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Abstract

This project proposes the automatic glass and plastic bottle separation
machine using microcontroller. This machine consists of 3 parts, an acrylic plate for
weighing, propeller for separating bottles, and a plate for collecting glass or plastic
bottles. The load cell sensor installed at the weighing plate is used to weight the
bottles. The weight of the bottle should not exceed 1 kilogram. The DC motor is used
to control the direction of the propeller and the sensor is used to specify the position
of the propeller. The slass bottles that used in this project are selected to be 140, 150
and 250 ml and the plastic bottles are 350, 400 and 600 ml. The results show that the
separation machine can be used to separate glass bottles and plastic bottles correctly.

Moreover, this machine is able to classify the different size of bottles.
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2.2.2 lulaspeulnsalaesnsena AVR
lulaspaulnsalaeinszna AVR Insimuikuulomuresaneinisilawedoya
agueinuasiareeninag dvesagnoonuuuiildnuianiniaudesenldiei
vadavdelusunsu Flinuamnsadondeasasdidnvsodadainaguenududeuseitmni
PBUNALDIA MY IUB IV eaN1nsaseUUasALET (Arduino Shield) Usziansings Bty

lassuigdnvindonldlulasaoulnsaiaainiz)a AVR Ju ATmega328 T18azidenuas

AuantAnelululasreulnsameisy ATmega328 uandlanaguil 2.3



+5 volts ©

reset C§ 1 \J 28 A analog 5 1 ]
pinOrx C§ 2 27 [A analog 4 2 1
pin 1tx f 3 26 [ analog 3 3 1
pin2 C§4 25 [0 analog 2 4 1l
pin 3 pwm § 5 24 0 analog 1 5 1l
pind g6 23 A analog 0 6 1l

+5 volts O 7 22 [0 ground 7 ngy
ground Cff 8 21 A not connected 8 1]
crystal Cf o 20 B +5 volts 1
crystal Cf§ 10 193 pin 13 0
pin 5 pwm C§ 11 18 |3 pin 12 1
pin 6 pwm Cf 12 17 @ pin 11 pwm 0
pin 7 C§ 13 16 @ pin 10 pwm 0
pin 8 C§ 14 15 [ pin 9 pwm 1]

——
0O ground

sUM 2.3 lilasmeulnsaiaesnsza AVR Ju ATmega328

fiun - ATmega328 Microcontroller. Design note 9

AuantRveslulasmaulnsaiaasnszna AVR Ju ATmega328

1. FUledlulaspoulnsaiass ATmega328
2. Tausssuluiiy 5 Tan
3. 9995UNSBLsIAUlNTn 6 — 20 1@
4. YBUNABIANARITIR 14 91 (Tu PWM 161 6 1)
5. YIDUNABUIGEN 6 U1
6. MEANUTILNAY 32 Alalud
7. MUIAININTY 2 Alalua
8. W1eANUDONIDU (EEPROM) 1 Alalus
9. AwAnsana 16 WNNSLETND
2.3 Inangaa

Tnanwadiduruwasnauisanatartininniinavesd wosliduusuiamnslain
winzdmSunIInadeuAMatURM19INaYeI3UU (Mechanical Properties of Parts) Inan

waagnirluldlugnamnssuvainvatguszian laun msdadmdn nsmaaeulsInaves

Y < [

FUU NITNAFDUANULTILTIVDITUNY Wusu Tranwadwudls 5 Ussan fall
1. Wanwaauuuamsung (Strain Gauge Load Cell) Inanwadussinnildlodininun
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2. Wanaauuulansedn (Hydraulic Load Cell) Tnanaausyinniiaginuintnain
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3. Wanwaduuudiuudn (Pneumatic Load Cell) vinarulagldnannisaunauss
Wiuiefuuuulenseanusistuiluanwaduuuioziianuwiuginiuuulensedn Tuan
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2.3.1 aAATWUUAATUNT
a3 dantnusinseyinienavseUTinave dvaniinesn1insiualagly
AMTUNA (Strain Gauge) WAARluUTIMNTNTIRBULUagUNTIvRdlanwad Walluss

% o 8 v aa | a aa ~ 2 | o
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Compression - s
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i : https://www.thaieasyelec.com/
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Compression Tension

— Vin . + e ——
T Tension Compression A
E -

SUN 2.5 1935NELUUIAD
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4
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i - https://www.thaieasyelec.com/
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gt —End Loops

@i

Adthie ___ Alignment
crigLengn | (= | a1

EndLecps

Eacking and
Encapsilaticn

- Solder Tabs

e =

[

o
;J‘LJ‘w 2.6 ANWUSVDIALATULND
111 : Electrical Engineering Laboratory IV Giennssulufiuaznouiimes

UWNINYIRYULTAIS)

a v o % q' v (%
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gﬂﬁ 2.7

(+) YU
; FORCE
Strain gauge #1 R Rygest Strain gauge #1 l R ‘zauge#
Strain gauge #2 Reungern Strain gauge #I2~ Rangess
() -
Bridge balanced Bridge unbalanced
(n) ()

U7 2.7 (n) awsunavaizdsluiingaunnszyin (@) l@RsunavuLiiLsIuINTEYn

U

111 : Electrical Engineering Laboratory IV (rnnssuluiiuazaouiimnes

URINYIAYULTADT)
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75% duty cyele

OFF -

ON
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OFF - N
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#include "HX711.h"

float calibration_factor = 404840.00;

#define zero_factor 8549532

#define DOUT A3

#define CLK A2

#define DEC_POINT 3 //neilg3aunua
float offset=0;

float get units g0);

int a=4; //TNAUAVINDLH DS
int b=5; //TNRUAVNN DL DS
int sp=6; //TNRUAVNDLADS

HX711 scale(DOUT, CLK);  //Mmuuannlugavenedyain  HX711 wuwesivanwad

void setup()

Serial.begin(9600);
Serial.println("Load Cell");
scale.set_scale(calibration_factor);
scale.set offset(zero_factor);
pinMode(a,OUTPUT);

pinMode(b,OUTPUT);



a2

pinMode(sp,OUTPUT);
}
void loop()
{
Checkw //qunsrateulunin
{

Serial.print("Reading: ");

String data = String(get units_g(+offset, DEC_POINT);
Serial.print(data);

Serial.printtn(* ¢");

delay(2000);

if(get_units_g0+offset >= 70)//nT3dutmin3 AN 70 N5U ?

Serial.println("Loop 180");

CheckR: /8D BFILNYUNIUTNUIRN

int sensorValue = digitalRead(A0);
Serial.printin(sensorValue);
Serial.print("Loop 180: ")

String data = String(get units_g()+offset, DEC_POINT);
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Serial.print(data);
Serial.print(n(" g");
analogWrite(sp, 255);
digitalWrite(a, 0);

digitalWrite(b, 1);

if(sensorValue==0) //sumesngiaaeinglny ?

goto Stop2 ; //\ DL asn5I3Lan LU A wivinauly

'
[

A& Stop2

goto CheckR; /lUvinaulusds CheckR

b}
if((get_units_gO+offset>= 8)&&(get _units g()+offset <= 70))

//9579dautvinlitesnin 8 nfuwazkitiu 70 nSy ?

Serial.printin("Loop 10"

CheckG: //dlgagdslinenasrumandauniing

int sensorValue = digitalRead(A0);
Serial.printin(sensorValue);

Serial.print("Loop 10: ")
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String data = String(get _units_g()+offset, DEC_POINT);
Serial.print(data);

Serial.print(n(" g");

analogWrite(sp, 255);

digitalWrite(a, 1);

digitalWrite(b, 0);

if(sensorValue==0) /ABUERIHTINIDING AL ?

goto Stop ; /oL e3n 519,98 lUNA LA

Maulumas Stop

goto CheckG; //Uvnailum&s CheckG

goto CheckW; //nduluvinaulusida Checkw

Stop: /AR RINY AN UM UL TUAY

Serial.println("Loop STOP");  /Adlelusinngavsuliiugns Loop STOP

delay(1570 ) ;

analogWrite(sp, 0);



digitalWrite(a, 0);

digitalWrite(b, 0);

Stop2: /&AM YAV UM UL SUAY

Serial.printin("Loop STOP2"); //Lﬁaluﬂ’wqmmulﬁmm Loop

STOP2
delay(1450) ;
analogWrite(sp, 0);
digitalWrite(a, 0);

digitalWrite(b, 0);

float get units ¢()

return(scale.get_units(*0.453592); //aun1sAuinsimvtinvesianiead

a5
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O avia

Semiconductor

HX711

24-Bit Analog-to-Digital Converter (ADC) for Weigh Scales

DESCRIPTION

Based on Avia Semiconductor's patented
technology, HX711 is a precision 24-bit analog-
to-digital converter (ADC) designed for weigh
scales and industnal control applications to
interface directly with a bridge sensor.

The input multiplexer selects either Channel A
or B differential input to the low-noise
programmable gain amplifier (PGA). Channel A
can be programmed with a gain of 128 or 64,

comresponding to a full-scale differential input
voltage of £20mV or =40mV respectively, when
a 5V supply is connected to AVDD analog power
supply pin. Channel B has a fixed gain of 32. On-
chip power supply regulator eliminates the need
for an extemal supply regulator to provide analog
power for the ADC and the sensor. Clock mnput 1s
flexible. It can be from an extemal clock source, a
crystal, or the on-chip oscillator that does not
require any external component. On-chip power-
on-reset circuitry simplifies digital interface
initialization

There is no programming needed for
intemal registers. All controls to the HX711 are
through the pins.

Vavoo

FEATURES

Two selectable differential input channels
On-chip active low noise PGA with selectable gain
of 32,64 and 128

On-chip power supply regulator for load-cell and
ADC analog power supply

On-chip ozcillator requiring no external
component with optional external crystal

On-chip power-on-reset

Simple digital control and zerial interface:
pin-driven controls, no programming needed
Selectable 10SPS or 80SPS output data rate

+ Simultaneous 30 and 60Hz supply rejection
+ Current consumption including on-chip analog

.

power supply regulator:

normal operation < 1.5mA, power down < luA
Operation supply voltage range: 2.6 ~ 8.5V
Operation temperature range: -40 ~+85°C
16 pin SOP-16 package

the APPLICATIONS

Weigh Scales
Industrial Process Control
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Fig. 1 Typical weigh scale application block diagram

TEL: (502) 252-0530 (P. R. China)
EMAIL: market@aviaic.com

AVIA SEMICONDUCTOR
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WEFE avia
Semiconductor HX711
Pin Description
RegulstorPower VSUP (] 1 ® 16 [ DVDD  Digtal Power
Regulator Control OQutput  BASE [ 2 15 9 RATE  Output Data Rate Coatrol Input
AmlogPower AVDD []3 M [ X Crystal LO and Extermal Clock Input
Regulwor Coowollpwt  VFB ] ¢ 13 [ X0 Crystal 10
AmlogGrourd AGND ] 5 12 [J DOUT  Serial Data Ouput
ReferenceBypsss VBG [C] 6 11 [ PD_SCK Power Down and Serial Clock Input
Ch ANeptiveloppw INNA (] 7 10 [ INPB  Ch B Positive Input
Ch APositivelnppt INPA [ & 9 [ INNB  Ch BNegative Input
SOP-16L Package
Pin # | Name Function Description
1 VSUP [Power Regulator supply: 2.7 ~ 5.5V
2 BASE ' |Analog Output |Rezulator control output. (NC when not used )
3 AVDD |Power Analog supply: 2.6 ~ 5.5V
B VFB  |Analog Input [Regulator control input. ( connect to AGND when not used)
5 AGND |Ground Analog Ground
6 VBG__|Analog Output [Reference bypass output
7 INA- |Analog Input |Channel A negative mput
8 INA+ |Analog Input [Channel A positive input
9 INB- _|Analog Input |Channel B necative input
10 INB+ [Analog Input |Channel B positive input
11 |PD SCK |Digital Input = [Power down control (high active) and serial clock mnput
12 | DOUT |Digital Qutput [Serial data output
13 XO ' [Digital 'O Crystal /O (NC when notused )
14 XI  |Digital Input  [Crystal 'O or extemnal clock input, 0: use on-chip oscillator
15 RATE [Digital Input _[Output data rate control. 0: 10Hz; 1: 80Hz
16 | DVDD |Power Digital supply: 2.6 ~ 5.5V
Table 1 Pin Description
AVIA SEMICONDUCTOR 2
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Property
Model

Measurement Range

Rated Output

Non-Linearity

Hysteresis

Repeatability

Creep

Temperature Effect on Zero
Temperature Effect on Span
Zero Balance

Input Impedance

Output Impedance

Insulation Resistance
Recommended Excitation Voltage
Allowed Excitation Voltage
Compensated Temperature Range
Operating Temperature Range
Safe Overload

Ultimate Overload

Connection

Dimensions (W x D x H)
Weight

Mounting
%FS = Percent of Full Scale

50

Value
CZL635-1kg
Okg to 1kg
1.0+£0.15mV/V
0.05%FS
0.03%FS
0.05%FS
0.05%FS/10min
0.03%FS/10°C
0.029%FS/10°C
+1.0%FS
1000+10Q2
1000+3 Q)

> 2000M Q at 100V (DC)
3V to 10V (DC)
3V to 18V (DQ)
-10°C to +40°C
-20°C to +60°C
120%FS
150%FS

e Excitation +: red

o Excitation -: black

e Signal +: green

e Signal -: white
55x12.7 x 12.7mm (2.17 x 0.5 x 0.5")
20g

2x M5
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