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Abstract

Abstract

Title: Digital Construction Method and Analytic Application of Multi-Scale Hierarchical Structure
in Historic Areas: Case Study of Hehuatang Historical and Cultural Block in Nanjing

Graduate student: Zhehao SONG

Supervisor: Prof. Peng TANG

University: Southeast University

Historic areas are the material carrier of the historical memory of a town, can truly reflect the traditional features
and local characteristics of a region. At present, the discussion on the method of protection and renewal of historic
areas in the field of urban design mainly focuses on the following two aspects. On the one hand, the hierarchical
and segmented protection mechanism is difficult to fully understand the coherence and correlation between various
spatial elements. On the other hand, it is difficult to coordinate the demands of diverse groups such as residents,
government and developers, which brings difficulties to the actual operation. Therefore, in the process of protection
and renewal of historic areas, designers need an efficient analysis and decision support tool which can integrate the
complex spatial morphological information of historic areas and clarify their interrelations, while reflecting the
demands of diverse groups of people.

The compositional rules of Chinese historic areas can be recognized through the multi-scale hierarchical spatial
concepts in the field of typo-morphology. In the previous practice of the protection and renewal of historic areas in
China, the small-scale and gradual working method based on micro spatial elements has gradually become an
effective means to face the complex problems of historic areas. Both of them confirm from the theoretical and
practical levels that the cognition, analysis, protection and renewal of historic areas should start from small-scale
spatial elements, properly consider complex information at multi-scale hierarchy and sort out their connections.
With the intervention of information technology, the digital-driven analytical method constructs the overall
relationship between spatial elements at various scales and levels through the recursion of data information, which
provides new method ideas for related research.

This paper takes the protection and renewal of Hehuatang historical and cultural block in Nanjing as the main
research object, based on Java language programming, explores the digital construction method of the multi-scale
hierarchical structure of historic areas, and creates a design decision support tool based on the mathematical model
constructed. In the small-scale and gradual working method, this tool assists designers to deal with complex spatial
forms and the demands of diverse groups of people, and complete design decisions. This research contents four
items. Firstly, the spatial structure of Chinese historical areas is recognized and analyzed based on the scale and
hierarchy framework of typo-morphology. Secondly, a mathematical model that can reflect the multi-level spatial
element information of historic areas and can perform morphological analysis is constructed through Java language
programming, the process of transforming the spatial morphology into a dataset is completed. Thirdly, visual
interaction interface is added to the mathematical model, and a design decision support tool that can modify spatial
elements and obtain feedback of real-time analysis results at the urban design level is constructed. Finally, this tool
is tried by professional designers based on the actual scene of the protection and renewal design of Hehuatang
historical and cultural block in Nanjing, the value and scope of application of the tool in practical work are verified,
further optimization and improvement directions are obtained.

Keywords: Historic area, Protection and renewal, Typo-morphology, Hierarchical structure, Mathematical model,
Design decision support tool
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import Tools.PolygonTools.PolygonTools;
import org.locationtech.jts.geom.Geometry;
import org.locationtech.jts.operation.buffer.*;
import processing.core.PApplet;

import wblut.geom.*;

import wblut.processing.WB_Render;

public class Street {
String name;
WB_PolyLine street_line;
WB_Polygon buffer_street;
WB_Polygon judge_street;

double length;
double width;

int math_mark;

int depth;

int connectivity;
double control ;
double integration;

int dc_mark;
String design_mark="";

Street(WB_PolyLine road_line_in){
street_line =road_line_in;
width=B_C.new_road_first_distance;
depth=100;
connectivity=0;
dc_mark =5;
length+=Math.abs(WB_GeometryOp.getDistance2D(street_line.getPoint(0),street_line.getPoint(1)));
for(int i=0;i<street_line.getNumberOfPoints()-2;i++){
length+=Math.abs(street_line.getLength(i));

void get_math_mark(){
if(length<100){
if(width<3){
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math_mark=9;

}

if(width>=3&&width<6){
math_mark=8;

}

if(width>=6&&width<10){
math_mark=7;

}

if(width>=10&&width<15){
math_mark=6;

}

if(width>=15){

math_mark=5;

}
if(length>=100&&length<200){
if(width<3){
math_mark=8;
}
if(width>=3&&width<6){
math_mark=7;
}
if(width>=6&&width<10){
math_mark=6;
}
if(width>=10&&width<15){
math_mark=5;
}
if(width>=15){

math_mark=4;

}
if(length>=200&&length<300){
if(width<3){
math_mark=7;
}
if(width>=3&&width<6){
math_mark=6;
}
if(width>=6&&width<10){
math_mark=5;
}
if(width>=10&&width<15){
math_mark=4;
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if(width>=15){
math_mark=3;

}
if(length>=300&&length<500){
if(width<3){
math_mark=6;
}
if(width>=3&&width<6){
math_mark=>5;
}
if(width>=6&&width<10){
math_mark=4;
}
if(width>=10&&width<15){
math_mark=3;
}
if(width>=15){

math_mark=2;

}
if(length>500){
if(width<3){
math_mark=5;
}
if(width>=3&&width<6){
math_mark=4;
}
if(width>=6&&width<10){
math_mark=3;
}
if(width>=10&&width<15){
math_mark=2;
}
if(width>=15){

math_mark=1;

import Guo_Cam.Vec_Guo;

import Tools.PolygonTools.PolygonTools;

import processing.core.PApplet;

import wblut.geom.*;
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import whblut.processing.WB_Render;
import java.util. ArrayList;

public class Plot {
String name;
WB_Polygon plot_polygon;
ArrayList<Building> in_buildings = new ArrayList<>();
int depth = 100;
int connectivity = 0;
double control = 0;
double integration = 100;

int dc_mark = 5;

ArrayList<String> directions = new ArrayList<>();
String in_name;

ArrayList<Street> near_roads = new ArrayList<>();
ArrayList<Plot> near_plots = new ArrayList<>();

int w_depth;

int e_depth;

int n_depth;

int s_depth;

boolean b_set_direction;

ArrayList<Street> set_in_roads = new ArrayList<>();

ArrayList<Plot> set_in_plots = new ArrayList<>();

double area;

double buildings_area;

int other_buildings;

double other_buildings_ratio;
double FSI;

double GSI;

double ave L;

double OSR;

int space_matrix;

boolean b_intersect_road = false;

String features = """

String function =",

Plot(WB_Polygon land_polygon_in) {
plot_polygon = land_polygon_in;
depth = 100;
connectivity = 0;
dc_mark = 5;
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void get_data() {
area = Math.abs(plot_polygon.getSignedArea());
double building_occupation = 0;
for (Building building : in_buildings) {
if ('building.b_delete) {
building_occupation += Math.abs(building.building_polygon.getSignedArea());

}

double building_area = 0;
for (Building building : in_buildings) {
if ('building.b_delete) {
building_area += Math.abs(building.building_polygon.getSignedArea() * building.layers);

}

other_buildings = 0;

for (Building building : in_buildings) {
if (!building.b_delete) {

other_buildings++;

}

other_buildings_ratio = (double)other_buildings / in_buildings.size();
buildings_area = building_area;

FSI = building_area / area;

GSI = building_occupation / area;

ave L=FSI/GSI;

OSR = (1 - GSI) / FSI;

void plot_get_new_direction(Vec_Guo vec2) {
if (1b_set_direction) {
directions.clear();
}
b_set direction = true;
if (b_intersect_road) {
WB_Point p1 = new WB_Point(vec2.x, vec2.y);
for (Plot plot : near_plots) {
if (WB_GeometryOp.contains2D(p1, plot.plot_polygon)) {
set_in_plots.add(plot);
if (Math.abs(p1.xf() - plot_polygon.getCenter().xf()) > Math.abs(p1.yf() -
plot_polygon.getCenter().yf())) {
if (p1.xf() > plot_polygon.getCenter().xf()) {
directions.add("E");
e_depth = plot.depth;
}
if (p1.xf() < plot_polygon.getCenter().xf()) {
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directions.add("W");
w_depth = plot.depth;

}
if (Math.abs(p1.xf() - plot_polygon.getCenter().xf()) < Math.abs(p1.yf() -
plot_polygon.getCenter().yf())) {
if (p1.yf() > plot_polygon.getCenter().yf()) {
directions.add("N");
n_depth = plot.depth;
}
if (p1.yf() < plot_polygon.getCenter().yf()) {
directions.add("'S");
s_depth = plot.depth;

if (b_intersect_road) {
WB_Point p1 = new WB_Point(vec2.x, vec2.y);
double d_length = Double. MAX_VALUE;
int num =0;
for (inti=0; i < near_roads.size(); i++) {
double dO = Math.abs(WB_GeometryOp.getDistance2D(p1, near_roads.get(i).street_line));
if (d0 < d_length) {
num =i;
d_length = d0;

}

set_in_roads.add(near_roads.get(num));
if (Math.abs(p1.xf() - plot_polygon.getCenter().xf()) > Math.abs(p1.yf() - plot_polygon.getCenter().yf())) {
if (p1.xf() > plot_polygon.getCenter().xf()) {
directions.add("E");
e_depth = near_roads.get(num).depth;
}
if (p1.xf() < plot_polygon.getCenter().xf()) {
directions.add("W");

w_depth = near_roads.get(num).depth;

}
if (Math.abs(p1.xf() - plot_polygon.getCenter().xf()) < Math.abs(p1.yf() - plot_polygon.getCenter().yf())) {

if (p1.yf() > plot_polygon.getCenter().yf()) {
directions.add("N");
n_depth = near_roads.get(num).depth;
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}
if (p1.yf() < plot_polygon.getCenter().yf()) {
directions.add("S");

s_depth = near_roads.get(num).depth;

}
//B_C.which_point_out = 9;
//B_C.can_draw_point_out = true;

void get_intersect_plot_direction() {
WB_AABB aabb = plot_polygon.getAABB();
directions.clear();
for (Street street : near_roads) {
WB_PolyLine I_w = new WB_PolyLine(plot_polygon.getCenter(), new
WB_Point(plot_polygon.getCenter().xf() - Math.abs(aabb.getWidth()), plot_polygon.getCenter().yf()));
WB_PolyLine |_e = new WB_PolyLine(plot_polygon.getCenter(), new WB_Point(plot_polygon.getCenter().xf()
+ Math.abs(aabb.getWidth()), plot_polygon.getCenter().yf()));
WB_PolyLine I_n = new WB_PolyLine(plot_polygon.getCenter(), new
WB_Point(plot_polygon.getCenter().xf(), plot_polygon.getCenter().yf() + Math.abs(aabb.getHeight())));
WB_PolyLine I_s = new WB_PolyLine(plot_polygon.getCenter(), new WB_Point(plot_polygon.getCenter().xf(),
plot_polygon.getCenter().yf() - Math.abs(aabb.getHeight())));
if (PolygonTools.checklintersection(street.street_line, I_w)) {
directions.add("W");
w_depth = street.depth;
} else if (PolygonTools.checklIntersection(street.street_line, I_e)) {
directions.add("E");
e_depth = street.depth;
} else if (PolygonTools.checkintersection(street.street_line, I_n)) {
directions.add("N");
n_depth = street.depth;
} else if (PolygonTools.checklIntersection(street.street_line, I_s)) {
directions.add("'S");
s_depth = street.depth;

void get_in_building_depth() {
if (directions.size() 1= 0) {
for (inti = 0; i < in_buildings.size(); i++) {
WB_AABB aabb = plot_polygon.getAABB();
WB_PolyLine |_w = new WB_PolyLine(in_buildings.get(i).building_polygon.getCenter(), new
WAB_Point(in_buildings.get(i).building_polygon.getCenter().xf() - Math.abs(aabb.getWidth()),
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in_buildings.get(i).building_polygon.getCenter().yf()));

WB_PolyLine I_e = new WB_PolyLine(in_buildings.get(i).building_polygon.getCenter(), new
WB_Point(in_buildings.get(i).building_polygon.getCenter().xf() + Math.abs(aabb.getWidth()),
in_buildings.get(i).building_polygon.getCenter().yf()));

WB_PolyLine I_n = new WB_PolyLine(in_buildings.get(i).building_polygon.getCenter(), new
WB_Point(in_buildings.get(i).building_polygon.getCenter().xf(), in_buildings.get(i).building_polygon.getCenter().yf() +
Math.abs(aabb.getHeight())));

WB_PolyLine I_s = new WB_PolyLine(in_buildings.get(i).building_polygon.getCenter(), new
WB_Point(in_buildings.get(i).building_polygon.getCenter().xf(), in_buildings.get(i).building_polygon.getCenter().yf() -
Math.abs(aabb.getHeight())));

int building_depth = 100;

for (String string : directions) {

if (string.equals("W")) {
intw_d=0;
for (int j = 0; j < in_buildings.size(); j++) {
if (i '=j && lin_buildings.get(j).b_delete && PolygonTools.checkintersection(l_w,
in_buildings.get(j).building_polygon)) {

w_d++;

}
if (w_d + w_depth < building_depth) {
building_depth = w_d + w_depth;

}
for (String string : directions) {
if (string.equals("E")) {
intw e=0;
for (int j = 0; j < in_buildings.size(); j++) {
if (i '=j && lin_buildings.get(j).b_delete && PolygonTools.checkintersection(l_e,
in_buildings.get(j).building_polygon)) {

W_e++;

}
if (w_e + e_depth < building_depth) {
building_depth = w_e + e_depth;

}
for (String string : directions) {
if (string.equals("N")) {
intw_n=0;
for (intj = 0; j < in_buildings.size(); j++) {
if (i 1= j && lin_buildings.get(j).b_delete && PolygonTools.checklIntersection(l_n,
in_buildings.get(j).building_polygon)) {
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W_N++;

}
if (w_n + n_depth < building_depth) {
building_depth = w_n + n_depth;

}
for (String string : directions) {
if (string.equals('S™)) {
intw_s=0;
for (intj = 0; j < in_buildings.size(); j++) {
if (i 1= j && lin_buildings.get(j).b_delete && PolygonTools.checklIntersection(l_s,
in_buildings.get(j).building_polygon)) {

W_S++;

}
if (w_s +s_depth < building_depth) {
building_depth = w_s + s_depth;

}
in_buildings.get(i).depth = building_depth;

}
if (directions.size() == 0) {
for (Building in_building : in_buildings) {
in_building.depth = depth;

public class Building {

WB_Polygon building_polygon;
WB_Mesh block;

int layers;

double occupation_area;

double area;

int quality_evaluation;

int features_evaluation;

int gf_mark;

int b_change;

boolean b_cultural = false;
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boolean b_history = false;
boolean b_finish = false;
boolean b_special = false;
String property;

int depth;

int connectivity;

double control;

double integration;

int dc_mark;

/lArrayList<String> directions = new ArrayList<>();
String features = """;

String function = """,

Building(WB_Polygon building_polygon_in, int layers_in, String property_in, int quality_in, int feature_in,int b_change_in) {
building_polygon = building_polygon_in;
layers = layers_in;
occupation_area = Math.abs(building_polygon.getSignedArea());
area = occupation_area * layers;
property = property_in;
quality_evaluation=quality_in;
features_evaluation=feature_in;
b_change=b_change_in;

get_gf_mark();

depth = 100;
connectivity = 0;

dc_mark = 5;

void get_gf_mark() {
if (quality_evaluation == 1) {

if (features_evaluation <= 2) {
gf_mark = 1;

}

if (features_evaluation == 3) {
gf_mark = 2;

}

if (features_evaluation == 4) {

gf_mark = 3;

}
if (quality_evaluation == 2) {
if (features_evaluation == 1) {
gf_mark = 1;
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}

if (features_evaluation == 2) {
gf_mark = 2;

}

if (features_evaluation == 3) {
gf_mark = 3;

}

if (features_evaluation == 4) {
qf_mark = 4;

}
if (quality_evaluation == 3) {
if (features_evaluation == 1) {
gf_mark = 2;
}
if (features_evaluation == 2) {
gf_mark = 3;
}
if (features_evaluation == 3) {
gf_mark = 4;
}
if (features_evaluation == 4) {

gf_mark =5;

}
if (quality_evaluation == 4) {
if (features_evaluation == 1) {
gf_mark = 3;
}
if (features_evaluation == 2) {
gf_mark = 4;
}
if (features_evaluation >= 3) {

gf_mark =5;
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void renew_all_simple_plot_series(ArrayList<Plot> plots, ArrayList<Building> buildings) {
overlap_plots.clear();
for (Plot plot : plots) {
plot.b_intersect_road = false;
plot.get_in_buildings(buildings);
plot.get_data();
plot.get_plot_space_matrix();
if(plot.name==null){
plot.name="$Ti& T k";
}
plot.depth = 100;
plot.connectivity = 0;
plot.control=0;
plot.integration = 100;
plot.dc_mark = 5;
plot.near_roads.clear();
plot.near_plots.clear();
}
for (Simple_tissue simple_tissue : all_simple_tissues) {
simple_tissue.plot_series.clear();
simple_tissue.street.get_judge_road();
for (Plot plot : plots) {
if (PolygonTools.judge_polygon_intersect(simple_tissue.street.judge_street, plot.plot_polygon)) {
simple_tissue.plot_series.add(plot);
plot.near_roads.add(simple_tissue.street);

plot.b_intersect_road = true;

}
for (Plot plot : plots) {

if (Iplot.b_intersect_road) {
overlap_plots.add(plot);

void renew_road_network_mark() {
for (Simple_tissue all_simple_tissue : all_simple_tissues) {
if (all_simple_tissue.depth < 1.5) {
if (all_simple_tissue.connectivity > 6.5) {
all_simple_tissue.dc_mark = 1,
}

if (all_simple_tissue.connectivity > 2.5 && all_simple_tissue.connectivity < 6.5) {
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all_simple_tissue.dc_mark = 2;

}

if (all_simple_tissue.connectivity < 2.5) {
all_simple_tissue.dc_mark = 3;

}
if (all_simple_tissue.depth > 1.5 && all_simple_tissue.depth < 3.5) {
if (all_simple_tissue.connectivity > 6.5) {
all_simple_tissue.dc_mark = 2;
}
if (all_simple_tissue.connectivity > 2.5 && all_simple_tissue.connectivity < 6.5) {
all_simple_tissue.dc_mark = 3;
}
if (all_simple_tissue.connectivity < 2.5) {

all_simple_tissue.dc_mark = 4;

}
if (all_simple_tissue.depth > 3.5) {
if (all_simple_tissue.connectivity > 6.5) {
all_simple_tissue.dc_mark = 3;
}
if (all_simple_tissue.connectivity > 2.5 && all_simple_tissue.connectivity < 6.5) {
all_simple_tissue.dc_mark = 4;
}
if (all_simple_tissue.connectivity < 2.5) {

all_simple_tissue.dc_mark = 5;

}
int change_num=0;
if(all_simple_tissue.control<0.5){
if(all_simple_tissue.integration>0.2){
change_num+=2;
}
if(all_simple_tissue.integration>=0.05&&all_simple_tissue.integration<=0.2){

change_num+=1;

}

if(all_simple_tissue.control>=0.5&&all_simple_tissue.control<=3){
if(all_simple_tissue.integration>0.2){
change_num+=1;
}
if(all_simple_tissue.integration<0.05){

change_num-=1;
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if(all_simple_tissue.control>3){
if(all_simple_tissue.integration>=0.05&&all_simple_tissue.integration<=0.2){
change_num-=1;
}
if(all_simple_tissue.integration<0.05){
change_num-=2;

}

if(all_simple_tissue.dc_mark+change_num>=1&&all_simple_tissue.dc_mark+change_num<=5){
all_simple_tissue.dc_mark+=change_num;
}
if(all_simple_tissue.dc_mark+change_num<1){
all_simple_tissue.dc_mark=1;
}
if(all_simple_tissue.dc_mark+change_num>5){

all_simple_tissue.dc_mark=5;

void get_start_point(Vec_Guo vecl) {
WB_Point p1 = new WB_Point(vecl.x, vecl.y);
double d0 = Double.MAX_VALUE;
inta=0;
for (inti=0; i < all_simple_tissues.size(); i++) {

double d1 = Math.sqrt(WB_GeometryOp.getDistance2D(p1, all_simple_tissues.get(i).street.street_line));
if (d1 <d0) {

do =d1;

a=i;

}

v_start = WB_GeometryOp.getClosestPoint2D(p1, all_simple_tissues.get(a).street.street_line);
v_real_start = p1;

}
void get_end_point(Vec_Guo vecl) {
WB_Point p1 = new WB_Point(vecl.x, vecl.y);
double d0 = Double.MAX_VALUE;
inta=0;
for (inti=0; i < all_simple_tissues.size(); i++) {

double d1 = Math.sqrt(WB_GeometryOp.getDistance2D(p1, all_simple_tissues.get(i).street.street_line));
if (d1 <d0) {

do =d1;

a=i;
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v_end = WB_GeometryOp.getClosestPoint2D(p1, all_simple_tissues.get(a).street.street_line);
v_real_end = p1,;
}
void get_short_path(HE_Mesh building_mesh) {
double ds = Double.MAX_VALUE;
inta_s=0;
for (inti = 0; i < building_mesh.getNumberOf\ertices(); i++) {
double d1 = Math.sqrt(WB_GeometryOp.getDistance2D(v_real_start, building_mesh.getVertex(i)));

if (d1 <ds){
ds =di;
as=i;
}

}
double de = Double. MAX_VALUE;

inta_e=0;
for (int i = 0; i < building_mesh.getNumberOf\ertices(); i++) {
double d1 = Math.sqrt(WB_GeometryOp.getDistance2D(v_real_end, building_mesh.getVertex(i)));

if (d1 <de) {
de =di;
ae=i
}
}
try {

new_Road = HE_Path.getShortestPath((HE_Vertex) building_mesh.getVertex(a_s), (HE_Vertex)
building_mesh.getVertex(a_e), building_mesh);

ArrayList<WB_Point> new_road_points = new ArrayList<>();

WB_Vector v1 = new WB_Vector(0.01 * (v_start.xd() - new
WB_Point(new_Road.getPathVertices().get(0)).xd()), 0.01 * (v_start.yd() - new
WB_Point(new_Road.getPathVertices().get(0)).yd()));

v_start = v_start.add(v1);

new_road_points.add(v_start);

for (int i = 0; i < new_Road.getPathVertices().size(); i++) {

new_road_points.add(new WB_Point(new_Road.getPath\ertices().get(i)));

}

WB_Vector v2 = new WB_Vector(0.01 * (v_end.xd() - new
WB_Point(new_Road.getPathVertices().get(new_Road.getPathVertices().size() - 1)).xd()), 0.01 * (v_end.yd() - new
WB_Point(new_Road.getPathVertices().get(new_Road.getPathVertices().size() - 1)).yd()));

v_end = v_end.add(v2);

new_road_points.add(v_end);

WB_PolyLine polyl = new WB_PolyLine(new_road_points);

Street road0 = new Street(poly1);

road0.name = "FriRHiEEE";

Simple_tissue tissue0 = new Simple_tissue(road0);

all_simple_tissues.add(tissue0);

}catch (Exception e) {
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e.printStackTrace();

void merge_land(WB_GeometryFactory gf, Vec_Guo v1, Vec_Guo v2) {
WB_Polygon polyl = new WB_Polygon();
WB_Polygon poly2 = new WB_Polygon();
WB_Point p1 = new WB_Point(v1.x, v1.y);
WB_Point p2 = new WB_Point(v2.x, v2.y);
boolean b_can_merge=true;
for (int i = 0; i < plots.size(); i++) {
if (WB_GeometryOp.contains2D(p1, plots.get(i).plot_polygon)) {
for(Building building:plots.get(i).in_buildings){
if('building.features.equals(" 1@ ZEHK"){
b_can_merge=false;
B_C.print_no = true;
break;

}
if (WB_GeometryOp.contains2D(p2, plots.get(i).plot_polygon)) {
for(Building building:plots.get(i).in_buildings){
if(Ibuilding.features.equals("Z @& 5K"){
b_can_merge=false;
B_C.print_no = true;
break;

}
if(b_can_merge) {
for (inti = 0; i < plots.size(); i++) {
if (WB_GeometryOp.contains2D(p1, plots.get(i).plot_polygon)) {
polyl = plots.get(i).plot_polygon;
plots.remove(i);
break;

}
for (inti = 0; i < plots_mesh_polygons.size(); i++) {
if (WB_GeometryOp.contains2D(p1, plots_mesh_polygons.get(i))) {
plots_mesh_polygons.remove(i);
break;
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for (intj = 0; j < plots.size(); j++) {
if (WB_GeometryOp.contains2D(p2, plots.get(j).plot_polygon)) {
poly2 = plots.get(j).plot_polygon;
plots.remove(j);
break;

}
for (intj = 0; j < plots_mesh_polygons.size(); j++) {
if (WB_GeometryOp.contains2D(p2, plots_mesh_polygons.get(j))) {
plots_mesh_polygons.remove(j);
break;

}
WB_Polygon p_new = gf.unionPolygons2D(poly1, poly2).get(0);
Plot land_new = new Plot(p_new);
land_new.name="31& i1 ";
plots_mesh_polygons.add(p_new);
plots.add(land_new);
HEC_FromPolygons hecl = new HEC_FromPolygons(plots_mesh_polygons);
plots_mesh = new HE_Mesh(hecl);
//B_C.which_point_out = 4;
}

//B_C.can_draw_point_out=true;

void cut_polygon(GeometryFactory gf_jts, Vec_Guo vecl, WB_PolyLine polyLine) {
WB_Point p0 = new WB_Point(vecl.x, vecl.y);
inta=0;
for (inti = 0; i < plots.size(); i++) {
if (WB_GeometryOp.contains2D(p0, plots.get(i).plot_polygon)) {
a=i;
break;

}

boolean b_can_cut=true;
for(Building building:plots.get(a).in_buildings){
if(Ibuilding.features.equals("Z i@ ZE58"){
b_can_cut=false;
B_C.print_no=true;
break;

}
if(b_can_cut) {
Polygon jts_polygonO = PolygonTools.toJTSPolygon(plots.get(a).plot_polygon);

plots.remove(a);
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inth=0;
for (int i = 0; i < plots_mesh_polygons.size(); i++) {
if (WB_GeometryOp.contains2D(p0, plots_mesh_polygons.get(i))) {
b=i
break;

}

plots_mesh_polygons.remove(b);
LineString jts_line = PolygonTools.toJTSPolyline(polyLine);
Coordinate[] coordinates = jts_polygon0.getCoordinates();
Geometry geometry0 = gf_jts.createLineString(coordinates);
geometry0 = geometry0.union(jts_line);
Polygonizer polygonizer = new Polygonizer();
polygonizer.add(geometry0);
Collection<Polygon> polygons = polygonizer.getPolygons();
for (Polygon polygon0 : polygons) {
Plot land = new Plot(PolygonTools.toWB_Polygon(polygon0));
land.name="%Ti% 1+ L";
plots.add(land);
plots_mesh_polygons.add(land.plot_polygon);
}
HEC_FromPolygons hecl = new HEC_FromPolygons(plots_mesh_polygons);
plots_mesh = new HE_Mesh(hec1l);
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void add_button(PFont font) {

ControlFont font0 = new ControlFont(font, B_C.button_word_size);
ControlFont font_small = new ControlFont(font, B_C.button_small_size);
CColor color_title = new

CColor().setForeground(0xFF7487a5).setBackground(0xFF7487a5).setActive(0xFF7487a5);

CColor color_no_change = new

CColor().setForeground(0xff465d75).setBackground(0xff465d75).setActive(0xff465d75);

CColor color_change = new CColor().setForeground(Oxffcdcdcd).setBackground(0xff2e3440).setActive(0xfffOf0f0);
//ICColor color_small = new CColor().setForeground(Oxffcdcdcd).setBackground(0xff465d75).setActive(0xfffOf0f0);
cp5.addButton(" B 7RIERE: M)
.setPosition(B_C.button_start_x, B_C.button_start_y)
.setSize(B_C.button_width+2*B_C.button_x_space, B_C.button_height)
.setColor(color_title)
cp5.getController(" B2 {E: ")
.getCaptionLabel()
.setFont(font0).setColor(0xFF000000)
cp5.addButton("# &l Y13 (b)")
.setPosition(B_C.button_start_x+B_C.button_x_space, B_C.button_start_y + B_C.button_y_space)
.setSize(B_C.button_width, B_C.button_height)
.setld(0)
.setColor(color_change)
cp5.getController("# B 113 (0)")
.getCaptionLabel()
.setFont(font0)
cp5.addButton(" FEE PR (E)")
.setPosition(B_C.button_start_x+B_C.button_x_space, B_C.button_start_y + 2 * B_C.button_y_space)
.setSize(B_C.button_width, B_C.button_height)
.setld(1)
.setColor(color_change)
cp5.getController(" SR & Y1 (E)")
.getCaptionLabel()
.setFont(font0)
cp5.addButton("#E FE YT (p)")
.setPosition(B_C.button_start_x+B_C.button_x_space, B_C.button_start_y + 3 * B_C.button_y_space)
.setSize(B_C.button_width, B_C.button_height)
.setld(2)

.setColor(color_change)
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cp5.getController(" 4 E ] (p)")
.getCaptionLabel()
.setFont(font0)
cp5.addButton("{5 22 8(B)")
.setPosition(B_C.button_start_x+B_C.button_x_space, B_C.button_start_y + 4 * B_C.button_y_space)
.setSize(B_C.button_width, B_C.button_height)
.setld(3)
.setColor(color_change)
cp5.getController("{5 22 18/(B)")
.getCaptionLabel()
.setFont(font0)
cp5.addButton("PJmEHEE(P)")
.setPosition(B_C.button_start_x+B_C.button_x_space, B_C.button_start_y + 5 * B_C.button_y_space)
.setSize(B_C.button_width, B_C.button_height)
setld(4)
.setColor(color_change)
cp5.getController("I#H&EIHE X (P)")
.getCaptionLabel()
.setFont(font0)
cp5.addButton("# A {7 (a)")
.setPosition(B_C.button_start_x+B_C.button_x_space, B_C.button_start_y + 6 * B_C.button_y_space)
.setSize(B_C.button_width, B_C.button_height)
.setld(5)
.setColor(color_change)
cp5.getController("X1 £ 51 & (q)")
.getCaptionLabel()
.setFont(font0)
cp5.addButton(" &™)
.setPosition(B_C.button_start_x+B_C.button_x_space, B_C.button_start_y + 7 * B_C.button_y_space)
.setSize((int)(B_C.button_width*0.45f), B_C.button_height)
.setld(25)
.setColor(color_change)
cp5.getController ("1™
.getCaptionLabel()
.setFont(font0)
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cp5.addButton("£4E")
.setPosition(B_C.button_start_x+B_C.button_width+B_C.button_x_space-(int)(B_C.button_width*0.45f),
B_C.button_start_y + 7 * B_C.button_y_space)
.setSize((int)(B_C.button_width*0.45f), B_C.button_height)
.setld(24)
.setColor(color_change)
cp5.getController(" £ 4&E")
.getCaptionLabel()
.setFont(font0)
cp5.addButton("E H#g{E: ")
.setPosition(B_C.button_start_x, B_C.button_start_y + 8 * B_C.button_y_space)
.setSize(B_C.button_width+2*B_C.button_x_space, B_C.button_height)
.setColor(color_title)
cp5.getController("E #42{E: ")
.getCaptionLabel()
.setFont(font0).setColor(0xFF000000)

cp5.addButton("& FEH(R)")
.setPosition(B_C.button_start_x+B_C.button_x_space, B_C.button_start_y + 9 * B_C.button_y_space)
.setSize(B_C.button_width, B_C.button_height)
.setld(6)

.setColor(color_change)

cp5.getController("& /E#H(R)")
.getCaptionLabel()
.setFont(font0)
cp5.addButton("BUR HHRIR1E(N)")
.setPosition(B_C.button_start_x+B_C.button_x_space, B_C.button_start_y + 10 * B_C.button_y_space)
.setSize(B_C.button_width, B_C.button_height)
.setld(26)
.setColor(color_change)
cp5.getController("BUE SRR 1E(N)"™)
.getCaptionLabel()
.setFont(font0)
cp5.addButton("EHUEE: ")
.setPosition(B_C.button_start_x, B_C.button_start_y + 11 * B_C.button_y_space)
.setSize(B_C.button_width+2*B_C.button_x_space, B_C.button_height)

.setColor(color_title)
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cp5.getController("& 2R 1E: )
.getCaptionLabel()
.setFont(font0).setColor(0xFF000000)
cp5.addButton(" E & BL(F)")
.setPosition(B_C.button_start_x+B_C.button_x_space, B_C.button_start_y + 12 * B_C.button_y_space)
.setSize(B_C.button_width, B_C.button_height)
.setld(7)
.setColor(color_change)
cp5.getController(" B EEL(F)")
.getCaptionLabel()
.setFont(font0)
cp5.addButton("1& AN EE")
.setPosition(B_C.button_start_x+B_C.button_x_space, B_C.button_start_y + 13 * B_C.button_y_space)
.setSize(B_C.button_width, B_C.button_height)
.setColor(color_no_change)
cp5.getController("& fniE g&")
.getCaptionLabel()
.setFont(font0)
cp5.addButton("#2 55.(s)")
.setPosition(B_C.button_start_x+B_C.button_x_space+B_C.button_small_x_space, B_C.button_start_y +
14 * B_C.button_y_space)
.setSize((int) (B_C.button_width * 0.3f), B_C.button_height)
.setld(8)
.setColor(color_change)
cp5.getController("#2 &.(s)")
.getCaptionLabel()
.setFont(font_small)
cp5.addButton("'#& 5= (e)")
.setPosition(B_C.button_start_x+B_C.button_x_space + (int) (B_C.button_width * 0.35f),
B_C.button_start_y + 14 * B_C.button_y_space)
.setSize((int) (B_C.button_width * 0.3f), B_C.button_height)
.setld(9)
.setColor(color_change)
cp5.getController("#% &=.(e)")
.getCaptionLabel()

.setFont(font_small)
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cp5.addButton(“#rE& (1))
.setPosition(B_C.button_start_x+B_C.button_x_space + 2 * (int) (B_C.button_width * 0.35f)-
B_C.button_small_x_space, B_C.button_start_y + 14 * B_C.button_y_space)
.setSize((int) (B_C.button_width * 0.3f), B_C.button_height)
.setld(10)
.setColor(color_change)
cp5.getController("#rE&(1)")
.getCaptionLabel()
.setFont(font_small)
cp5.addButton(" il 5 & B& (d)")
.setPosition(B_C.button_start_x+B_C.button_x_space, B_C.button_start_y + 15 * B_C.button_y_space)
.setSize(B_C.button_width, B_C.button_height)
.setld(11)
.setColor(color_change)
cp5.getController(" MilB& & E& (d)")
.getCaptionLabel()
.setFont(font0)
cp5.addButton("E B 5 (h)")
.setPosition(B_C.button_start_x+B_C.button_x_space, B_C.button_start_y + 16 * B_C.button_y_space)
.setSize(B_C.button_width, B_C.button_height)
.setld(12)

.setColor(color_change)

cp5.getController("E B & 2 (h)")
.getCaptionLabel()
.setFont(font0)
cp5.addButton(" & F #b 1)
.setPosition(B_C.button_start_x+B_C.button_x_space, B_C.button_start_y + 17 * B_C.button_y_space)
.setSize(B_C.button_width, B_C.button_height)

.setColor(color_no_change)

cp5.getController("4& FF b R")
.getCaptionLabel()
.setFont(font0)

cp5.addButton("FF 45 (m)")
.setPosition(B_C.button_start_x+B_C.button_x_space+B_C.button_small_x_space, B_C.button_start_y +
18 * B_C.button_y_space)
.setSize((int) (B_C.button_width * 0.3f), B_C.button_height)
.setld(13)
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.setColor(color_change)

cp5.getController("FFaE(m)™)
.getCaptionLabel()
.setFont(font_small)

cp5.addButton("#h ik 1)
.setPosition(B_C.button_start_x+B_C.button_x_space + (int) (B_C.button_width * 0.35f),

B_C.button_start_y + 18 * B_C.button_y_space)

.setSize((int) (B_C.button_width * 0.3f), B_C.button_height)
.setld(14)
.setColor(color_change)

cp5.getController("#b ik 1)
.getCaptionLabel()
.setFont(font_small)

cp5.addButton("#h 1k 2")
.setPosition(B_C.button_start_x+B_C.button_x_space + 2 * (int) (B_C.button_width * 0.35f)-

B_C.button_small_x_space, B_C.button_start_y + 18 * B_C.button_y_space)

.setSize((int) (B_C.button_width * 0.3f), B_C.button_height)
.setld(15)
.setColor(color_change)

cp5.getController("#hk 2™)
.getCaptionLabel()
.setFont(font_small)

cp5.addButton("# 4> H k)
.setPosition(B_C.button_start_x+B_C.button_x_space, B_C.button_start_y + 19 * B_C.button_y_space)
.setSize(B_C.button_width, B_C.button_height)

.setColor(color_no_change)

cp5.getController("#5 4> Hi ")
.getCaptionLabel()
.setFont(font0)

cp5.addButton("FFE(c)™)

.setPosition(B_C.button_start_x+B_C.button_x_space+B_C.button_small_x_space, B_C.button_start_y +
20 * B_C.button_y_space)

.setSize((int) (B_C.button_width * 0.3f), B_C.button_height)

.setld(16)

.setColor(color_change)

cp5.getController("F45(c)")
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.getCaptionLabel()
.setFont(font_small)
cp5.addButton(" B Z&(x)")
.setPosition(B_C.button_start_x+B_C.button_x_space + (int) (B_C.button_width * 0.35f),
B_C.button_start_y + 20 * B_C.button_y_space)
.setSize((int) (B_C.button_width * 0.3f), B_C.button_height)
.setld(17)
.setColor(color_change)
cp5.getController(" & % (x)")
.getCaptionLabel()
.setFont(font_small)
cp5.addButton("#543(C)™)
.setPosition(B_C.button_start_x+B_C.button_x_space + 2 * (int) (B_C.button_width * 0.35f)-
B_C.button_small_x_space, B_C.button_start_y + 20 * B_C.button_y_space)
.setSize((int) (B_C.button_width * 0.3f), B_C.button_height)
.setld(18)
.setColor(color_change)
cp5.getController("#74>(C)")
.getCaptionLabel()
.setFont(font_small)
cp5.addButton("H#h kR 77 15")
.setPosition(B_C.button_start_x+B_C.button_x_space, B_C.button_start_y + 21 * B_C.button_y_space)
.setSize(B_C.button_width, B_C.button_height)
.setColor(color_no_change)
cp5.getController("#b iR 77 (a")
.getCaptionLabel()
.setFont(font0)
cp5.addButton("EFF(T)")
.setPosition(B_C.button_start_x+B_C.button_x_space+B_C.button_small_x_space, B_C.button_start_y +
22 * B_C.button_y_space)
.setSize((int) (B_C.button_width * 0.3f), B_C.button_height)
.setld(19)
.setColor(color_change)
cp5.getController("iE#E(T)")
.getCaptionLabel()
.setFont(font_small)
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cp5.addButton("ZH 31 (1))
.setPosition(B_C.button_start_x+B_C.button_x_space + (int) (B_C.button_width * 0.35f),
B_C.button_start_y + 22 * B_C.button_y_space)
.setSize((int) (B_C.button_width * 0.3f), B_C.button_height)
.setld(20)
.setColor(color_change)
cp5.getController("#H =] (t)")
.getCaptionLabel()
.setFont(font_small)
cp5.addButton("BLE(S)™)
.setPosition(B_C.button_start_x+B_C.button_x_space + 2 * (int) (B_C.button_width * 0.35f)-
B_C.button_small_x_space, B_C.button_start_y + 22 * B_C.button_y_space)
.setSize((int) (B_C.button_width * 0.3f), B_C.button_height)
setld(21)
.setColor(color_change)
cp5.getController("BUE(S)™)
.getCaptionLabel()
.setFont(font_small)
cp5.addButton("' /=X &= (H)")
.setPosition(B_C.button_start_x+B_C.button_x_space, B_C.button_start_y + 23 * B_C.button_y_space)
.setSize(B_C.button_width, B_C.button_height)
.setld(22)
.setColor(color_change)
cp5.getController(" =X ZE & (H)")
.getCaptionLabel()
.setFont(font0)
cp5.addButton("SH R E: ")
.setPosition(B_C.button_start_x, B_C.button_start_y + 24 * B_C.button_y_space)
.setSize(B_C.button_width+2*B_C.button_x_space, B_C.button_height)
.setColor(color_title)
cp5.getController("SH 2 E: ")
.getCaptionLabel()
.setFont(font0).setColor(0xFF000000)

cp5.addButton("fEfEE A (L)")
.setPosition(B_C.button_start_x+B_C.button_x_space, B_C.button_start_y + 25 * B_C.button_y_space)
.setSize(B_C.button_width, B_C.button_height)
.setld(23)
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.setColor(color_change)
cp5.getController("fEf& & 5 (L))

.getCaptionLabel()

.setFont(font0)

void draw_all_things() {
if (1B_C.b_get_buffer) {
for (Simple_tissue simple_tissue : simple_tissue_manager.all_simple_tissues) {

if (simple_tissue.street.width <= 10) {
simple_tissue.street.get_buffer_road(simple_tissue.street.width * 0.5);

}

if (simple_tissue.street.width > 10) {
simple_tissue.street.get_buffer_road(10 * 0.5);

}
B_C.b_get_buffer = true;

}
if ('B_C.top_3d) {
if (B_C.draw_what) % 3 ==0) {
cam.begin3d();
for (Plot land : plots_manager.plots) {
if (1B_C.can_draw_building) {
land.draw_common_basic_land(render, this);
}
if (B_C.can_draw_building) {
land.draw_background_land(render, this);
pushMatrix();
translate(0, 0, 10);
for (Building building : land.in_buildings) {

building.draw_common_qgf_mark_building(render, this);

}
popMatrix();
}
}
if (B_C.b_see_detailed) {
pushMatrix();

translate(0, 0, 15);
if (B_C.b_land_text) {
if (IB_C.can_draw_building) {
plots_manager.plots.get(plots_manager.see_detailed_plot).draw_choosen_basic_land(render,

this);

95



N A7

if (B_C.can_draw_building) {

building_manager.buildings.get(building_manager.see_detailed_building).draw_choosen_gf_mark_building(render, this);

}
}
if (!B_C.b_land_text) {
for (Plot land :
simple_tissue_manager.all_simple_tissues.get(simple_tissue_manager.see_detailed_road).plot_series) {
if (1B_C.can_draw_building) {
land.draw_choosen_basic_land(render, this);

}
if (B_C.can_draw_building) {
pushMatrix();
translate(0, 0, 5);
for (Building building : land.in_buildings) {
building.draw_choosen_qgf_mark_building(render, this);
}
popMatrix();
}
}
}
popMatrix();
}
pushMatrix();

translate(0, 0, 30);
for (Simple_tissue simple_tissue : simple_tissue_manager.all_simple_tissues) {
simple_tissue.street.draw_common_buffer_basic_road(render, this);
}
popMatrix();
if(B_C.b_see_detailed) {
if (1B_C.b_land_text) {
pushMatrix();
translate(0, 0, 40);
if (B_C.b_get_buffer) {

simple_tissue_manager.all_simple_tissues.get(simple_tissue_manager.see_detailed_road).street.draw_detailed_buffer_basic_road(re
nder, this);

}
popMatrix();

}

if (B_C.draw_what) % 3==1) {
cam.begin3d();
for (Plot land : plots_manager.plots) {
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if (1B_C.can_draw_building) {
land.draw_common_mark_land(render, this);
}
if (B_C.can_draw_building) {
land.draw_background_land(render, this);
pushMatrix();
translate(0, 0, 10);
for (Building building : land.in_buildings) {
building.draw_common_dc_mark_building(render, this);

}
popMatrix();
}
}
if (B_C.b_see_detailed) {
pushMatrix();

translate(0, 0, 15);
if (B_C.b_land_text) {
if (IB_C.can_draw_building) {
plots_manager.plots.get(plots_manager.see_detailed_plot).draw_choosen_mark_land(render,
this);
}
if (B_C.can_draw_building) {

building_manager.buildings.get(building_manager.see_detailed_building).draw_choosen_dc_mark_building(render, this);

}
}
if (!B_C.b_land_text) {
for (Plot land :
simple_tissue_manager.all_simple_tissues.get(simple_tissue_manager.see_detailed_road).plot_series) {
if (!B_C.can_draw_building) {

land.draw_choosen_mark_land(render, this);

}
if (B_C.can_draw_building) {
pushMatrix();
translate(0, 0, 5);
for (Building building : land.in_buildings) {
building.draw_choosen_dc_mark_building(render, this);
}
popMatrix();
}
}
}
popMatrix();
}
pushMatrix();
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translate(0, 0, 30);
for (Simple_tissue simple_tissue : simple_tissue_manager.all_simple_tissues) {
simple_tissue.street.draw_common_buffer_mark_road(render, this);
}
popMatrix();
if(B_C.b_see_detailed) {
if (B_C.b_land_text) {
pushMatrix();
translate(0, 0, 40);
if (B_C.b_get_buffer) {

simple_tissue_manager.all_simple_tissues.get(simple_tissue_manager.see_detailed_road).street.draw_detailed_buffer_mark_road(re
nder, this);

}
popMatrix();

}
if (B_C.draw_what) % 3 ==2) {
cam.begin3d();
for (Plot land : plots_manager.plots) {
if (1B_C.can_draw_building) {
land.draw_design_land(render, this);
}
if (B_C.can_draw_building) {
land.draw_background_land(render, this);
pushMatrix();
translate(0, 0, 10);
for (Building building : land.in_buildings) {
building.draw_design_building(render, this);

}
popMatrix();
}
}
if (B_C.b_see_detailed) {
pushMatrix();

translate(0, 0, 15);
if (B_C.b_land_text) {
if (IB_C.can_draw_building) {

plots_manager.plots.get(plots_manager.see_detailed_plot).draw_choosen_design_land(render, this);

}
if (B_C.can_draw_building) {

building_manager.buildings.get(building_manager.see_detailed_building).draw_choosen_design_building(render, this);
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}
if (!B_C.b_land_text) {
for (Plot land :
simple_tissue_manager.all_simple_tissues.get(simple_tissue_manager.see_detailed_road).plot_series) {
if (1B_C.can_draw_building) {
land.draw_choosen_design_land(render, this);

}
if (B_C.can_draw_building) {
pushMatrix();
translate(0, 0, 5);
for (Building building : land.in_buildings) {
building.draw_choosen_design_building(render, this);
}
popMatrix();
}
}
}
popMatrix();
}
pushMatrix();

translate(0, 0, 30);
for (Simple_tissue simple_tissue : simple_tissue_manager.all_simple_tissues) {
simple_tissue.street.draw_common_buffer_design_road(render, this);
}
popMatrix();
if(B_C.b_see_detailed) {
if (1B_C.b_land_text) {
pushMatrix();
translate(0, 0, 40);
if (B_C.b_get_buffer) {

simple_tissue_manager.all_simple_tissues.get(simple_tissue_manager.see_detailed_road).street.draw_detailed_buffer_design_road(r
ender, this);

}
popMatrix();

}

building_manager.draw_off_things(render, this);
pushMatrix();

translate(0, 0, 50);

if (B_C.can_draw_start_point) {

simple_tissue_manager.draw_start_point(render, this);
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if (B_C.can_draw_end_point) {
simple_tissue_manager.draw_end_point(render, this);
}
popMatrix();
}
if (B_C.top_3d) {
if (B_C.draw_what) % 3 ==0) {
cam.begin3d();
for (Plot land : plots_manager.plots) {
if (1B_C.can_draw_building) {
land.draw_common_basic_land(render, this);
}
if (B_C.can_draw_building) {
land.draw_background_land(render, this);
for (Building building : land.in_buildings) {
building.draw_qgf_mark_building_block(render, this);

}
for (Simple_tissue simple_tissue : simple_tissue_manager.all_simple_tissues) {

simple_tissue.street.draw_common_buffer_basic_road(render, this);

}
if (B_C.draw_what) % 3==1) {
cam.begin3d();
for (Plot land : plots_manager.plots) {
if (1B_C.can_draw_building) {
land.draw_common_mark_land(render, this);
}
if (B_C.can_draw_building) {
land.draw_background_land(render, this);
for (Building building : land.in_buildings) {
building.draw_mark_building_block(render, this);

}
/& &
for (Simple_tissue simple_tissue : simple_tissue_manager.all_simple_tissues) {

simple_tissue.street.draw_common_buffer_mark_road(render, this);

100



TS
S(H'WI‘IIIC.\S’II‘ UNIVERSITY



	摘要
	Abstract
	第一章 绪论
	1.1 研究背景
	1.1.1 选题背景
	1.1.2 选题来源

	1.2 国内外研究现状
	1.2.1 历史地段的形态认知方法
	1.2.2 当前历史地段保护更新中的适应性方法与思路
	1.2.3 量化分析方法在城市形态研究中的应用

	1.3 研究目的与意义
	1.3.1 研究目的
	1.3.2 研究意义

	1.4 研究对象与内容
	1.5 研究方法
	1.6 论文框架

	第二章 历史地段的空间形态认知与保护更新方法
	2.1 历史地段的空间形态认知研究
	2.1.1 早期的城市形态认知方法
	2.1.2 形态类型学中层级结构思维的发展
	2.1.3 克罗普夫的组合层级结构
	2.1.4 中国历史地段的层级结构表述
	2.1.5 层级结构框架的应用意义

	2.2 国内历史地段保护与更新的工作方法
	2.2.1 地产开发模式
	2.2.2 乌镇模式
	2.2.3 小尺度、渐进式的工作模式
	2.2.4 依托数字化方法的工作模式

	2.3 本章小结

	第三章 荷花塘历史文化街区的层级结构解析与数学模型建构
	3.1 荷花塘历史文化街区空间形态元素的认知与分析
	3.1.1 荷花塘历史文化街区的层级结构及其空间元素属性
	3.1.2 单一肌理层级的认知与解析
	3.1.3 地块层级的认知与解析
	3.1.4 建筑层级的认知与解析
	3.1.5 对城市肌理的认知与解析

	3.2 基于层级结构框架的数学模型建构
	3.2.1 数据读取
	3.2.2 Java语言环境中层级结构框架的构建
	3.2.3 数学模型中的形态解析

	3.3 针对中国历史地段特性的模型调整
	3.3.1 并联
	3.3.2 套叠

	3.4 本章小结

	第四章 设计决策辅助工具的搭建与工作流程
	4.1 设计决策辅助工具的界面构建
	4.1.1 工具用户界面的布局
	4.1.2 街区分析总图的三个模式
	4.1.3 数据显示栏与操作面板

	4.2 局部空间要素的调整与全局结果反馈
	4.2.1 单一肌理层级上的调整
	4.2.2 地块层级上的调整
	4.2.3 建筑层级上的调整

	4.3 依托该工具的辅助决策工作流程
	4.4 本章小结

	第五章 设计决策辅助工具的应用检验
	5.1 设计决策辅助工具的应用价值
	5.1.1 信息整合与地块功能决策
	5.1.2 道路规划与地块划分的辅助决策

	5.2 设计决策辅助工具的局限性与不足
	5.2.1 形态分析的局限性
	5.2.2 客观评价的局限性
	5.2.3 技术层面的可改进之处

	5.3 本章小结

	第六章 结论
	6.1 研究总结
	6.2 研究展望
	6.3 结语

	参考文献
	附录

