset  3 -   

Distance_securing_m  <1x14>  m 
 

Distance_securing_kmph  <1x14>  km/h   

OtherCarDir_FC  2 -  ( )  

OtherCarNotDetect  0 -   

OtherCarNotDetectSpeed  255  km/h   

AccelLimGain_FollowTgtSp  0.98  -   

DecelLimGain_FollowTgtSp  -4.9  -   

ErrorCorrect_ACC  0.001  -   

AccelLimGain_KeepDist  0.98  -   

DecelLimGain_KeepDist  -1.47  -   

 

5.4.17.5   
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5.4.18.  [A37: AEB]  

4 AEB  

 

5.4.18.1   

 

 

  

 

  

 

( ) ( )  

  

 

AEB  

AEB AEB  

 

5.4.18.2   
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 5.4.18 Ḳ 4 AEB  

 

5.4.18.3   

 

 

    

AEB_ON - [0 1] AEB  

v_VL_PNT_kmph km/h 0   

OtherCarDistance - 0   

OtherCarDirection - [0 255]  

 

    

AEB_TGT_mps2 m/s2 [-14.7 0] AEB  

state_AEB - [0 6] AEB  

 

  
























































































































