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An Automated Warehousing and Sorting System
for Application in Small-Scale Manufacturing

Facilities
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sketch_apr23a.ino

1  #include <Adafruit_GFX.h>
#include <Adafruit_ST7735.h>

3

ey

5 #define TFT_CS 1q
6 #define TFT_RST 9
7 #define TFT_DC 8
8  #define S0 3
9 #define 51 4
10 #define S2 5
11 #define 53 6
12 #define SENSOR_OUT 7

13 #define LED_PIN Ag
14 #define CPU_LED PIN Al
15 #define TRIGGER_PIN 12
16 #define OUTPUT_PIN 2

19 #define RED -]
20 #define GREEN 1
21 #define BLUE 2
22 #define COLORS_COUNT 3

25 #define DISPLAY_TIME 2000
26 #define SAMPLING_DELAY 5@
27 #define SAMPLING_COUNT 5
28 #define STABILIZATION_DELAY 200

3@ Adafruit_ST7735 tft = Adafruit ST7735(TFT_CS, TFT_DC, TFT_RST);

33 const uint16_t colors[COLORS_COUNT] = {ST77XX_RED, ST77XX_GREEN, ST77XX_BLUE};
34 uint8_t quantities[COLORS_COUNT] = {@, @, @};
35  const char* colorNames[COLORS_COUNT] = {"R", "G", "B"};

38 bool triggered = false;
39  unsigned long showColorTime = @;
48 bool showingColor = false;

a FE S PR T

T RS
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N
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File Edit Sketch Tools Help

° e Select Board

sketch_apr23a.ino

41 int8_ t dete;ted(:olor‘lndexr= -1;

42

43 void setup() {

44 T E TFT

45 tft.initR(INITR_BLACKTAB);

46 tft.setRotation(3);

47 tft.fillScreen(ST77XX_BLACK);
48 tft.setTextColor (ST77XX_WHITE);
49 tft.setTextSize(2);

5@

51 pintode (50, OUTPUT);

52 pinMode(S1, OUTPUT);

53 pinMode(S2, OUTPUT);

54 pintode (53, OUTPUT);

55 pintode(SENSOR_OUT, INPUT);
56 pinMode(LED_PIN, OUTPUT);

57 pintode(CPU_LED PIN, OUTPUT);
58 pinMode(TRIGGER_PIN, INPUT_PULLUP);
59 pinMode (OUTPUT_PIN, OUTPUT);
68

61 digitalWrite(5@, HIGH);

62 digitalWrite(S1, LOW);

63

64 LED

65 digitallirite(LED_PIN, HIGH);
66 delay(50@);

67 digitalWrite(LED PIN, LOW);
68

69 2iG LED ] [\

70 digitalWrite(OUTPUT_PIN, LOW);
71 digitallrite(CPU_LED_PIN, LOW);
72

73 drawSummary () ;

74}

-14 -
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74 1

75

76 void loop

77 '/ T BR as
78 if (digitalRead(TRIGGER_PIN) == LOW &% !triggered &% !showingColor) {
79 triggered = true;

80 scanColor();

81 +

82

83

84 if (showingColor && millis() - showColorTime »>= DISPLAY TIME) {
85 digitalWlrite(LED_PIN, LOW);

86 digitalWrite(OUTPUT_PIN, LOW);

87 showingColor = false;

33 drawSummary(};

89 H

9@

91 EE E—1o :

92 if (digitalRead(TRIGGER_PIN) == HIGH) {
93 triggered = false;

a4 +

95

96 CPU L

97 static unsigned long lastBlinkTime = @;
98 static bool cpuledState = false;

99

100 if (millis() - lastBlinkTime »= 5@@) {
181 cpuledState = !cpuledState;

102 digitalWirite(CPU_LED_PIN, cpuledState ? HIGH : LOW);
183 lastBlinkTime = millis();

1e4 i

1e5 H

File Edit Sketch Tools Help

HIGH);

112 delay(STABILIZATION DELAY);

113

114 : E

115 uint8_t colorVotes[COLORS_COUNT] = {@};

116

117 for (uint8_t i = 8; i < SAMPLING COUNT; i++) {
118 uint8_t detectedColor = readColor();

119 if (detectedColor < COLORS_COUNT) {

120 colorVotes[detectedColor]++;

121 1

122 delay(SAMPLING_DELAY);

123 }

124

123 1

126 uint8_t maxVote

127 detectedColorIndex = -1;

128

129 for (uint8_t i = @; i < COLORS_COUNT; i++) {
130 if (colorVotes[i] > maxVotes) {

131 maxVotes = colorVotes[i];

132 detectedColorIndex = i;

133 }

134 }

135

136 if (detectedColorIndex >= @ && maxVotes > (SAMPLING_COUNT / 3)) {
137 quantities[detectedColorIndex]++;

138 tft.fillScreen(colors[detectedColorIndex]);
139

148 tft.setCursor(tft.width()/2 - 28, tft.height()/2 - 18);
141 tft.setTextColor (ST77XX_WHITE) ;

142 tft.setTextSize(3);

143 tft.print(colorNames[detectedColorIndex]);
144

145 digitalllrite(OUTPUT_PIN, HIGH);

146 showingColor = true;

147 shouColorTime = millis();

148 } else {

149 digitalWrite(LED_PIN, LOW);

158 1
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158
151
152
153
154
155
156
157
155
159
168
161
162
163
164
165
166
167
168
169
178
171
172
173

¥

¥

uintd t readColor() {

digitallirite(S2, LOW);
digitalWrite(S3, LOW);
uintlé t red = pulseIn(SENSOR_QUT, LOW, 25808);

digitalWlrite(S2, HIGH);
digitalWrite(S3, HIGH);
uintlé t green = pulseIn(SENSOR_OUT, LOW, 25888);

digitalWrite(52, LOW);
digitalWrite(S3, HIGH);
uintl6_t blue = pulseIn(SENSOR_OUT, LOW, 25600);

if (red < green &% red < blue &% red » @) return RED;

else if (green < red &% green < blue && green > @) return GREEN;
else if (blue > @) return BLUE;

else return @;

6. H#-¢ FEARRAT AN F

175
176
177
178
179
18@
181
182
183
184
185
186
187
188
189
196
191
192
193
194
195
196
197
198

void drawSummary() {
tft.FillScreen(ST77XX_BLACK);

uint8_t sectionWidth = tft.width() / COLORS_COUNT;-*
uint8_t sectionHeight = tft.height() / 2;

for (uint8 t i = @; i < COLORS_COUNT; i++) {
uint8_t x = 1 * sectionWidth;

tft.

tft.

tft.
tft.

tft

tft.
tft.

tft

fillRect(x, @, sectionWidth, sectionHeight, colors[i]);
fillRect(x, sectionHeight + 2, sectionWidth, tft.height() - sectionHeight - 2, ST77XX_BLACK);

setCursor(x + sectionWidth/2 - 1@, sectionHeight + 1@);
setTextColor (ST77XX_WHITE);

.setTextSize(2);
tft.

print(colorNames[i]);

setCursor(x + 5, sectionHeight + 4@);
setTextSize(3);

.print(quantities[i]);

-16 -
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