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Design and Implementation of Smart Cane for Visually Impaired
People
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Abstract Despite the rapid development of IT technology, people with visual impairments still use simple forms of
walking sticks and need more advanced walking aids. Smart Cane, which is developed based on Internet service and
sensor, can provide high safety and convenience compared to existing sticks for visually impaired people by conveying
peripheral information and walking situation to these visually impaired people through voice and vibration. In this paper,
we propose and implement SmartKane to overcome lack of miniaturization, user friendly form, and sensing sensitivity,
which have been pointed out as a problem of existing SmartKane.
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Fig. 4. Ultrasonic sensor Maxbotix XL—MaxSonar—EZ4
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Fig. 5. The linear servo motor
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distance = analogRead(anPinl )/2;

if (start==0){
distance P2 = distance;
distance_P1 = distance;
distance PO = distance;
distance_aver = distance;
¥
else if (start==1){
distance_P1 = distance_P0;
distance PO = distance;
distance_aver = (distance_P2 + distance_P1 + distance_PO) / 3:
¥
elsef
distance_P2=distance_P1;
distance_Pl=distance_P0;
distance_PO-distance;
distance_aver = (distance_P2 + distance_P1 + distance_P0) / 3:

i
delay( 1000}

forfint i =0 i<awerage; i++){
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Fig. 6. part of stack source code
2) fxIE 24 °E*'=='.' Alad
H/W : ESP&266714t 2.2 A2kl Wemos MCUE
A o2 WIFI 71%5S M 9lo} QIElYl AAz0] 7}
sl71ell GPS AME EEH gk Jri HAEE AEUS
AA]

\ Ultimate GPS

Breakout v3
* adafruit! [ﬁ

87 GPS 28
Fig. 7. GPS module
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Fig. 8. DFPLAYER voice module
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void connectToServer (TinyGPS faps) {
shile (WiFi.localIP() == INADDR_MONE) {
Serial.print(".");
delay(300);
i
Serial .printin("n");
printWifibata();

float latitude, longitude;

/¢ Then cal| this function
aps.1_get_position(Blatitude, &longi tude);

/4 You can now print varisbles latitude and longitude
Serial print("Lat/Long! ")

Serial.print(latitude, 5);

Serial print(", ")

Serial printin(longitude, 5):

String lat = String(latitude, 5);

rinailongitude, 5);

byte month, day, hour, minute, second, hundredths;

aps. crack_datet ime(Bvear, 8nonth, &day, 8hour, Gninute, Bsecond, Ghundredths);
/4 Print data and tine

Serial.print(‘late: *); Serial.print(uchth, DECY: Serial.print("/");
Serial print(day, DEC): Serial.print("/"); Serial.print(vear);

O3 9. GPS HE Al AATFCE
Fig. 9. Source code for receiving GPS information

Serial.printin("cornecting to server...”):
String content = "
if tolient,connect (hostlp, BO)) {
Serial.printin("Connected! Making HTTP request to api.daum map " + location + "...");
Serial.printin("n"):
Serial.printin{lat);
Serial.printin(lon);

client.printIn("BET /Iocal/gen/conrdZaddr?apik 14746f tude=" +
lon + “Rlatitude=" + lat + "&inputCoordSysten=MGSGd80utput=xnl");
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client.print("HOST: apis.daun.netin);

client.printn("User-gent: launchpad-wifi");

chient.printin{"Connect ion: close™):

client.printin(};
Serial.printin{"My Location infornaiton” + location):
¥
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Fig. 10. Source code for reverse geocoding

it (client conmected()) {
while telient available()) {
(ST HOEZ 22 32 HOHE 20S00H
char inChar = client. resd(};
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currentLine += inChar;
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Fig. 11. Source code for parsing addresses
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f (digitalRead(btn2) == HIGH) {
BT.listen().
String ibeacon_list:
ibeacon_list = getlbeaconlist();
String stringSub = fheacon_list substrina(58, B6):
String stringSub2 = ibeacon_list.substrina(136, 144);
String stringSub3 = ibeacon_list.substrina(214, 222);
BT 4 1ush();
Serial printin
Serial printin
Serial printin
Serial printin
myP3. 1 isten():
delay(10);
if (stringlub == "0903050C" || stringSub2 ==
{ Serial.printin("ok"):
myMR3, listen();
delay(10);
np3_play (100); /78I MEE W2t
delay (6000);
+
else if (stringSub == "030303C4" || stringSub2 ==
i
delay(10);
ne3_play (101); 7
delay (6000);
v

O 12, HIZo chgt
Fig. 12. Source code for the beacon
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Fig. 13. Design for smart cane handles and wheels
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Fig. 14, 5pin charge module and 18650 battery
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Fig. 15. The implemented smart cane
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