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ABSTRACT

With the comprehensive promotion of "German Industry 4.0" and "Intelligent
Manufacturing 2025" plans, in recent years, significant progress has been made in the
field of intelligent production, among which the most typical representative is the key
link of intelligent manufacturing—intelligent logistics. Low efficiency, high labor cost
and poor security have become synonymous with the traditional logistics model,
which is not in line with the current trend of logistics development. So now logistics
urgently need to replace the traditional logistics mode of intelligent handling
equipment. According to the present situation, this paper designs an intelligent
logistics transportation vehicle. The specific research content is as follows.

First, carry out demand analysis and performance analysis on the intelligent
logistics transportation vehicle, and determine the design scheme of it. According to
the specific work site, the intelligent logistics transportation vehicle can be equipped
with the functions of carrying, automatic tracking and path planning, qr code and
color recognition, and information display. The mechanical structure and development
platform of intelligent logistics transportation vehicle are also introduced.

Secondly, the modular design idea was adopted to complete the hardware circuit
construction of the control system with Arduino Mega2560 as the core, and the
selection of the core components of the system was completed based on the
consideration of actual performance. The hardware circuit connection diagram of the
system is designed and drawn, which mainly includes: circuit connection diagram of
walking module, circuit connection diagram of handling control module, circuit
connection diagram of visual module, circuit connection diagram of starting module
and general circuit connection diagram of intelligent logistics transportation vehicle.

Then, accomplish the software design of intelligent logistics transportation
vehicle control system, including the overall system software architecture design,
initialization module design, control system main program design and visual
identification program design.

Finally, the control system of intelligent logistics transportation vehicle was
tested in modules, and a simulation site was set up in the training room to complete
the overall debugging of the vehicle. The test shows that the control system of the
vehicle can meet the design requirements well, and the feasibility of the whole

intelligent logistics transportation vehicle control system is preliminarily verified.

Key words: Intelligent logistics; Visual identification; Arduino; Hardware circuit
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All pins are 5V tolerant! with a 3.3V output

' I ‘ All pins can sink or source up to 25 mA®
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OpenMV Cam & i
By: Ibrahim Abdelkader & Kwabena W. Agyeman
https:/fopenmv.io
Max current used wo/ pSD card < 150 mA
LED1 — Red Max current used w/ uSD card < 250 mA
LED2 - Green
LED3 - Blue
LED4 - IR Micro SD Slot

SD < 2GB Max
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Pin cPU
Name Name

Peripherals / Timers

K 3-4 OpenMV 3|54 K&
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(K53 Hr, 1% 7 K RB-150MG fENL, B 3-7 Fios.

RB-150MG AL BAR A AT I bt — ARRIRAEAL, FORR g KHHHE . K¥%
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PyBoKids: An Innovative Python-Based Educational Framework

Using Real and Simulated Arduino Robots

The field of robotics is undeniably growing in importance, as it has the power to
motivate students and allows us to bring technology closer to boys and girls by using
robotics as a tool to present the basic concepts of science, technology, engineering,
and mathematics (STEM). Thus, students learn, almost through play, notions that are
difficult and complex to explain or assimilate through the classic masterclass.

The implantation of robotics in education is a fact. In the last five months, six
states in the U.S. (Iowa, Nevada, Wisconsin, Washington, Idaho, and Utah) have
announced plans and investments with this aim. Likewise, four countries—Canada,
Ireland, New Zealand, and Romania—have recently announced similar plans, with a
total investment of 300 million dollars. Japan, in its New Robot Strategy Report,
highlighted that investing in robotics is fundamental for the growth of the country.

In this educational field, the teaching of robotics itself converges with other
disciplines (e.g., programming) using robotics as a teaching tool.

Robotics championships for teenagers, which encourage interest in this area of
technology, are another example of the increasing importance of robotics in education.
At an international level, numerous championships are organized, which bring
together students from all over the world to learn, share experiences, and enjoy the
development of robotic prototypes. The RoboCup Junior is especially worth
mentioning, with tests such as rescuing or robotic soccer. There is also the First Lego
League (FLL) and the VEX robotics competitions. In Finland, the quintessential
championship which attracts students from all over Europe and has agreements with
the centers of South Africa is the SciFest.

Furthermore, in the academic community, a group of congresses and conferences
have emerged which emphasize the role of robotics in education, including the
Conference on Robotics in Education (RIE), and the Workshop on Teaching Robotics
with Robot Operating System (TRROS) within the European robotics forum. Special
editions on education in robotics have also appeared in several scientific journals.

One of the motivations of this article was a European Erasmus+ project in which
the authors have participated. Finland is a country of reference in education and, year
after year, it is ranked first in the Programme For International Student Assessment
(PISA) Educational Annual Report. This project included interviews with numerous

experts in the training of Finnish teachers, and a one-month visit to a leading center in
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the use of robotics in the classroom—specififically, the Joensuu Science Society. The
aim was to investigate the differences between the Finnish and Spanish education
system, and more specifically, what use was made of robotics in both countries.

Another motivation was our experience in teaching robotics with Scratch
language and Lego Mindstorms platforms. This balanced combination has proven to
be very effective in the early years of secondary education as an initiation into the
world of programming in general, and robotics in particular. Initial learning is almost
immediate, and generates great enthusiasm for implementing, designing, and
programming at full speed. However, in the later years of secondary education, since
students have already acquired a certain fluency in programming in previous years,
this enthusiasm for doing new things diminishes considerably, and the Scratch
language falls short of their needs, meaning that they become bored to a certain
extent.

In this context, this article presents an educational framework called PyBoKids
for pre-university students, which has been tested under a pilot project over the last
two years. The framework aims to provide a complete and easy-to-use middleware for
programming robots. The core elements are Arduino, as the hardware platform, or a
Gazebo-simulated mBot model, developed from scratch and integrated on the
PyBoKids framework, as well as the Python language. It was successfully
implemented over the last two years within the Franciscanas de Montpellier
Foundation, which has six schools distributed across Spain, as well as in two public
schools.

The teaching was carried out following a constructivist methodology, inspired by
concepts used in the successful Finnish educational system. The academic program
followed was also inspired by the authors’ previous experiences with the use of
LEGO Mindstorms to teach robotics in secondary education through a constructivist
methodology. The proposed teaching environment has sufficient content for a full
academic year, and was designed to overcome the aforementioned limitations of

Scratch.
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fiiR= EREVIRIRE N EEHIIEF

INEF R
void Oled_Print(String Message) //OLED .75 PR 4L
{
u8g.firstPage(); JARHERE SR
do IIAREERESE
{
u8g.setFont(u8g_font unifont); /¥ & ¥ H 744K
u8g.setPrintPos(0, 18); I TARALE, B, A
u8g.print("The QR code"); /% A

u8g.setPrintPos(0, 38);
u8g.print("Message is :");
u8g.setPrintPos(0, 58);

u8g.print(Message); /% AR
} while (u8g.nextPage()); JIFRFERE 22
§
ISR(INT3_vect) [T TFRET, BRI
{
if(bitRead(PINC,7) == 1) (U FATE, TN PIN VO IREFA74S
X _Count ++;
else /1) B THE Rk
X Count --;
}
void Stepper Control(char Stepper Direction, uint16 t Stepper Speed) /47 & 21l
{
switch (Stepper Direction)
{
case 'F": /1T 3k

PORTC =B10100101;

TCCR3A =TCCR4A =B00100011;
Stepper_Speed L = &OCR3A;
Stepper Speed R = &OCR4A;

EIMSK |= 8; /1AM Hh T 2
break;
case 'B": EpES
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PORTC =B00000101;

TCCR3A =TCCR4A =B00100011;
Stepper Speed L = &OCR4A;
Stepper Speed R = &OCR3A;

EIMSK |- 8; /AN A I A R
break;
case 'L": i

PORTC =B01011010;
TCCR3A =TCCR4A =B00001011;
Stepper_Speed L = &OCR3A;
Stepper Speed R = &OCR4A;
break;
case 'R": 114
PORTC =B01010000;
TCCR3A =TCCR4A =B00001011;
Stepper Speed L = &OCR4A;
Stepper Speed R = &OCR3A;

break;

case 'S": /ME 1L
TCCR3A = TCCR4A = B00000011;
delay(100); JAERT 100MS J& Wi 253t R
PORTC =B01010101; /135 3k LS RETE 2
bitClear(EIMSK,3); I14M R T TE AL
break;

b
TCCR3B = TCCR4B = B11011;

OCR3B = OCR4B = OCR4C = OCR3C = 150;
*Stepper_Speed R = *Stepper Speed L = Stepper Speed;

h
void Line Inspection(int Initial Speed) 1138 28 PR 2L
{

if (bitRead(PINB, 3) == 0 && bitRead(PINB, 0) == 1) 1175

{

*Stepper_Speed L = 400; [IEI0%T1%
*Stepper_Speed R = 260; JIZSBYE RS
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¥

else if (bitRead(PINB, 3) == 1 && bitRead(PINB, 0) == 0)

{
*Stepper_Speed R = 400;
*Stepper_Speed L = 260;

¥

else if (bitRead(PINB, 3) == 1 && bitRead(PINB, 0) == 1)//1E%
*Stepper_Speed L = *Stepper Speed R = Initial Speed;

}

void Robot Control(int m1_angle, int m2_angle, int m3_angle, int m4 angle, int
Servo_Speed) ST 2 )

{

int angle[4] = {m]_angle, m2 angle, m3 angle, m4 angle};

IR 5Z 4 AMENLAEE, 5 %]

PORTD &= ~(0x0F); //PIN 21,20,19,18 k7N LOW
for (int pin = 0; pin <= 3; pin++) /MU PYAFEHL
{

for (int Angle = 0; Angle <= angle[pin]; Angle++) /48— J& [a] b i my 428 i) 33
{
bitSet(PORTD, pin); /¥ ULAEHLEE 1] 5 #2542 1] 5| Al — > 0~2.5ms 1= H
THENLA M 08 % 180°
delayMicroseconds(map(Angle, 0, 180, 0, 2500)); /#fFP AERS, map() BRI ECKEE
Ff1 3G AT I I ]
bitClear(PORTD, pin);

delay(Servo_Speed); [ EATL I3 B
h
}
}
char Serial2 Read Color() IR ) bR AL
{
Serial2.write('C"); //I5] Openmv KIETFHF'C R~ B A
char Color ="-';
while (Color == '-") /100 SR U S — B
{

if (Serial2.available())
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Color = Serial2.read();
while (Serial2.read() >= 0);

§
}
return Color;
§
void Res Crawl(char C_ Num) /1HTER PR 2
{
if (C_Num = Res_Color[0]) //Num X N - 4E5 45 5

Robot_Control(1, 1, 1, 1, 0); //—5 AL PNHL
else if (C_Num = Res_Color[1])
Robot_Control(1, 1, 1, 1, 0); /1 — 5N HTEL
else if (C_Num = Res_Color[2])
Robot_Control(1, 1, 1, 1, 0); /1 =5 AL PNHL
}
void Res Release(char R Num) IR} BB EL
{
if (R_Num == Mag_Color[0])
Robot Control(1, 1,1, 1,0);  //—"5 KL
else if (R_Num == Mag_Color[1])
Robot Control(1, 1,1, 1, 0); /- "F KR
else if (R_Num == Mag_Color[2])
Robot Control(1, 1,1, 1,0); /="K
h
LS
RSV ES 2
import sensor,image,time
from pyb import UART
from pyb import Pin
import ujson
pin0 = Pin('P0', Pin.IN, Pin.PULL_UP)
pinl = Pin('P1", Pin.IN, Pin.PULL_UP)
thresholds = [(51, 63, 45, 80, -55, 60), # generic_red_thresholds 4L ffE
(75, 92, -75, -11, -111, 58), # generic_green_thresholds %ot fH
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(33, 94, 65, -70, -99, -23)] # generic_blue_thresholds & t& A {H
# IRk RREL
sensor.reset()
sensor.set_pixformat(sensor.RGB565)
sensor.set_framesize(sensor.QQVGA) # can be QVGA on M7...
sensor.skip frames(30)
sensor.set_auto gain(False) # H 23 i (5< 4])
sensor.set_auto whitebal(False) # H z/] -7 (5< [4)
#sensor.rgb_gain db(3.0,3.0,3.0) #15 & ¥ 25 53 Ul
clock = time.clock()
uart = UART(3, 9600) #15 B Ik %
def yanse():# B iR 7 K%L
for blob in img.find_blobs(thresholds, pixels_threshold=200, area_threshold=200,
merge=True):
img.draw_rectangle(blob.rect())
img.draw_cross(blob.cx(), blob.cy())
if blob.code()==1:
print("ZL4")
uart.write("1")
elif blob.code()==2:
print("Zx L")
uart.write("2")
elif blob.code()==4:
print(" ¥ L")
uart.write("3")
else:
print("A ")
def saoma():# - 4ERS R 7] BRI %k
img.lens_corr(1.8)
for code in img.find_qrcodes():
two = code.payload()
if two != None:
uart.write(two+"\r\n")

print(two)
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