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10.1 #RATAREG
startup.c (E & /EE 1£43)

int NO_AUTO_MODE = 1;

execute task.c (EHEE/EE 1C4G)

#include "execute_task.h"

#include "can_device.h"
#include "uart_device.h"
#include "cmsis_os.h"
#include "calibrate.h"
#include "pid.h"
#include "sys.h"

//uint8_t test_key value;

extern uint8_t relay;

extern uint8_t if_pick;

extern uint8_t if put;

extern uint8 t which_storage; // @ is left, 1 is right
extern uint8_t usart3_recv[];

extern int CV_offest;

long pick_time_begin = 0;
//uintl6_t servo_angle = 1000;

void Usart3 callback()

if (usart3_recv[@] = '-")
CV_offest = -(usart3_recv[1l] * 100 + usart3_recv[2] * 10 +
usart3_recv[3]);
else if (usart3_recv[0] = '0")

CV_offest = usart3_recv[1l] * 100 + usart3_recv[2] * 10 + usart3_recv[3];

}
}



void execute_task(const void *argu)

{
/ R EEHAALL
arm_moto_init();
storage_moto_init();
uart_init(USER_UART3, 9600, WORD LEN 8B, STOP_BITS 1, PARITY _NONE);
uart_recv_callback_reglster(USER_UART3 Usart3_ca11back),
uart_receive_start(USER_UART3, usart3_recv, 4);

write led io(LASER_IO, LED ON);
while (1)
if ((rc.kb.bit.X && rc.kb.bit.SHIFT == 0) || rc.swl == 1)

if_pick = 1;
pick_time_begin = HAL GetTick();

if ((rc.kb.bit.X &% rc.kb.bit.SHIFT == 1) || rc.swl == 2)
{

if put = 1;
) pick_time_begin = HAL GetTick();
if (rc.kb.bit.Q)
which_storage = 1;
%F (rc.kb.bit.E)
{ which_storage = 2;

}

arm_moto_control();
storage_moto_control();
io_pwm_control();

osDelay(7);

test custom.c

#include "execute_task.h"
#include "can_device.h"
#include "uart_device.h"
#include "pid.h"

#include "sys.h"

#include "rm_hal_lib.h"
#include "cmsis_os.h"

intl6_t test_moto_speed = 0;
intl6_t test_moto_current[1];

// test values
uint8_t relay =
uint8_t get_ helght = 0; // do not set it to 1 if auto mode is enabled

uint8_t if_pick = 0;

uint8 t if put = 9;

uint8_t which_storage = 1; // 1 is left, 2 is right
uint8_t usart3_recv[4];

int lift_angle = ©;

extern long pick_time_begin;

int time_after_start;

extern int NO_AUTO_MODE; // set it @ startup.c

int CV_offest = 0;

uint8_t ir_sensor[6];



int1l6_t arms[3][4];
// CAN1: Ox1ff
// [X] [@] angle_set [1] speed_set [2] current

// [0] 5 - fric wheel 1 (2006)

// init: @, situl: 60, situ2: N/A

// [1] 6 - fric wheel 2 (2006)

// any situ: - (fric wheel 1)

// [2] 7 - up&down (3508)

// init: N/A, situl: N/A, situ2: -500
// [3] 8 - pitch (3508)

// init: 60, situl: @, situ2: 270

// max: 1330

intl6_t storage[3][2];
// CAN2: @x200
// [X] [@] angle_set [1] speed_set [2] current

// [0] 1 - 1/r (2006)
// 1: -100(init), med: 500, r: 1100
// [1] 2 - somewhat (2006)

intle_t height;

void io pwm_control(void)

if (relay ==
write digital io(7, 1);
else

write digital io(7, 0);
if (get_height == 1)
{

height = ©; // reset no. of blocks
read digital io(1, &ir_sensor[@]); // block ©
read_digital io(2, &ir_sensor[1]); // block 1
read_digital io(3, &ir_sensor[2]); // block 2

read digital io(4, &ir_sensor[3]); // block 3
//read_digital io(5, &ir_sensor[4]); // block 4
//read_digital io(6, &ir_sensor[5]); // block 5

for (int 1 = 9; 1 < 4; i++) // get no. of blocks

if (ir_sensor[i] == 0)
height++;

}

void arm_moto_control(void)

{ Y Y
/ /ReR iz REBHAIR E
//set_pwm_group_param(PWM_GROUP1, 20000);

/ | FEEHmE
//start_pwm_output(PWM_IO1);
//set_pwm_param(PWM_I01,2200);

time_after_start = (HAL GetTick() - pick_time_begin) / 100;
if (TNO_AUTO_MODE)
{ // auto pick
if (if_pick == 1)
{
// pid_init(&pid_arms[@][3], 7000, 0, 50, 0.1, 0.1);
if (time_after_start < 5)

if (which_storage == 1)



storage[0][9] = -80;
if (which_storage == 2)

storage[0][0] = 980;
pid init(&pid_arms[©][3], 7000, @, 15, 0.1, 0.1);
arms[@][3] = 0; // pitch goes downward

if (time_after_start >= 5 && time_after_start < 10)

arms[@][0] = 68; // fric goes, brick picked

if (time_after_start >= 10 && time_after_ start < 20)

{
height = 0; // reset no. of blocks

read _digital io(1, &ir_sensor[@]); //block ©
read digital io(2, &ir_sensor[1]); //block 1
read digital io(3, &ir_sensor[2]); //block 2
read _digital io(4, &ir_sensor[3]); //block 3
//read_digital io(5, &ir_sensor[4]); //block 4
//read digital io(6, &ir_sensor[5]); //block 5

for (int 1 = 9; i < 4; i++) // get no. of blocks

if (ir_sensor[i] == 0)
height++;

}

switch (height)

{

case 0O:
lift_angle = 560;
break;

case 1:
lift_angle = 620;
break;

case 2:
lift_angle = 770;
break;

case 3:
lift_angle = 920;
break;

default:

if pick = @; // 4 blocks in this storage
if (which_storage == 1)
which_storage = 2;
else
which_storage = 1;
break;

}
arms[0][2] = 1lift_angle; // up&down goes upward to value set
}

if (time_after_start >= 20 && time_after_start < 40)
pid init(&pid_arms[©][3], 7000, 0, 15, 0.1, 0.1);
arms[0][3] = 200; // pitch goes upward to value set

if (time_after_start >= 45 && time_after_start < 50)

arms[0][0@] = 170; // fric continues going, brick stored

if (time_after_start >= 50 && time_after_start < 60)

pid_init(&pid_arms[©][3], 7000, 0, 40, 0.1, 0.1);
arms[0][3] = 70; // pitch goes back to critical vaule



}
if (time_after_start >= 65)

{
lift_angle = 0;
storage[0][0] = 500;
arms[0][2] = ©; // up&down resets
arms[0][@] = ©; // fric goes back
if pick = 0;

}

}
if (if_put == 1)

if (time_after_start >= 0 && time_after_start < 10)

if (which_storage == 1)
storage[0][0] = -80;
if (which_storage == 2)
storage[0][0] = 980;

}

if (time_after_start >= 10 && time_after_start < 20)
{

// here is number of blocks
height = 9; // reset no. of blocks

read _digital io(1, &ir_sensor[@]); //block ©
read digital io(2, &ir_sensor[1]); //block 1
read digital io(3, &ir_sensor[2]); //block 2
read _digital io(4, &ir_sensor[3]); //block 3
//read_digital io(5, &ir_sensor[4]); //block 4
//read_digital io(6, &ir_sensor[5]); //block 5

for (int 1 = 9; i < 4; i++) // get no. of blocks

if (ir_sensor[i] == 0)
height++;

}

switch (height)

case 1:
lift _angle = 560;
break;

case 2:
lift_angle = 620;
break;

case 3:
lift_angle = 770;
break;

case 4:
lift_angle = 920;
break;

default:

//if _put = @; // © block(s) in this storage
if (which_storage == 1)
which_storage = 2;
else
which_storage
break;

1

}
arms[0][2] = 1lift_angle; // up&down goes upward to value set
}

if (time_after_start >= 20 && time_after_start < 27)

pid_init(&pid_arms[©][3], 7000, ©, 50, 0, 0);



arms[@][3] = 1 79; // pitch goes from critical to value set

if (time_after_start >= 27 && time_after_start < 33)

{
pid_init(&pid_arms[0©][3], 7000, 0, 15, 0, 0);
arms[@][3] = 210; // pitch goes from critical to value set
}
if (time_after_start >= 36 && time_after_ start < 40)
{
arms[@][@] = -68; // fric
}
if (time_after_start >= 40 && time_after_start < 47)
{
pid init(&pid_arms[0©][3], 7000, @, 50, 0.1, 0.1);
arms[@][3] = 70; // pitch goes back to critical vaule
}
if (time_after_start >= 47 && time_after_start < 60)
{
pid init(&pid_arms[©][3], 7000, @, 15, 0.1, 0.1);
arms[@][3] = 0; // pitch goes back to critical vaule
pid _init(&pid_arms[0©][3], 7000, @, -1, 0, 0);
arms[0][2] = @; // reset downward
}
if (time_after_start >= 60 && time_after start < 65)
{
arms[0][0] = -140; // brick released
}
if (time_after_start >= 65 && time_after_start < 70)
{
pid_init(&pid_arms[©][3], 7000, @, 50, 0.1, 0.1);
storage[0][0] = 500;
arms[@][3] = 70; // pitch resets
arms[0][2] = ©; // up&down resets
arms[0][0] = ©; // fric goes back
if _put = 9;
}

}
if (if_pick == 0 8&& if _put == 0)
{

pid_init(&pid_arms[©][3], 7000, 0, 50, 0.1, 0.1);
storage[0][9] = 500;

arms[@][3] = 70; // pitch resets
arms[0][2] = ©; // up&down resets
arms[0][@] = @; // fric goes back

}

// calculate and send currents to motors
arms[2][0] = pid_calc(&pid_arms[1][©], moto_arms[0©].speed_rpm,
pid calc(&pid_arms[@][0], moto_arms[@].total_angle
36.0, arms[0][0]));
arms[2][1] = pid_calc(&pid_arms[1][1], moto_arms[1].speed_rpm,
pid calc(&pid_arms[©][1], moto_arms[1].total_angle
36.0, -arms[0][0]));
arms[2][2] = pid_calc(&pid_arms[1][2], moto_arms[2].speed_rpm,
pid calc(&pid_arms[©][2], moto_arms[2].total_angle
19.2, arms[0][2]));
arms[2][3] = pid_calc(&pid_arms[1][3], moto_arms[3].speed_rpm,
pid calc(&pid_arms[©][3], moto_arms[3].total_angle
19.2, arms[0][3]));

send_arm_moto_current(arms[2]);



void arm_moto_init(void)

{

// PID init:

//
//
//
//
//

pid init(&pid_arms[©][0], 7000, 0,
pid_init(&pid_arms[0][1], 7000,
pid_init(&pid_arms[0][2], 7000,
pid init(&pid_arms[0©][3], 7900,

[0] angle_set
[0] 5 - fric wheel 1 (2006)
[1] 6 - fric wheel 2 (2006)

[2] 7 - up&down
[3] 8 - pitch

// PID init:

//
//
//
//
/7

[1] speed_set

(3508)
(3508)
35,
35,
26,

0,
9,
0, 15,

[0] 5 - fric wheel 1 (2006)
[1] 6 - fric wheel 2 (2006)

[2] 7 - up&down
[3] 8 - pitch

(3508)
(3508)
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pid_init(&pid_arms[1][0], 7000, 0, 10,
pid init(&pid_arms[1][1], 7900, @, 10,
pid_init(&pid_arms[1][2], 7000, 0, 10,
pid_init(&pid_arms[1][3], 1loeee, o, 10, O,

// relay @ GPIO 7

set digital io dir(7, I0_OUTPUT);

// LEDs on camera @ GPIO 8-9

set digital io dir(8, IO_OUTPUT);

set digital io dir(9, IO_OUTPUT);
}

void storage moto_control(void)

storage[2][9] = pid_calc(&pid_storage[1][0], moto_storage[9].speed_rpm,

pid calc(&pid_storage[0][9],
moto_storage[0].total _angle / 36.0, storage[©0][9]));

//storage[2][1] = pid_calc(&pid_storage[1][1], moto_storage[l].speed_rpm,
//

pid_calc(&pid_storage[0][1],
moto_storage[1l].total _angle / 36.0, storage[@][1]));
send_storage_moto_current(storage[2]);
}

void storage _moto_init(void)

// PID init:

//
//
//

pid init(&pid_storage[0][©], 10000, 0, 15, 0.1,
pid init(&pid_storage[0][1], 7000, @, 0.5, 0.1,

[0] angle_set
[0] 1 - 1/r (2006)
[1] 2 - somewhat (2006)

// PID init:

//
//
/7

[1] speed_set
[0] 1 - 1/r (2006)
[1] 2 - somewhat (2006)

0.5);
9);

pid_init(&pid_storage[1][©], 10000, 0, 3, 0.1, 0.5);

pid init(&pid_storage[1][1], 7000, 0, 1, 0.1, 9);

// IRs @ GPIO 1-6

set _digital io dir(1,
set_digital io dir(2,
set_digital_io_dir(3,
set digital io dir(4,
//set_digital io dir(5
//set_digital_io_dir(6

I0_INPUT);
I0_INPUT);
I0_INPUT);
I0_INPUT);
, I0_INPUT);
, TIO_INPUT);



if (!NO_AUTO_MODE)
storage[0][0]
else
storage[90][9]

500;

]
()
[

10.2 H—FEREERY
#include <iostream>
#include <cstdio>
#include <algorithm>
#include <cstring>
#include <vector>
#include <map>

#include <utility>
#include <stdlib.h>

using namespace std;

const int MAX_N = 8;
const char* colorRefer = "RBGY";
bool flag = false; //mark whether the solution 1is found

char graph[MAX_N + 5][MAX_N + 5];
char graph_for_print[MAX_ N + 5][MAX_ N + 5]; //keep the original input unchanged

int gr[] = {-1, o, 1, @}, gc[] = {0, -1, @, 1}; //moving direction arrays
int color[MAX_N][MAX_N] = {0};

//STL
map<char, int> toNum;
vector<pair<int, int> > paint[4 + 5];

int currentIndex = 1;
int prevIndex = 0;

bool vis(int row, int column) {
//check if element graph[row][column] is visited
return color[row][column]; //state compression

}

void printGraph() {
//repaint the graph
for (int i = @; i < MAX_N; i++) {
for (int j = 0; j < MAX_N; j++) {
graph_for_print[i][j] = graph[i][]];
}
}
for(int 1 = 0; i < 4; i++) {
for(int j = 0; j < paint[i].size(); j++) {
int x = paint[i][j].first, y = paint[i][j].second;
graph_for_print[x][y] = colorRefer[i];
}

}

printf("\n");

//print the solution

for(int i = 0; i < MAX N; i++) {
for(int j = 0; j < MAX_N; j++) {



printf("%c", graph_for_print[i][j]);

}
printf("\n");

void dfs(int row, int column, char ch) {
if (flag) return;

int newRow, newCol;
for (int k = 0; k < 4; k++) {
newRow = row + grl[k];
newCol = column + gc[k];
//find the path
if (@ <= newRow && newRow < MAX N && @ <= newCol && newCol < MAX_N
&8& !vis(newRow, newCol)) {
if (graph[newRow][newCol] == "W"') {
color[newRow][newCol] = 1;
paint[toNum[ch]].push_back(make_pair(newRow, newCol));
dfs(newRow, newCol, ch);

//unmark if the path is invalid
currentIndex++;
paint[toNum[ch]].pop_back();
color[newRow][newCol] = ©;
} else if (graph[newRow][newCol] == ch && !vis(newRow, newCol)) {
//reached the same color, path found
color[newRow][newCol] = 1;
bool finished = true;

//find other colors' paths
for (int i = 0; i < MAX_N && finished; i++) {
for (int j = 0; j < MAX_N && finished; j++) {
if (graph[i][j] !'= '"W' && lvis(i, j)) {
color[i][j] = 1;
dfs(i, j, graph[i][i]);

finished = false;
color[i][]j] = ©;

}

if (finished) {
bool full = true;
for (int i = 0; i < MAX_N && full; i++) {
for (int j = 0; j < MAX_N && full; j++) {
if (lvis(i, 3)) {
full = false;

}
}
}
if (full) {
if (currentIndex != prevIndex) {
printGraph();

flag = true;



return;

}
} else {
color[newRow][newCol] = ©;
}
} else {

color[newRow][newCol] = O;

}

}

int main() {
//read input && 1init
for(int i = ©; i < MAX_N; i++) {
for(int j = 0; j < MAX_N; j++) {
scanf("%c", &graph[i][j]);
}
getchar();
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//find solution
for(int i = ©; i < MAX_N && !flag; i++) {
for(int j = 0; j < MAX_N & !flag; j++) {

if(graph[i][j] '= "W") {
color[i][j] = 1;
dfs(i, j, graph[i][]j]);

}

if(!flag) printf("\nSolution Not Found.\n");
return 0;

10.3 ERIRAMKEE

#include <stdio.h>

#include <iostream>

#include <opencv2/opencv.hpp>

#include <opencv2/highgui/highgui.hpp>
#include <opencv2/imgproc/imgproc.hpp>
#include <opencv2/core/core.hpp>
#include <memory>

#include <string.h>

#include "trace.h"

#include “trace.cpp”

using namespace std;



using namespace cv;

extern int iLowH, ilLowS, ilLowV;
extern int iHighH, iHighS, iHighV;

int angle_x[4];
int angle_y[4];
void showpeacture(Mat peacture);

/ IR RF
const int y = 480;
const int x = 640;

/WA A B

int RGB[3][y][x];//RGB == 012

int R=90, G=1, B =2, Y = 3;

int HSV[3][y][x];//HSV == @12

int H=9, S=1, V= 2;

bool rgb_color[y][x][4] = { @ };//RGBY = 0123
bool hsv_color[y][x][4] {9 };

Mat matSrc, matDst_RGB, matDst_HSV;

Mat matDst_GRAY[6];

Mat normImage;/ /)5 1l

Mat scaledImage;/ /4174 )5 (1 )\ AL JC A5 B Y 1) <]

int thresh = 30; //477HH
int max_thresh = 175; //& KBME

Scalar Red(©, @, 255), Green(®, 0, 255), Blue(@, 0, 255), Yellow(®, @, 255);

bool LR;

vector<int> centerX;

void drawRect(const RotatedRect &box, Mat &dst, vector<int> *centerX) {
Point2f vertex[4];
box.points(vertex);

VA ks S AN AR ENEE VAEY 7

line(dst, vertex[0], vertex[1], Scalar(1lee, 200, 211), 3, LINE_AA);
line(dst, vertex[1], vertex[2], Scalar(lee, 200, 211), 3, LINE_AA);
line(dst, vertex[2], vertex[3], Scalar(1ee, 200, 211), 3, LINE_AA);
line(dst, vertex[3], vertex[0], Scalar(1lee, 200, 211), 3, LINE_AA);

YVE S ISRVt 7

Point s, 1, r, u, d;

s.x = (vertex[0].x + vertex[2].x) / 2.0;
s.y = (vertex[0].y + vertex[2].y) / 2.0;
l.x = s.x - 10;
l.y

= s.y;

r.Xx = s.x + 10;



Y

X = S.X;
= s.y - 10;

d.x = s.Xx;

d.y = s.y + 10;

line(dst, 1, r, Scalar(100, 200, 211), 2, LINE_AA);
line(dst, u, d, Scalar(100, 200, 211), 2, LINE_AA);

//if ((s.x) - 320)-0

[/ EDBHER 1 see

char movel[25];

char move2[20];

sprintf(movel, "x: %d y: %d d: %d", int(s.x) - 320, int(s.y) - 240,
int(box.angle + 90));

sprintf(move2, "h: %d w: %d", int(box.size.height), int(box.size.width));

putText(dst, movel, Point(s.x, s.y), FONT_HERSHEY_PLAIN, 1, Scalar(124, 252,
0), 1, 8, false);
putText(dst, move2, Point(s.x, s.y + 15), FONT_HERSHEY_PLAIN, 1, Scalar(124,

252, 0), 1,

centerX-

8, false);

>push_back(s.x - 320);

int main(int argc, char* argv[]) {
/*BUG E3 5E XTI * /
int size =y * x;
/ 1 IE AR SR I L - >matDs t
VideoCapture cap(9);
if ('cap.isOpened()) {
return -1;

}

/¥ BB LS

capture.
capture.
capture.
capture.
.set(CV_CAP_PROP_CONTRAST,40);//XILL/¥ 40

capture

capture.
capture.
capture.

*/

= g

set(CV_CAP_PROP_FRAME_WIDTH, 1080);// % /%
set(CV_CAP_PROP_FRAME_HEIGHT, 960);// /¥
set(CV_CAP_PROP_FPS, 30);//MWi%t

set(CV_CAP_PROP_BRIGHTNESS, 1);//#:/% 1

set(CV_CAP_PROP_SATURATION, 50);//Mif1J¥ 50
set(CV_CAP_PROP_HUE, 50);//ftifi 50
set (CV_CAP_PROP_EXPOSURE, 50);//M)t 50

[ 1FTENTAG RS2
printf("width = %.2f\n", cap.get(CV_CAP_PROP_FRAME_WIDTH));
printf("height = %.2f\n", cap.get(CV_CAP_PROP_FRAME_HEIGHT));



printf("contrast = %.2f\n", cap.get(CV_CAP_PROP_CONTRAST));
printf("saturation = %.2f\n", cap.get(CV_CAP_PROP_SATURATION));
printf("exposure = %.2f\n", cap.get(CV_CAP_PROP_EXPOSURE));

while (1) {
cap >> matSrc;
resize(matSrc, matDst RGB, Size(x, y), 0, ©, INTER_NEAREST);//3KHl RGB 1%
IFAR R RS
cvtColor(matDst_RGB, matDst_HSV, COLOR_BGR2HSV);//RGB->HSV

for (int i = 0; 1 < 4; i++) {
//int i = 1;
L1177 7777 77777777777777777777777777777777777
chose_color(i);//EHE R A it /RED=0, GREEN=1,BLUE=2, YELLOW=3;
[IT1177 7707 77777777777777777777777777777777777
inRange(matDst_HSV, Scalar(iLowH, ilLowS, iLowV), Scalar(iHighH,
iHighS, iHighV), matDst_GRAY[i]);
if (iHighH == 180) {
inRange(matDst_HSV, Scalar(@, iLowS, iLowV), Scalar(1@, iHighS,
iHighV), matDst_GRAY[4]);
for (int r = 0; r <y; r+) {
for (int j = 9; j < x; j++) {
if (matDst_GRAY[4].at<uchar>(r, j) == 255) {
matDst_GRAY[i].at<uchar>(r, j) = 255;

Mat element = getStructuringElement(MORPH_RECT, Size(5, 5));

Mat element2 = getStructuringElement(MORPH_RECT, Size(5, 5));

/17T #8AE

morphologyEx(matDst_GRAY[i], matDst_GRAY[i], MORPH_OPEN, element);
[/ VAR (R — LR IEIN)

morphologyEx(matDst_GRAY[i], matDst_GRAY[i], MORPH_CLOSE, element2);
blur(matDst_GRAY[i], matDst GRAY[i], Size(2, 2));

Mat matDst_GRAY_1 = Mat::zeros(matDst_GRAY[i].rows,
matDst_GRAY[i].cols, CV_8UC3);

vector<vector<Point>> contours;

vector<Vec4i> hierarchy;

findContours(matDst_GRAY[i], contours, hierarchy, RETR_CCOMP,
CHAIN_APPROX_SIMPLE);

int index = 0;

constexpr auto sizelimit = 8000.0;
if (contours.size() > 0) {
//RotatedRect max = minAreaRect(Mat(contours[0]));



centerX.

}

for (auto contour : contours) {
auto rect = minAreaRect(Mat(contour));
if (rect.size.width * rect.size.height > sizelimit) {
drawRect(rect, matDst_RGB, &centerX);

}
int minDist = 500;
if (!centerX.empty()) {
for (vector<int>::const_iterator iter = centerX.cbegin(); iter !=

cend(); iter++)
{
if ((abs(*iter)) < abs(minDist)) minDist = *iter;
}

if (minDist > 8) { cout << 2 << endl; }
else if (minDist < -8) { cout << © << endl; }
else { cout << 1 << endl; }

¥
//1lmin = 0;
//rmin = 0;

centerX.clear();

//see_black_line(matDst_HSV, matDst_RGB, matDst_GRAY[5]);
//imshow("GRAY", matDst_GRAY[3]);
//imshow("HSV", matDst_HSV);
imshow("RGB", matDst_RGB);
if (waitKey(50) == 27)
break;

return 0;

void showpeacture(Mat peacture) {
namedWindow("MyWindow", CV_WINDOW_AUTOSIZE);
//1E MyWindow [P & H HH BoRAAAETE img TR B A

imshow("MyWindow", peacture);

/15

ERFEEIA LT

waitKey(0);
/ /45 % MyWindow [ % I
destroyWindow("MyWindow");

}

2.trace.

cpp

#include "opencv2/opencv.hpp"
#include "iostream"
#include "trace.h"



using namespace cv;
using namespace std;

int iLowH, ilLowS, ilLowV;
int iHighH, iHighS, iHighv;

void chose_color(int color) {

//RED

if (color == 0) {
ilowH = 156; iHighH = 180;
ilowS = 140; iHighS = 255;
ilowV = ©; iHighV = 255;

}

//GREEN

if (color == 1) {
ilowH = 63; iHighH = 80;
ilowS = 130; iHighS = 255;
ilowV = 0; iHighVv = 255;

}

//BLUE

if (color == 2) {
ilowH = 100; iHighH = 124;
ilowS = 125; iHighS = 255;
ilowV = 0; iHighv = 255;

}

//YELLOW

if (color == 3) {
ilowH = 14; iHighH = 23;
ilowS = 130; iHighS = 255;
ilowV = ©; iHighV = 255;

void see black line(Mat input, Mat output, Mat GRAY) {
inRange(input, Scalar(20, @, @), Scalar(lee, 255, 150), GRAY);
Canny(GRAY, GRAY, 3, 9, 3);

vector<Vec4i> Lines;

HoughLinesP(GRAY, Lines, 1, CV_PI / 360, 170, 30, 15);

for (size_t i = 0; i < Lines.size(); i++)

{

line(output, Point(Lines[i][@], Lines[i][1]), Point(Lines[i][2],

Lines[i][3]), Scalar(®@, @, 255), 2, 8);

}
}

3.trace.h
#ifndef TRACE_H
#define TRACE_H



#include <opencv2/highgui/highgui.hpp>
#include <opencv2/imgproc/imgproc.hpp>
#include <opencv2/core/core.hpp>

void chose_color(int color);
void see black line(cv::Mat input, cv::Mat output, cv::Mat GRAY);

#endif // !TRACE_H

10.4 Ul A5

MainPage.xaml.cs

using Windows.UI;

using Windows.UI.Core;

using Windows.UI.Xaml;

using Windows.UI.Xaml.Media;

using Windows.UI.Xaml.Controls;

using Windows.ApplicationModel.DataTransfer;
//using static RoboMaster.CellModel;

using static Windows.UI.Colors;

//using static RoboMaster.CellModel.What;

using System;
using Windows.UI.ViewManagement;
//using Windows.ApplicationModel.Core;

namespace RoboMaster {
public sealed partial class MainPage {
private readonly Button[] _buttons = new Button[64];
//private readonly CellModel cells = new CellModel();
private int[] colors = { @, 0, 0, 0 };
private bool readClip = false;

private AcrylicBrush myWhite = new AcrylicBrush();
private AcrylicBrush myRed = new AcrylicBrush();
private AcrylicBrush myGreen = new AcrylicBrush();
private AcrylicBrush myBlue = new AcrylicBrush();
private AcrylicBrush myYellow = new AcrylicBrush();

public MainPage() {
InitializeComponent();

ApplicationViewTitleBar titleBar = ApplicationView.
GetForCurrentView().TitleBar;

titleBar.ButtonBackgroundColor = Colors.Transparent;

titleBar.ButtonInactiveBackgroundColor = Colors.Transparent;

myWhite.BackgroundSource = AcrylicBackgroundSource.HostBackdrop;
myWhite.TintColor = Color.FromArgb(240, 255, 255, 255);
myWhite.FallbackColor = Color.FromArgb(200, 220, 220, 220);
myWhite.TintOpacity = 0.8;

myRed.BackgroundSource = AcrylicBackgroundSource.HostBackdrop;
myRed.TintColor = Red;

myRed.FallbackColor = OrangeRed;

myRed.TintOpacity = 0.5;

myGreen.BackgroundSource = AcrylicBackgroundSource.HostBackdrop;
myGreen.TintColor = ForestGreen;



myGreen.FallbackColor = ForestGreen;

myGreen.TintOpacity = 0.5;

myBlue.BackgroundSource = AcrylicBackgroundSource.HostBackdrop;
myBlue.TintColor = RoyalBlue;

myBlue.FallbackColor = RoyalBlue;

myBlue.TintOpacity = 0.5;

myYellow.BackgroundSource = AcrylicBackgroundSource.HostBackdrop;
myYellow.TintColor = Gold;

myYellow.FallbackColor = Gold;

myYellow.TintOpacity = 0.5;

for (var 1 = 0; 1 < 64; ++i) {
var position = (i / 8, i % 8);
var button = DefaultButton();
button.Tag = position;
button.Background = myWhite;
button.Click += ObjectClick;

MainGrid.Children.Add(button);
Grid.SetRow(button, position.Iteml + 1);
Grid.SetColumn(button, position.Item2);

_buttons[i] = button;
)y
Mode = myRed;
Title.Foreground = new SolidColorBrush(Black);

private static Button DefaultButton()

=> new Button

{
FontFamily = new FontFamily("Segoe UI"),
FontSize = 20,
Margin = new Thickness(4),
Background = new AcrylicBrush(),
HorizontalAlignment = HorizontalAlignment.Stretch,
VerticalAlignment = VerticalAlignment.Stretch,

}s

void Do(DispatchedHandler action) {
var act = Dispatcher.RunAsync(CoreDispatcherPriority.Low, action);
}

private Brush _mode;

private Brush Mode {

get => _mode;

set {
Do(() => Title.Foreground = value);
_mode = value;
if (_mode == myWhite)

for (int 1 = 0; 1 < 4; i++)
colors[i] = -10;

}

private void ObjectClick(object sender, RoutedEventArgs e) {
if (colors[@] == 0)
TimeCalc();
var button = (Button) sender;
var position = ((int, int)) button.Tag;

if (_mode != myWhite)



Title.Foreground = _mode;
if (_mode == myRed)

{
colors[0]++;
Title.Text = "EastFlow";
button.Content = "%";
if (colors[0] > 4)
_mode = myGreen;
}
if (_mode == myGreen)
{
colors[1]++;
Title.Text = "EastFlow";
button.Content = "&";
if (colors[1] > 4)
_mode = myBlue;
}
}
if (_mode == myBlue)
{
colors[2]++;
Title.Text = "EastFlow" ;
button.Content = "KH";
if (colors[2] > 4)
{
_mode = myYellow;
}
}
if (_mode == myYellow)
{
colors[3]++;
Title.Text = "EastFlow" ;
button.Content = "mg";
if (colors[3] > 3)
GenerateClip();
}
}
button.Background = _mode;
}
else
{
button.Content = "";
Title.Text = "EastFlow";
Title.Foreground = new SolidColorBrush(Black);
button.Background = myWhite;
}

}

private void AddRed Click(object sender, RoutedEventArgs e)

=> Mode = myRed;
private void AddYellow Click(object sender, RoutedEventArgs e)

=> Mode = myYellow;
private void AddGreen_ Click(object sender, RoutedEventArgs e)

=> Mode = myGreen;
private void AddBlue Click(object sender, RoutedEventArgs e)

=> Mode = myBlue;
private void AddGray Click(object sender, RoutedEventArgs e)

=> Mode = myWhite;

private void Reset Click(object sender, RoutedEventArgs e) {
//_cells.ClearAll();
Mode = myRed;
Title.Foreground = new SolidColorBrush(Black);
Title.Text = "EastFlow";



}

colors[0]
colors[1]
colors[2]
colors[3]
foreach (var button in _buttons)

)
)

)

mn mnn
[NV

e e e

button.Background = myWhite;
button.Content = "";

private void Generate(object sender, RoutedEventArgs e)

{
}

GenerateClip();

private async void Load(object sender, RoutedEventArgs e)

{

char[] block = new char[64];

string readstr = "", str = "";
DataPackageView con = Clipboard.GetContent();
if (con.Contains(StandardDataFormats.Text))

readstr = await con.GetTextAsync();

}

bool city = readstr.Contains("W");
if (readstr.Length >= 8 * 8)

{
for (int i = 0; i < 8; i++)
str += readstr.Substring(1e * i, 8);
block = str.ToCharArray();
for (int i = 0; i < 64; i++)
if (_buttons[i].Content == null ||
_buttons[i].Content == "")
switch (block[i])
case 'R':
_buttons[i].Background = myRed;
if (city)
_buttons[i].Content = "%";
break;
case 'G':
_buttons[i].Background = myGreen;
if (city)
_buttons[i].Content = "&";
break;
case 'B':
_buttons[i].Background = myBlue;
if (city)
_buttons[i].Content = "K";
break;
case 'Y':
_buttons[i].Background = myYellow;
if (city)
_buttons[i].Content = "my";
break;
case 'W':
_buttons[i].Background = myWhite;
break;
}
}
}



private async void GenerateClip()

{

string text = 5
for (int i = 9; i < 64; i++)

if (_buttons[i].Content == "KH")
text += "B";

else if (_buttons[i].Content == "&")
text += "G";

else if (_buttons[i].Content == "jy")
text += "Y";

else if (_buttons[i].Content == "%¥")
text += "R";

else
text += "W";

if ((i + 1) % 8 == 9)
text += "\r\n";

}

DataPackage dataPackage = new DataPackage();
dataPackage.SetText(text);
Clipboard.SetContent(dataPackage);

readClip = true;

Title.Foreground = new SolidColorBrush(Black);
Title.Text = "COPIED";

private async void TimeCalc()

{
int time = 09;
char[] block = new char[64];
string readstr = "" .

str = ;
while (true)
await System.Threading.Tasks.Task.Run(() =>

{
System.Threading.Thread.Sleep(1000);
1)

time++;
Time.Text = time + "s";
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