


# TAMPILAN SOFTWARE DAN HARDWARE

a. Pengujian Fan/Kipas 12V

b. Pengujian Sensor Ultrasonik HC-SR04




Pengujian Node MCU ESP 32 CAM untuk stream video dan

mengcontrol robot pembersih debu.

Left Stop Right




# PROGRAM
a. app_httpd

#include "esp_http_server.h"
#include ""esp_timer.h"
#include "esp_camera.h™
#include "img_converters.h"
#include ""camera_index.h™

#include "Arduino.h™
extern int leftmotor1;
extern int leftmotor2;
extern int rightmotorl;

extern int rightmotor2;

int a, b;

String aa;

void terima_serial();

extern String Camerafeed;

void Motor(int L1, int L2, int R1, int R2);



typedef struct {
size_t size; //number of values used for filtering
size_t index; //current value index
size_t count; //value count
int sum;
int * values; //array to be filled with values

1} ra_filter_t;

typedef struct {
httpd_req_t *req;
size_tlen;

} jpg_chunking_t;

#define PART_BOUNDARY "123456789000000000000987654321""

static const char* _STREAM_CONTENT_TYPE = "multipart/x-
mixed-replace;boundary="" PART_BOUNDARY;

static const char* _STREAM_BOUNDARY = "\r\n--"
PART_BOUNDARY "\r\n";

static const char* _STREAM_PART = ""Content-Type:
image/jpeg\r\nContent-Length: %u\r\n\r\n**;

static ra_filter_t ra_filter;
httpd_handle_t stream_httpd = NULL;
httpd_handle_t camera_httpd = NULL;



static ra_filter_t * ra_filter_init(ra_filter_t * filter, size_t
sample_size) {

memeset(filter, 0, sizeof(ra_filter_t));

filter->values = (int *)malloc(sample_size * sizeof(int));
if (Ifilter->values) {

return NULL;
}

memeset(filter->values, 0, sample_size * sizeof(int));

filter->size = sample_size;
return filter;

}

static int ra_filter_run(ra_filter_t * filter, int value) {

if ('filter->values) {
return value;

}
filter->sum -= filter->values|[filter->index];
filter->values[filter->index] = value;
filter->sum += filter->values[filter->index];
filter->index++;

filter->index = filter->index % filter->size;



if (filter->count < filter->size) {
filter->count++;

}

return filter->sum / filter->count;

}

static size_t jpg_encode_stream(void * arg, size_t index, const void*
data, size_tlen) {

jpg_chunking_t *j = (jpg_chunking_t *)arg;
if (lindex) {

j->len =0;
}

if (httpd_resp_send_chunk(j->req, (const char *)data, len) !=
ESP_OK) {

return 0;
j->len +=len;
return len;

}

static esp_err_t capture_handler(httpd_req_t *req) {
camera_fb_t* fb=NULL;
esp_err_tres=ESP_OK;

int64_t fr_start =esp_timer_get _time();



fb = esp_camera_fb_get();

if (1fb) {
Serial.printf("*Camera capture failed");
httpd_resp_send_500(req);
return ESP_FAIL;

}

httpd_resp_set_type(req, "'image/jpeg"’);

httpd_resp_set_hdr(req, ""Content-Disposition™, ""inline;
filename=capture.jpg"");

size_tfb_len =0;
if (fo->format == PIXFORMAT _JPEG) {

fb_len = fb->len;

res = httpd_resp_send(req, (const char *)fb->buf, fb->len);
}else {

jpag_chunking_t jchunk = {req, 0};

res = frame2jpg_cb(fb, 80, jpg_encode_stream, &jchunk) ?
ESP_OK : ESP_FAIL;

httpd_resp_send_chunk(req, NULL, 0);
fb_len = jchunk.len;

}

esp_camera_fb_return(fb);



int64_t fr_end = esp_timer_get_time();

/I Serial.printf(""JPG: %uB %ums™, (uint32_t)(fb_len),
(uint32_t)((fr_end - fr_start) / 1000));

return res;

}

static esp_err_t stream_handler(httpd_req_t *req) {
camera_fb_t* fb=NULL;
esp_err_tres=ESP_OK;
size_t_jpg_buf len=0;
uint8_t* jpg_buf=NULL;
char * part_buf[64];

static int64_t last_frame = 0;
if (Nast_frame) {
last_frame = esp_timer_get_time();

}

res = httpd_resp_set_type(req, STREAM_CONTENT_TYPE);
if (res 1= ESP_OK) {
return res;

}

while (true) {



fb = esp_camera_fb_get();

if (1fb) {
Serial.printf("*Camera capture failed");
res = ESP_FAIL;

}else {
if (fb->format 1= PIXFORMAT _JPEG) {

bool jpeg_converted = frame2jpg(fb, 80, & jpg_buf,
& jpg_buf _len);

esp_camera_fb_return(fb);
fb = NULL;
if ('jpeg_converted) {
Serial.printf("*JPEG compression failed™);
res = ESP_FAIL;
}
}else {
_jpg_buf_len = fb->len;
_jpg_buf = fb->buf;
}
}
if (res == ESP_OK) {

size_t hlen = snprintf((char *)part_buf, 64, STREAM_PART,
_jpg_buf_len);

res = httpd_resp_send_chunk(req, (const char *)part_buf, hlen);
}



if (res == ESP_OK) {

res = httpd_resp_send_chunk(req, (const char *)_jpg_buf,
_jpg_buf_len);

}
if (res== ESP_OK) {

res = httpd_resp_send_chunk(req, STREAM_BOUNDARY,
strlen( STREAM_BOUNDARY));

}

if (fb) {
esp_camera_fb_return(fb);
fb = NULL;
_jpg_buf=NULL;

}else if (_jpg_buf) {
free(_jpg_buf);
_jpg_buf = NULL;

}

if (res = ESP_OK) {
break;

}
int64_t fr_end = esp_timer_get_time();

int64_t frame_time = fr_end - last_frame;
last_frame = fr_end,;

frame_time /= 1000;



uint32_t avg_frame_time = ra_filter_run(&ra_filter,
frame_time);

/I Serial.printf(""MJPG: %uB %ums (%.1ffps), AVG: %ums
(%.1ffps)"

I , (uint32_t)(_jpg_buf_len),
I (uint32_t)frame_time, 1000.0 / (uint32_t)frame_time,
I avg_frame_time, 1000.0 / avg_frame_time
1" )i

}

last_frame =0;

return res;

}

static esp_err_t cmd_handler(httpd_req_t *req) {
char* buf;
size_t buf_len;
char variable[32] = {0,};
char value[32] = {0,};

buf_len = httpd_req_get_url_query_len(req) + 1;
if (buf_len>1){
buf = (char*)malloc(buf_len);

if (1buf) {



httpd_resp_send_500(req);
return ESP_FAIL;
}
if (httpd_req_get_url_query_str(req, buf, buf_len) == ESP_OK) {

if (httpd_query_key value(buf, "'var™, variable, sizeof(variable))
== ESP_OK &&

httpd_query_key value(buf, "'val", value, sizeof(value)) ==
ESP_OK){

}else {
free(buf);
httpd_resp_send_404(req);
return ESP_FAIL;
}
}else {
free(buf);
httpd_resp_send_404(req);
return ESP_FAIL;
}
free(buf);

}else {
httpd_resp_send_404(req);
return ESP_FAIL,;

}



int val = atoi(value);
sensor_t * s = esp_camera_sensor_get();

intres =0;

if (Istrcmp(variable, "'framesize™)) {

if (s->pixformat == PIXFORMAT_JPEG) res = s-
>set_framesize(s, (framesize_t)val);

}
else if (!strcmp(variable, "*quality™)) res = s->set_quality(s, val);
else if (Istrcmp(variable, ""contrast™)) res = s->set_contrast(s, val);

else if (Istrcmp(variable, ""brightness')) res = s->set_brightness(s,
val);

else if (Istrcmp(variable, "'saturation')) res = s->set_saturation(s,
val);

else if (!strcmp(variable, **gainceiling')) res = s->set_gainceiling(s,
(gainceiling_t)val);

else if (!strcmp(variable, *colorbar™)) res = s->set_colorbar(s, val);
else if (!strcmp(variable, ""awb')) res = s->set_whitebal(s, val);

else if (Istrcmp(variable, ""agc')) res = s->set_gain_ctrl(s, val);

else if (!strcmp(variable, ""aec')) res = s->set_exposure_ctrl(s, val);
else if (Istrcmp(variable, "*hmirror™)) res = s->set_hmirror(s, val);
else if (Istrcmp(variable, ""vflip')) res = s->set_vflip(s, val);

else if (!strcmp(variable, ""awb_gain'™)) res = s->set_awb_gain(s,
val);

else if (Istrcmp(variable, ""agc_gain')) res = s->set_agc_gain(s,
val);



else if (Istrcmp(variable, ""aec_value™)) res = s->set_aec_value(s,
val);

else if (Istrcmp(variable, ""aec2')) res = s->set_aec2(s, val);
else if (Istrcmp(variable, ""dcw")) res = s->set_dcw(s, val);
else if (Istrcmp(variable, ""bpc™)) res = s->set_bpc(s, val);

else if (Istrcmp(variable, "'wpc™)) res = s->set_wpc(s, val);

else if (!strcmp(variable, ""'raw_gma')) res = s->set_raw_gma(s,
val);

else if (Istrcmp(variable, "'lenc™)) res = s->set_lenc(s, val);

else if (!strcmp(variable, "'special_effect™)) res = s-
>set_special_effect(s, val);

else if (Istrcmp(variable, *'wb_mode™)) res = s->set_wb_mode(s,
val);

else if (Istrcmp(variable, "ae_level'")) res = s->set_ae_level(s, val);
else {
res =-1;

}

if (res) {
return httpd_resp_send_500(req);
}

httpd_resp_set_hdr(req, ""Access-Control-Allow-Origin™, "'*"");
return httpd_resp_send(req, NULL, 0);



static esp_err_t status_handler(httpd_req_t *req) {

static char json_response[1024];

sensor_t * s = esp_camera_sensor_get();
char * p = json_response;

pr+=1{
p += sprintf(p, "\""framesize\"":%u,", s->status.framesize);

p += sprintf(p, "\""quality\'":%u,"", s->status.quality);

p +=sprintf(p, "\""brightness\'*:%d,", s->status.brightness);

p +=sprintf(p, "\""contrast\"":%d,", s->status.contrast);

p += sprintf(p, "\"'saturation\'':%d,", s->status.saturation);

p += sprintf(p, "\"'special_effect\'":%u,", s->status.special_effect);
p +=sprintf(p, "\"'wb_mode\"":%u,", s->status.wb_mode);

p +=sprintf(p, "\""awb\"":%u,", s->status.awb);

p += sprintf(p, ""\""awb_gain\"":%u,", s->status.awb_gain);

p += sprintf(p, ""\""aec\"":%u,", s->status.aec);

p +=sprintf(p, "\""aec2\'":%u,", s->status.aec?);

p += sprintf(p, ""\"'ae_level\'":%d,", s->status.ae_level);

p += sprintf(p, ""\""aec_value\'":%u,", s->status.aec_value);

p += sprintf(p, "\""agc\'"":%u,", s->status.agc);

p += sprintf(p, ""\'"agc_gain\"":%u,", s->status.agc_gain);



p += sprintf(p, ""\""gainceiling\'":%u,"", s->status.gainceiling);
p += sprintf(p, "\""bpc\"":%u,", s->status.bpc);

p += sprintf(p, "\""'wpc\"":%u,"", s->status.wpc);

p += sprintf(p, "\""'raw_gma\':%u,", s->status.raw_gma);

p +=sprintf(p, "\""lenc\"":%u,", s->status.lenc);

p +=sprintf(p, "\"*hmirror\":%u,", s->status.hmirror);

p +=sprintf(p, "\""dcw\"":%u,"", s->status.dcw);

p +=sprintf(p, "\""colorbar\":%u", s->status.colorbar);
p+ =Y

*pt++=0;

httpd_resp_set_type(req, "application/json');
httpd_resp_set_hdr(req, ""Access-Control-Allow-Origin™, ""*");

return httpd_resp_send(req, json_response, strlen(json_response));

static esp_err_t index_handler(httpd_req_t *req) {
httpd_resp_set_type(req, "text/html™);
String page ="""";
/I page += "<TITLE>Surveillance Robot</TITLE>"";
/I page += ""<H1>Surveillance Robot Using ESP32</H1>";

page += "<TITLE> <p align=center> ...test... <p align=center>
</TITLE>";



page += ""<meta hame=\""viewport\"' content=\""width=device-
width, initial-scale=0.8, maximum-scale=0.8, user-scalable=0\"">\n"";

page += "'<script>var xhttp = new XMLHttpRequest();</script>"";

page += "'<script>function getsend(arg) { xhttp.open("GET", arg
+'?" + new Date().getTime(), true); xhttp.send() } </script>"";

page += "'<p align=center><IMG SRC="http://"" + Camerafeed +
*:81/stream’ style="width:300px; height:300px;
transform:rotate(90deg);"></p><br/><br/>";

page += ""<p aligh=center> <button style=width:90px;height:30px;
onmousedown=getsend(‘forward") ontouchstart=getsend('forward")
>Forward</button> </p>"";

page += "'<p align=center>"";

page += ""<button style=width:90px;height:30px
onmousedown=getsend('leftturn’) ontouchstart=getsend('leftturn’)
>| eft</button>&nbsp;";

page += ""<button style=width:90px;height:30px
onmousedown=getsend('stop")
onmouseup=getsend('stop’)>Stop</button>&nbsp;";

page += ""<button style=width:90px;height:30px
onmousedown=getsend('rightturn)
ontouchstart=getsend('rightturn’) >Right</button>"";

page += "</p>"";

page += "'<p align=center><button style=width:90px;height:30px
onmousedown=getsend('reverse') ontouchstart=getsend(‘reverse")
>Reverse</button></p>";

page += "'</p><br/>";



page += "'<p aligh=center>JARAK : </p>"";

page += "'<p align=center>"" + String(a) + " </p>"";

page += "'</p>"";

return httpd_resp_send(req, &page[0], strlen(&page[0]));
}

static esp_err_t forward_handler(httpd_req_t *req)
{
Il'if (@a>0&& a<15)
I {
/I Serial.printin(*'stop ultrasonik............ ");
/I Motor(LOW, LOW, LOW, LOW);
I}
Il else
/[ Motor(LOW, HIGH, HIGH, LOW);
/I Serial.printin(*'"Forward");
/delay(4000);

Serial.printIn(*'se1™);

httpd_resp_set_type(req, "text/html™);
return httpd_resp_send(req, "OK", 2);



static esp_err_t reverse_handler(httpd_req_t *req)
{
/l Motor(HIGH, LOW, LOW, HIGH);
/I Serial.printIn(""Reverse™);
Serial.printin(**se2™);
/1 delay(4000);
httpd_resp_set_type(req, "text/html™);
return httpd_resp_send(req, "OK", 2);
}

static esp_err_t leftturn_handler(httpd_req_t *req)
{

/l Motor(HIGH, LOW, HIGH, LOW);

/I Serial.printin(*'Left");

Serial.printin(*'se3");

//delay(6000);

httpd_resp_set_type(req, ""text/html');

return httpd_resp_send(req, "OK", 2);
}

static esp_err_t rightturn_handler(httpd_req_t *req)



/Il Motor(LOW, HIGH, LOW, HIGH);
/I Serial.printin(*'Right");
Serial.printin(*'se4");

//delay(6000);
httpd_resp_set_type(req, "text/html™);
return httpd_resp_send(req, ""OK", 2);

static esp_err_t stop_handler(httpd_req_t *req)
{
/[ Motor(LOW, LOW, LOW, LOW);
/I Serial.printin(**Stop");
Serial.printin(*'se0");
httpd_resp_set_type(req, ""text/html'");
return httpd_resp_send(req, ""OK", 2);

void startCameraServer() {

httpd_config_t config = HTTPD_DEFAULT_CONFIG();

httpd_uri_t forward_uri = {

.uri = "/forward",



.method =HTTP_GET,
.handler = forward_handler,

.user_ctx = NULL

httpd_uri_t reverse_uri = {
.uri ="/reverse",
.method =HTTP_GET,
.handler =reverse_handler,

.user_ctx = NULL

httpd_uri_t stop_uri ={
uri - ="/stop",
.method =HTTP_GET,
.handler =stop_handler,

.user_ctx = NULL

httpd_uri_t leftturn_uri = {
uri ="/leftturn™,
.method =HTTP_GET,

.handler = leftturn_handler,



.user_ctx = NULL
b

httpd_uri_t rightturn_uri ={
.uri ="/rightturn®,
.method =HTTP_GET,
.handler = rightturn_handler,

.user_ctx =NULL

httpd_uri_t index_uri = {
urio ="

.method =HTTP_GET,
.handler =index_handler,

.user_ctx =NULL

httpd_uri_t status_uri ={
.uri = "/status",
.method =HTTP_GET,
.handler =status_handler,

.user_ctx =NULL



httpd_uri_tcmd_uri={
.uri ="/control",
.method =HTTP_GET,
.handler =cmd_handler,

.user_ctx =NULL

httpd_uri_t capture_uri ={
.uri =""[capture”,
.method =HTTP_GET,

.handler = capture_handler,

.user_ctx = NULL
)2

httpd_uri_t stream_uri = {
.uri =""/stream"’,
.method =HTTP_GET,
.handler =stream_handler,

.user_ctx =NULL



ra_filter_init(&ra_filter, 20);

Serial.printf("'Starting web server on port: ' % d""’,
config.server_port);

if (httpd_start(&camera_httpd, &config) == ESP_OK) {
httpd_register_uri_handler(camera_httpd, &index_uri);
httpd_register_uri_handler(camera_httpd, &forward_uri);
httpd_register_uri_handler(camera_httpd, &reverse_uri);
httpd_register_uri_handler(camera_httpd, &stop_uri);
httpd_register_uri_handler(camera_httpd, &leftturn_uri);
httpd_register_uri_handler(camera_httpd, &rightturn_uri);

config.server_port +=1;
config.ctrl_port +=1;

Serial.printf(**Starting stream server on port: * % d'",
config.server_port);

if (httpd_start(&stream_httpd, &config) == ESP_OK) {
httpd_register_uri_handler(stream_httpd, &stream_uri);
}
}

void Motor(int L1, int L2, int R1, int R2)



digitalWrite(leftmotorl, L1);
digitalWrite(leftmotor2, L2);
digitalWrite(rightmotorl, R1);
digitalWrite(rightmotor2, R2);

/I ledcWrite(leftmotorl, L1);
/I ledcWrite(leftmotor2, L2);
/I ledcWrite(rightmotorl, R1);
/I ledcWrite(rightmotor2, R2);

void terima_serial()

{

if (Serial.available())
{
if (Serial.find("'se"))
{
a = Serial.parselnt();
b = Serial.parselnt();
Serial.printIn();
Serial.printIn();

Serial.print(**a:""); Serial.print(a);



Serial.print(*\t b:""); Serial.print(b);
Serial.printin();
Serial.printin();
aa = String(a);
if(@>0&&a<15)
{
Serial.printIn(**stop ultrasonik............ ");

Motor(LOW, LOW, LOW, LOW);

}
}
}
}
b. Camera_car_v6
[*
esp321.04

partitions : huge APP
esp32 wrover module

*/

#include "esp_camera.h™
#include <WiFi.h>
#define CAMERA_MODEL_AI_THINKER



#include ""camera_pins.h"

const char* ssid = ""nicola"";

const char* password = ""12345678"";

[lextern int leftmotorl = 4; // Left Motor
/lextern int leftmotor2 = 2;
/lextern int rightmotorl = 14; // Right Motor

[lextern int rightmotor2 = 15;

extern int leftmotorl = 2; // Left Motor

extern int leftmotor2 = 14;

extern int rightmotorl = 15; // Right Motor

extern int rightmotor2 = 13;

extern String Camerafeed = ""';

/lextern int a, b;

void startCameraServer();

void terima_serial();



void setup()

{
Il delay(3000);
Serial.begin(115200);
Serial.setDebugOutput(true);
Serial.printin();

pinMode(leftmotorl, OUTPUT);
pinMode(leftmotor2, OUTPUT);
pinMode(rightmotorl, OUTPUT);
pinMode(rightmotor2, OUTPUT);

/linitialize
digitalWrite(leftmotorl, LOW);
digitalWrite(leftmotor2, LOW);
digitalWrite(rightmotorl, LOW);
digitalWrite(rightmotor2, LOW);

camera_config_t config;

config.ledc_channel = LEDC_CHANNEL_0;
config.ledc_timer = LEDC_TIMER_O0;
config.pin_d0 = Y2_GPIO_NUM;
config.pin_d1 = Y3 GPIO_NUM;



config.pin_d2 = Y4 GPIO_NUM,;
config.pin_d3 =Y5_GPIO_NUM;
config.pin_d4 = Y6_GPIO_NUM;
config.pin_d5 = Y7_GPIO_NUM;
config.pin_d6 = Y8 GPIO_NUM;
config.pin_d7 = Y9_GPIO_NUM;
config.pin_xclk = XCLK_GPIO_NUM;
config.pin_pclk = PCLK_GPIO_NUM;
config.pin_vsync = VSYNC_GPIO_NUM;
config.pin_href = HREF_GPIO_NUM;
config.pin_sscb_sda = SIOD_GPIO_NUM;
config.pin_sscb_scl = SIOC_GPIO_NUM;
config.pin_pwdn = PWDN_GPIO_NUM;
config.pin_reset = RESET_GPIO_NUM;
config.xclk_freq_hz = 20000000;
config.pixel_format = PIXFORMAT _JPEG;
/linit with high specs to pre-allocate larger buffers
if (psramFound()) {

config.frame_size = FRAMESIZE_UXGA;

config.jpeg_quality = 10;

config.fb_count = 2;
}else {

config.frame_size = FRAMESIZE_SVGA,;



config.jpeg_quality = 12;
config.fb_count = 1;

}

// camera init
esp_err_t err = esp_camera_init(&config);
if (err I=ESP_OK) {
Serial.printf(**Camera init failed with error 0x%ox", err);

return;

}

/ldrop down frame size for higher initial frame rate
sensor_t * s = esp_camera_sensor_get();
s->set_framesize(s, FRAMESIZE_CIF);

/I s->set_framesize(s, FRAMESIZE_QVGA);

WiFi.begin(ssid, password);

while (WiFi.status() I= WL_CONNECTED) {
delay(500);
Serial.print(*.");

}

Serial.printIn(**");



Serial.printIn(**"WiFi connected");

startCameraServer();

Serial.print(**"Camera Ready! Use 'http://"");
Serial.print(WiFi.locallP());
Camerafeed = WiFi.locallP().toString();

Serial.printIn(*** to connect™);

void loop()
{

terima_serial();

}
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unmuk nijuam karya pembersih deba lana
dan hekarja uniuk pemyedot debu
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Unrok semeor mnfrared kala mismans tudak
perhuian tidak nizab diranddor dazar
teon tenfang cara kerja pembersih deba
yang ada
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blok diaeram disartx perjelazarensa, yai
blok diagram, ranghaian koneksl, dizzram
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Lalam penzujsan bazan hanws dilengsazm
metode penmian, haxil pensojian zarta
analiza Calam permijiam jara agar
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3 ing sejumlah jarak Periu ada
sumpling st o
benda vamg ada di mukca alat (temok. kald
meja atam benda laivomya). Perby pensajian

terhadap pergerakam motor Parky permijiam

penzendalian android melabo modal wif

EON T




LEMEBEAR PERSETUJUAN PERBAIK AN SKRIPSI

2. hesomplan dissufeen perpoint bagin

sacara kesehunahan, meliputi jarak mimimal
allat bzt permrakam apa vang biza
dideteksl, bazaimana pergeraican motar,
h-ng;:mmakam.]m;en_mdahm
medahu android

-

Punbm]]x:ﬁl

x’”'y'f”

Ir. Kartileo Ardi Widada, 3T
NIF. F. 1030400475

Mengetabmi

Pembimbing I

Dr. F ¥Yudi %EE ﬁtﬂll}. 5T. MT.

-
EAN PT




PERKUMPULAN PENGELOLA PENDIDIKAN UMUM DAN TEKNOLOGI NASIONAL MALANG
INSTITUT TEKNOLOGI NASIONAL MALANG

FAKULTAS TEKNOLOGI INDUSTRI
FAKULTAS TEKNIK SIPIL DAN PERENCANAAN
PROGRAM PASCASARJANA MAGISTER TEKNIK

PT. BNI (PERSERO) MALANG Kampus JI. Bendungan Sigura-gura No. 2 Telp. (0341) 551431 (Hunting), Fax. (0341) 553015 Malang 65145

BANK NIAGA MALANG Kampus Il : JI. Raya Karanglo, Km 2 Telp. (0341) 417636 Fax. (0341) 417634 Malang

LEMBAR PERSETUJUAN PERBAIKAN SKRIPSI

Nama : MUHAMMAD MAS’UD ZULKIFLI
NIM 11612236
Program Studi  : Tcknik Elcktro S1
Peminatan : Teknik Elcktronika
Masa :Semester Genap 2019-2020
Bimbingan
Judul Skripsi : Robot Pembersih Debu Otomatis
Berbasis Arduino Menggunakan
Android
Tanggal Uraian Paraf
1. Latar belakang yang menjadi
Penguji I dasar permasalahan perlu
dijelaskan atau dapat mengacu %_
dari sumber?2 refrensi yang ada,

bukan berdasarkan penilaian
subjektif atau pribadi

2. Batasan masalah perlu
diperbaiki mengacu kepada %
penelitian yang akan
dikembangkan

3. Bab Il tinjauan pustaka perlu
disempurnakan atau diperbaiki
karena bab 11 seharusnya
menjclaskan mengenai dasar2
teori dan rumus tiap rangkaian %
tiap komponen serta elemen
elektronik yang digunakan
bukan sckedar gambar2 modul
dari rangkaian

4. Transmiler infrared jika tidak %

digunakan tidak perlu
dimasukkan dalam pembahasan
5. Komunikasi robot dengan
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android dijelaskan
menggunakan apa dan %
bagaimana konsep algoritma
komunikasi bekerja

6. Aplikasi yang digunakan dan
dirancang diperangkat android
dijelaskan di bab II scbagai
teori dasarnya dan pengenalan
aplikasinya dan bab III %
mengenai rancangan dari
aplikasi android, scbagai
pengendali robot atau alat
pembersih

7. Digram alir atau sistem
flowchart diperbaiki

8. Konsep rancangan robot,
pergerakan robot dan
pemrogaman robot dijelaskan %‘
di bab III

9. Konsep rancangan
pengendalian robot dari
smartphone (android) ke robot %
pembersih dijelaskan konscop
algoritma dan metode
pengendalian dijelaskan di bab
II1

10. Hasil pengujian atau
pengukuran dilakukan lebih
rinci di bab IV, pengukuran
jarak, motor penyedot bekerja, %
motor gerak robot bekerja,
pengiriman kamera diuji dan
diukur semua

11. Kesimpulan disempurnakan dan
diperbaikoi semua mengacu
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pada hasil pengujian atau %_
pengukuran

12. Saran disempurnakan atau
diperbaiki untuk penelitian %
selanjutnya dan hasil yang di

capai pada penelitian anda

Disetujui
Dosen Penguji I1

s

Sotyohadi, ST., MT.
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Mengetahui
Pembimbing I Pembimbing 11
Dr. Eng. Arvuanto Soetedjo, ST., MT. Dr. F Yudi Limpraptono, ST.
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