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#include "mathworks/scenario/scene/hd/hd_map.pb.h"
#include "mathworks/scenario/scene/hd/hd_map_header.pb.h"
#include <google/protobuf/util/delimited_message_util.h>

#tinclude <iostream>
#include <fstream>
#include <string>

using namespace std;
using namespace mathworks::scenario::scene::hdmap;

void WriteToRRHD(const string &filepath,
const google: :protobuf::MessagelLite &headerMessage,
const google: :protobuf::MessagelLite &HDMap);

int main(int argc, char **argv)

{
HDMap myModel;

// Add Lanel to the model
Lane* lanel = myModel.add_lanes();

lanel->set_id("Lanel");
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auto lanelGeometry = lanel->mutable_geometry();

// Start Point of Lanel

auto startPoint_lanel = lanelGeometry->add_values();
startPoint_lanel->set_x(0.782);
startPoint_lanel->set_y(-1.56);

// End point of Lanel

auto endPoint_lanel = lanelGeometry->add_values();
endPoint_lanel->set_x(50.78);
endPoint_lanel->set_y(23.43);

// Set type and direction for Lanel
lanel->set_lane_type(LaneType: :LANE_TYPE_DRIVING);
lanel->set_travel_dir(TravelDir::TRAVEL_DIR_FORWARD);

// Add Lane2 to the Model
Lane* lane2 = myModel.add_lanes();

lane2->set_id("Lane2");
auto lane2Geometry = lane2->mutable_geometry();

// Start Point of Lane2

auto startPoint_lane2 = lane2Geometry->add_values();
startPoint_lane2->set_x(50.78);
startPoint_lane2->set_y(23.43);

// End point of Lane2

auto endPoint_lane2 = lane2Geometry->add_values();
endPoint_lane2->set_x(100.78);
endPoint_lane2->set_y(48.43);

// Set type and direction for Lane2
lane2->set_lane_type(LaneType: :LANE_TYPE_DRIVING);
lane2->set_travel_dir(TravelDir::TRAVEL_DIR_FORWARD);

// Add connectivity information of Lanel and Lane2

auto predecessor = lane2->add_predecessors();

auto predecessor_ref = predecessor->mutable_reference();
predecessor_ref->set_id("Lanel");
predecessor->set_alignment(Alignment::ALIGNMENT_FORWARD) ;

auto successor = lanel->add_successors();

auto successor_ref = successor->mutable_reference();
successor_ref->set_id("Lane2");
successor->set_alignment(Alignment: :ALIGNMENT_FORWARD) ;

// Add lane boundaries to the model

auto laneBoundaryl = myModel.add_lane_boundaries();
laneBoundaryl->set_id("LaneBoundaryl");

auto 1lblGeometry = laneBoundaryl->mutable_geometry();
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// Define the start point of LaneBoundaryl

auto startPoint_1bl = lblGeometry->add_values();
startPoint_1lbl->set_x(0);
startPoint_lbl->set_y(0);

// Define the end point of LaneBoundaryl

auto endPoint_1bl = lblGeometry->add_values();
endPoint_1lbl->set x(50);
endPoint_lbl->set_y(25);

auto laneBoundary2 = myModel.add_lane_boundaries();
laneBoundary2->set_id("LaneBoundary2");
auto 1b2Geometry = laneBoundary2->mutable_geometry();

// Define the start point of LaneBoundary2

auto startPoint_1b2 = 1b2Geometry->add_values();
startPoint_lb2->set_x(1.565);
startPoint_1b2->set_y(-3.13);

// Define the end point of LaneBoundary2

auto endPoint_1b2 = 1lb2Geometry->add_values();
endPoint_1b2->set_x(51.565);
endPoint_1b2->set_y(21.864);

auto laneBoundary3 = myModel.add_lane_boundaries();
laneBoundary3->set_id("LaneBoundary3");
auto 1b3Geometry = laneBoundary3->mutable_geometry();

// Define the start point of LaneBoundary3

auto startPoint_1b3 = 1b3Geometry->add_values();
startPoint_1lb3->set_x(51.565);
startPoint_1b3->set_y(21.864);

// Define the end point of LaneBoundary3

auto endPoint_1b3 = 1b3Geometry->add_values();
endPoint_1b3->set_x(101.565);
endPoint_1b3->set_y(46.869);

auto laneBoundary4 = myModel.add_lane_boundaries();
laneBoundary4->set_id("LaneBoundary4");
auto 1b4Geometry = laneBoundary4->mutable_geometry();

// Define the start point of LaneBoundary4

auto startPoint_1b4 = 1lb4Geometry->add_values();
startPoint_1lb4->set_x(50);
startPoint_1b4->set_y(25);

// Define the end point of LaneBoundary4
auto endPoint_1b4 = lb4Geometry->add_values();

https://ww2.mathworks.cn/help/roadrunner/scenebuilder/build-scenes-from-custom-data-using-roadrunner-hd-map.htmil 5/12



2026/9/14 20:1

K13

3 &/ RoadRunner & EHEIRIEH E M EHIEDETR - MATLAB & Simulink

endPoint_lb4->set_x(100);
endPoint_1b4->set_y(50);

// Connect lane boundaries to lane

auto referenceBoundaryl = lanel->mutable_left_lane_boundary();

auto referenceBoundaryl_ref = referenceBoundaryl->mutable_reference();
referenceBoundaryl_ref->set_id("LaneBoundaryl");
referenceBoundaryl->set_alignment(Alignment: :ALIGNMENT_FORWARD);

auto referenceBoundary2 = lanel->mutable_right_lane_boundary();

auto referenceBoundary2_ref = referenceBoundary2->mutable_reference();
referenceBoundary2_ref->set_id("LaneBoundary2");
referenceBoundary2->set_alignment(Alignment: :ALIGNMENT_FORWARD);

auto referenceBoundary3 = lane2->mutable_right_lane_boundary();

auto referenceBoundary3_ref = referenceBoundary3->mutable_reference();
referenceBoundary3_ref->set_id("LaneBoundary3");
referenceBoundary3->set_alignment(Alignment: :ALIGNMENT_FORWARD);

auto referenceBoundary4 = lane2->mutable_left_lane_boundary();

auto referenceBoundary4_ref = referenceBoundary4->mutable_reference();
referenceBoundary4_ref->set_id("LaneBoundary4");
referenceBoundary4->set_alignment(Alignment: :ALIGNMENT_FORWARD);

// Add barrier type to the model

auto barrierTypel = myModel.add_barrier_types();

auto barrierTypeID = "BarrierTypel";
barrierTypel->set_id(barrierTypelD);

auto extrusionPathl = barrierTypel->mutable_extrusion_path();
extrusionPathl->set_asset_path("Assets/Extrusions/GuardRail.rrext");

// Add barrier to the model

auto barrierl = myModel.add_barriers();
barrierl->set_id("Barrierli");

auto barrierlGeometry = barrierl->mutable_geometry();

// Define the geometry points of barrier

auto barrierl_pointl = barrierlGeometry->add_values();
barrierl_pointl->set_x(1.565);
barrierl_pointl->set_y(-3.13);

auto barrierl_point2 = barrierlGeometry->add_values();
barrierl_point2->set_x(51.565);
barrierl_point2->set_y(21.864);

auto barrierl_point3 = barrierlGeometry->add_values();
barrierl_point3->set_x(101.565);
barrierl_point3->set_y(46.869);

auto barrierl_ref = barrierl->mutable_barrier_type_ref();
barrierl_ref->set_id(barrierTypelD);
barrierl->flip_laterally();
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// Add sign type to the model

auto signTypel = myModel.add_sign_types();

auto signTypeID = "SignTypel";
signTypel->set_id(signTypelD);

auto signTypel asset_path = signTypel->mutable_asset _path();

signTypel_asset_path->set_asset_path("Assets/Signs/US/Regulatory Signs/Sign_R2-1(30).

// Add sign to the model

auto signl = myModel.add_signs();
signl->set_id("Signl");

auto signlGeometry = signl->mutable_geometry();
auto signlcenter = signlGeometry->mutable_center();
signlcenter->set_x(8.62);
signlcenter->set_y(-3.790);

signlcenter->set_z(2);

auto signldimension = signlGeometry->mutable_dimension();
signldimension->set_length(0);
signldimension->set_width(@.5);
signldimension->set_height(0.5);

auto signlgeoOrientation = signlGeometry->mutable_geo_orientation();

auto signlgeoAngle = signlgeoOrientation->mutable_geo_angle();
signlgeoAngle->set_roll(9);

signlgeoAngle->set_pitch(9);
signlgeoAngle->set_heading(-3383);

auto signlTypeRef = signl->mutable_sign_type_ref();
signlTypeRef->set_id(signTypelD);

// Add static objects to the model

// Define pole type of static object

auto staticObjectTypel = myModel.add_static_object_types();
auto staticObjectTypeID1l = "StaticObjectTypel”;
staticObjectTypel->set_id(staticObjectTypelDl);

auto staticObjectTypel_asset_path = staticObjectTypel->mutable_asset_path();

staticObjectTypel_asset_path->set_asset_path("Assets/Props/Signals/WoodPost_10ft.fbx"

// Add pole to the model

pair<double, double> pole = { 8.689,-3.693 };

auto sol = myModel.add_static_objects();
sol->set_id("Polel");

auto solGeometry = sol->mutable_geometry();

auto solcenter = solGeometry->mutable_center();
solcenter->set_x(pole.first);
solcenter->set_y(pole.second);

solcenter->set_z(1.4);

auto soldimension = solGeometry->mutable_dimension();
soldimension->set_length(0.10 / 2.9);
soldimension->set_width(0.10/2.90);
soldimension->set_height(3.3/2.9);

auto solgeoOrientation = solGeometry->mutable_geo_orientation();
auto solgeoAngle = solgeoOrientation->mutable_geo_angle();
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solgeoAngle->set_roll(0);
solgeoAngle->set_pitch(0);
solgeoAngle->set_heading(9);

auto solTypeRef = sol->mutable_object_type_ref();
solTypeRef->set_id(staticObjectTypelD1);

// Define tree type of static object

auto staticObjectType2 = myModel.add_static_object_types();
auto staticObjectTypeID2 = "StaticObjectType2";
staticObjectType2->set_id(staticObjectTypelD2);

auto staticObjectType2_asset_path = staticObjectType2->mutable_asset_path();

staticObjectType2_asset path->set_asset_path("Assets/Props/Trees/Eucalyptus_Smol.fbx"

// Add trees to the model
double treePositions[15][2] = {
{ 20.6743,2.2571 },
32.7286,8.2143 1},
44.7829,14.1714 1},
56.8371,20.1286 },
68.8914,26.0857 },
80.9457,32.0429 },
93,38 },
87,48 },
5,8 },
16.7143,13.7857 },
28.4286,19.5714 },
40.1429,25.3571 },
51.8571,31.1429 },
63.5714,36.9286 },
75.2857,42.7143 }

e N T T e T e N e N e e e T

s

for (int 1 = @; i < 15; i++)

{
auto so2 = myModel.add_static_objects();
so2->set_id("Tree" + std::to_string(i));
auto so2Geometry = so2->mutable_geometry();
auto so2center = so2Geometry->mutable_center();
so2center->set_x(treePositions[i][@]);
so2center->set_y(treePositions[i][1]);
so2center->set_z(1.4);
auto so2dimension = so2Geometry->mutable_dimension();
so2dimension->set_length(1);
so2dimension->set_width(1);
so2dimension->set_height(1.5);

auto so2geoOrientation = so2Geometry->mutable_geo_orientation();

auto so2geoAngle = so2geoOrientation->mutable_geo_angle();
so2geoAngle->set_roll(e);

so2geoAngle->set_pitch(9);

so2geoAngle->set_heading(9);

auto so2TypeRef = so2->mutable_object_type_ref();
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so2TypeRef->set_id(staticObjectTypelID2);
}

// Define building type of static object

auto staticObjectType3 = myModel.add_static_object_types();

auto staticObjectTypeID3 = "StaticObjectType3";
staticObjectType3->set_id(staticObjectTypelD3);

auto staticObjectType3_asset_path = staticObjectType3->mutable_asset_path();

staticObjectType3_asset_path->set_asset_path("Assets/Buildings/Downtown_30mX30m_6stor

// Add building to the model

pair<double, double> building = { 31.670,50.01 };
auto so3 = myModel.add_static_objects();
so3->set_id("Buildingl");

auto so3Geometry = so3->mutable_geometry();

auto so3center = so3Geometry->mutable_center();
so3center->set_x(building.first);
so3center->set_y(building.second);
so3center->set_z(13.3915);

auto so3dimension = so3Geometry->mutable_dimension();

so3dimension->set_length(31.5804 / 2.0);
so3dimension->set_width(30.6722 / 2.9);
so3dimension->set_height(38.7831 / 2.0);

auto so3geoOrientation = so3Geometry->mutable_geo_orientation();
auto so3geoAngle = so3geoOrientation->mutable_geo_angle();

so3geoAngle->set_roll(0);
so3geoAngle->set_pitch(0);
so3geoAngle->set_heading(0.4697);

auto so3TypeRef = so3->mutable_object_type_ref();
so3TypeRef->set_id(staticObjectTypeID3);

Header headerMessage;

// Set the author of the file
headerMessage.set_author("Author Name");

// Set the projection of the file
auto proj = headerMessage.mutable_projection();
proj->set_projection("+proj=tmerc +datum=WGS84");

auto geoBounds = headerMessage.mutable_geographic_boundary();

auto bounds = geoBounds->mutable_bounds();

// Set the maximum bounds

auto boundsMax = bounds->mutable_max();
boundsMax->set_x(107.57);
boundsMax->set_y(119.04);
boundsMax->set_z(9);

// Set the minimum bounds
auto boundsMin = bounds->mutable_min();
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boundsMin->set_x(-3.700);
boundsMin->set_y(-18.830);
boundsMin->set_z(9);

// Specify the output file name
string filepath = "example.rrhd";

// Write the RRHD file to disk
WriteToRRHD(filepath, headerMessage, myModel);

return 0;

}

void WriteToRRHD(const string &filepath,
const google: :protobuf::MessagelLite &headerMessage,
const google: :protobuf::MessageLite &HDMap)

{

// Open the file as output binary

fstream fileStream(filepath, ios::out | ios::binary);

// Write the delimited header message to the buffer

if (!google::protobuf::util::SerializeDelimitedToOstream(
headerMessage, &fileStream))

cerr << "Error writing the header message" << endl;

// Write the RoadRunner HD Map message to buffer
if (!HDMap.SerializeToOstream(&fileStream))
cerr << "Error writing the RoadRunner HD Map message" << endl;

}
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