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ABSTRACT

The field of humanoid robot is one of the highest level research results in various fields
of robot science research, and it is also a comprehensive high-tech field with multiple
disciplines and specialties, which directly foreshadows the future prospect and development
trend of robot science and technology.

Based on the 2019 North China University Student Robotics Competition, this paper
develops and studies dance robots creatively, and introduces in detail the competition rules,
program research and other closely related contents of this robot competition. Focus on
humanoid robots in the dance robot competition (in line with the requirements of the
competition) mechanical, hardware selection, electrical design, software programming and
other related technical issues to carry out research. Finally, it is proposed that humanoid
robots based on RPi can achieve autonomous dance moves and have sixteen degrees of
freedom. The main techniques include simple movements such as robot dancing, walking,
waving, bowing and cheering.

First of all, the robot needs analysis and performance analysis, determine the design of
the humanoid robot system, realize the reasonable distribution of the robot 16 degrees of
freedom, determine the choice of robot materials, so that the robot has the function of
autonomously following the music and dance. At the same time, the mechanical structure
and development platform of the robot are introduced. Secondly, the construction of the
control system hardware circuit with Raspberry Pi as the core is completed, and the selection
of the core components of the system is completed according to the actual performance
consideration. The design and drawing of the system hardware circuit connection diagram is
completed. Finally, the robot control system is debugged and experimented in sub-modules,
and the overall debugging of the robot is completed. The test shows that the robot's control
system can meet the design requirements well, and the feasibility of the humanoid robot
control system is verified. Therefore, this thesis will have a certain theoretical reference
value in the robot competition in five provinces in North China.

The test shows that the robot's control system can meet the design requirements well,
and the feasibility of the humanoid robot control system is verified. Therefore, this thesis
will have a certain theoretical reference value in the robot competition in five provinces in

North China.
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Abstract: This inventive system is made for emrands
which incorporate high peril for individoals to enter,
especially for some criminal case and may exhibit
amazingly beneficial for military zone for spying
purposcs. This system makes uwses robotized wehicle
which urges not solely to enter a locale incorporating
high risk yet moreover it i fumished with laser gun to
destroy the foes when roguired The system moreover
fuses remote camcra transmitter which is prepared for
spouting the video got by the robot remotely to the
remote DWHR which can be related with common TV for
audit. The whole system is constrained by methods for
gsignal in a remote spot and  consequently by
mprovement of the hand towards forward, lefi and night
movement robot advancement can be controlled. The
transmitter system sends headings 1o the geiting circuit
mounted on  the robotized wehicle through RF
Tranamitter set in the remote end The tolerant circuit
incorporates ARDUING and a RF beneficiary which
gets headines sent remotely o control the advancement
of the mechanical module and o control the shooting
maovernent of the laser weapon.

Keywords: spy robot, laser shot, video survillence.

Introduction: The progression in advancement s
continually building up the world over making a course
for progress, of which one factor is Robotics. Apply self-
governance s an amalgam of PC, clectrical and
mechanical siructuring, to be definite a blend of
programming, interfacing, motors and consolidated
chips. The verifiable foundation of the term mechanical
self-governance begins from the word robot, and the
term robt finds its establishments from the Czech word
"Robota’ which means compelled work or servitude. A
humancid is @ machine which Performs limits for all
intends and purposes proportional to human, anyway
under human course for instance as indicated by hearing
from his owner. There are three laws of apply

P7E-1-T2E1-5197-T/ 253 100 ©2020 [EEE
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independence also named as Asimov's Laws. Those
three laws can be communicated as seeks after:

1. A robot is limited from harming person just as
through inaction, all individual to falling into
peribous circumstances.

2. A robot is depended upon to obey and seck after
cach and every bearing given by individual wet
under a condition which won't battle  the
fundamental law.

3. A robot needs o expand himself for instance it
should be sharp in self defensing, with respect to
the First and the Sccond law Robots are bifurcated.

Existing method:

In the end, it 1= normally an electro-mechanical machine
which is guided by PC or workstation, minimal or electronic
programming, and is correct presently to do assignments in
igolation. FRemote controlled robots use RF circuits which
have downsides of constrained working reach, rehash
broaden and resiricted control. Spy robot can get sound and
video data from the earth and can be sending to & remote
station through RF signal. The control of robot fuses three
unquestionable stages: astuteness, amanging and activity.
For the most part, the sensors which is mount on the robot
will control the working of robot. Precisely when the client
controls by remote controller, the organization usable robot
will move to required goal and spy pictures around the robot
at this moment This robot isn't really monster one and
wanted 1o be fundamental ransportation.

W hsals

Amimain
- i "

-
|

Fig 1: Block diagram of existing method
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MICROCONTROLLER

A remote worked Spy robot relies wpon the two
two sorts of microcontrollers, a total of 35  headings
(dimmished direction set) are open, enhanced by a
tmemendous  register set These devices have  joined
features 1o diminish ouwtside parts, right now structure cost,
updating system unfaltering quality and reducing power use.

Infig 2, PORTA pans 1,2,3,18,17 and 13 are associated with
LCD controls bats of these pins are RAO, RAl, RA2,
FA3, RA4 and RAT of PORTA. PORTE 0 to 6 aside
from PORTH2 and the controls bits PORTES,7,9, 10,11 and
12 are wtilized for the client inpuis which are forward, in
reverse, left, right, CCD left and OCD right. PORTET bit
no: 13 is wiilized for information yicld pin. The force
supply of this controller is +5% D and associated the pin
no: 14. The Giround is pin no: 5.

"
." u T
L Lt |u4 w e
. w2
Lot
m ®
w = LT A
i o
— Y e
e L o | -
i TS PR o
T
I

Fig 2: PIC16F628A Microcontroller Pins Assign

L298N Motor Diriver

L298N is a double H-Bridge engine driver, hence
it can drive the engimes in both clockwise amd
against clockwise course. Tt is an incorporated circuit with a
I5-lead Multi watt. It has working voltage up to 46V and
add up to DC cuwrrent up o 4V engine as it has four
information sources and yields pin. For lcft and right
pivet of camera cngine driver and microcontroller is
associated.

O

— T
DS commur s s

Fig 3 L2198 Motor Driver Pin Diagram
CCD Sensor
Charge-coupled gadgets (CCDs) has wide applications in

all computerized picture secuning gadsets The CCD camera
has inhuilt sound and video framework.

O78.1-T2E1-5197-7720053 1.00 £©2020 IEEE

Fig 4: OCD Camera
PROPOSED SYSTEM

TRAMNSMITTER SECTION

THANENATTER SECTION
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Fig 5: Transmitter section
RECEIVER SECTION
[ m
RECEIVER S50TI0% il

IHLOCK) 1 =
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RTINS
L q |
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| - + { } I } afi Lt

s I
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FRELTE

Fig &; Receiver section

VOLTAGE REGULATOR

The controlled power supply is progressively basic for
some clectronic gadgets due to the semiconductor material
inbuilt i them will have a fixed pace of cumrent just as
voltage. Quite possibly the gadget may get crushed if there
15 any progressions from the genumme rate. The mfo AC
power supply will get changed over into steady DC current
by this circuit. With the assistance of a voltage controller
0, the unregulated yield will be relegated to a consistent
voltage. The circuit is developed of direct voliage controller
7805 what's more with capacitors and resistors alongside
connect rectifier made up of diodes.
From sending a constant voltage supply the yicld arrives at
continuous to the gadpet the diodes moreowver with
capaciters handle raised proficient sign transport

LAsR
L]
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Fig 7: Circuit diagram of voltage regulator

MECHANICAL SENSOR

The ADXL335 uses a unigue structure for recognizing the
X Y, and ¥ aas. Therefore, these three axis are balanced
and have insipnificant cross-tumn affectability. Mechanical
misalignment of the sensor kicks the pail to the group is the
principle  wellspring  of  cross-center  affectabality.
Mechanical misalipnment can, clearly, be balanced out at
the structure evel.

ARDUING

Ardumo s an  open-souwrce  veniure that  made
microcontroller-based units for building advanced gadgets
and intuitive articles which will detect and control physical
gadgets. The underiaking depends on micreconiroller board
siructures, created by a couple of merchanmts, utilizing
different microcontrollars. These frameworks give sets of
advanced and straightforward information'yield (170) sticks
which will interface to different extension sheets (named
shiclds) and differemt circuits The sheets highlight
sequential commespondence imterfaces, including Universal
Serial Bus (USB) on certain models, for stacking programs
from PCs. For programming the microcontrollers, the
Arduino  venture gives an  incoporated  improvement
condition (IDE) i light of a programing language namoed
Processing, which additionally underpins the dialeets C and
C+. Arduino Uno may be a microcontroller board hooked
in to the ATmega328P. It contains everyihing expected 1o
assist the microcontroller; essentially associate it to a PC
with a USB link or foree it with an AC-to-D}C connecior.
Arduino Uno has various offices for speaking with a PC,
another Arduino board, or different microcontrollers.

Fig #: Arduino

RF TRANSMITTER AND RECEIVER
A RF tranamitter module (HT12E}) is accommodated
transmitting a radio discharge and adjusting that wave to

97E-1.7281-5197-T/20V831.00 ©2020 IEEE

pass on data A RF bencficiary module (HT12D) gets the
halanced RF signal and demodulates it This remote
correspondence s finished  through recurrence  (RF)
correspondence. A RF mransmitter module might be a Litle
PCB sub-get together fit transmitting a radio owtflow and
controfling that wave 1o pass on data. Transmitter modules
are normally realized open a Littler scope controller which
may offer data to the module which can be transmitted. RF
transmitiers are ordimarily needy upon regulatory essentials
which direct the best allowable transmitter power yield,
music, and hand cdoe necessities. A RF suthority module
gets the directed RF signal, and demodulates . There are
o sorts of RF gatherer modules: oo heterodyne recipiends
and super-regenerative  beneficiaries.  Super-regenerative
midules are ordinarily swraightforwardness and low force
structures using a movement of enhancers to focus balanced
data from a conveyor wave. Super-regenerative modules are
noemally free as their repeat of movement changes
altogether with temperanre and foree supply voltage. Too
much heterodyne gatherars have an introduction advaniage
over super-regencrative, they offer extended accuracy and
trustworthiness over a gigantic voltage and temperature.

Fig 9 RF Transmitter and Roceiver
WIRELESS DVR

An advanced video recorder (DVR) is an electronic
device that records video in a computerized storage device
The term incorporates sei-top boxes with direct to plaie
recording, convenient media players and TV doors with
recording capscity, and computerized camcorders. PCs are
regularly associated with video catch gadgets and wtilized as
DVRs im such cases the application programming used to
record video is a necessary picce of the DVE. Numerous
DVRs are named purchaser electronic gadgets such gadgets
may on the other hand be alluded to as close to home video
recorders (PVRs), especially in Canada

GEARED DD MoToRs

The connection between torque wversus speed and
current is straight, a5 the heap on an engine builds, Speed
will diminish. The disgram imagined here speaks to the
attributes of 2 nun of the mill engine. For whatever length of
time that the engine is utibized in the region of high
proficiency long life and great execution can be normal. In
any case, utilizing the engine outside this range will bring
about high temperature rises and crambling of engine parts.
An engine’s cssential rating point is marginally lower than
s most extreme effectiveness point. Burden torgue can be
controlled by estimating the current drawn when the engine
is appended to & machine whose genuine burden esteem is
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known_ Ouifitted de engines can be characterized as a n
expansion of de engines An equipped DC Motor has an
apparatus get together joined to the engine. The spead of
enging is included as far as tums of the pole every moment
is called as RPM. Utilizing the right mix of apparatuscs in a
ngging engine, ils speed can be decreased to any attractive
figure. This idea where nggings lessen the speed of the
vehicle yet increment its torgue is kmown as apparaius
decrease.

Fig 10; DC Motor

DC MOTOR DRIVER

Engine Driver circuits are chb and flow mtensifiers.
They go ahout as a scaffold between the controller and the
cngine in an engine drive. Engine drivers are produced using,
diserete parts which are incorporated inside an IC. The
coniribution to the engine driver I or engine driver circuit
is 8 low ebb and flow signal The capacity of the circuit is o
change over the low current sign to a high current sign. This
high current sign is then given to the engine. The engine can
be a brushless DC engine, brushed DC engine, stepper
enging, other DC engines and 5o forth,

LASER GUN

Lasers and other coordinated wvitality weapons have
numerous favourable circumstances over regular shooding
equipment like projectiles, rockets, etc
#  The light of the gun can ravel in the speed of light.
#  Laser gun can be fiocused on the target.
& High-power laser 18 used for deadly results or
cutting and low-power laser for non-deadly results.

The Aw Force has  introduced three weapons like Airbome
Lase, PHa5R and the Active Denial System that are being
tried and, now and again, whilized .

WIRE ANTENNA

The wire reception apparatus is a radio receiving wire
comprising of a long wire suspended over the ground
whose length doesn't bear a connection to the wavelength of
the radio waves wtilized, vet is regularly picked more fior
accommpdation. The wire might be straight or i@ might be
hung to and for between trees or dividiers just to get enough
wire into the air; this kind of reception apparaius now and
again is known 85 a crisscross radio wire. Such receiving
wires are typically not as successful as radio wires whosse
length is acclimated to reverberate at the wavelength to be
utilized. bregular wire radio wires are a sort of monopale
receiving wire and the opposite side of the collector or

978-1-T2E1-5197-T/ 20053 1.00 ©2020 IEEE

transmitter reception apparatus terminal must be associated
with an earth ground They are broadly utilized as accepting
receiving wires on the long wave, mediom wave, and short-
Wave groups, just as ransmitting radio wires on these
groups for little outside, impermanent or crisis ransmitting
stations, just & in circumsiances where  increasimgly
changeless reception apparatuses can't be introduced.

Fig 11: Wire Antenna

PowEr SUPFLY

A controlled force supply 15 especially
fundamental for a few electronic gadgets because of the
semiconductor material utilized in them have a fixed pace of
cwrrent just as vollage. The gadget may get harmed if there
s any deviation from the fixed rate. The AC power supply
gets changed over into steady DC by this circuit. By the
assistance of a voltage controller DC, unregulated yield will
be fixed to a consistent voltage. The circuit is comprised of
straight voltage controller 7805 alongside capacitors and
resisbors with connect rectifier made up from diodes. From
giving a constant voltage supply to building certain that
vield amrives al continuous to the machine, the diodes
alongside capacitors handle raised effective  sign
convevable. Managed power supply is & gadget that
awtomated on DC voltages and furthermore it can maintain
its yicld precisely at a fixed voliage constantly despate the
fact that if there 5 a critical modification in the DL mput
voltage. ICs controller is for the most part utilized in the
circuit 1o keep up the specific voltage which is trailed by the
force supply. A controller is for the most part utilized with
the capacitor associated in comresponding to the info
terminal and the yield terminal of the IC controdler. For the
checking of immense modifications in the contribution just
as m the yield channel, capacitors are ufilized While the
detour capacitors are ufilized o check the littke time frame
spikes on the info and vield level. Sidestep capacitors are for
the most part of litthe qualities that are wilized o sidestep
the little time frame beats straight into the Earth.
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Fig 13: System: initializing in Receiver section

Fig 5.4 Waiting to process the commands in Receiver
section

Fig 5.5 Processing the command in Receiver section
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CONCLUSHN

Battle humanoid can perform difficull for humans.
More dangerows job could be done by this small batile
humanoid. It is used io identify where the dangerous gases
are present. Battle humanoid can also be used in searching
people who are in building destroyed by the earthquake
Because of the wireless camera is installed in humanoids, it
can be used remotely o enter and exit dangerous place that
human cannot. The battle humanoid moves accordingly to

the direction of user's gesture and also  has

video surveillance.
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