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Abstract — In today’s world working on robots is growing ~ €an provide video feed to the user in order to goenf
fast. In this field controlling robots with remotes is a inspection in unfamiliar area or narrow tunnel.
complicated part as there is a chance of confusiony the Controlling Robot using chronos watch:
user. Instead, we can use the concept of gestures. iwe can
control the movement of robot using chronos watch rad <<<(l’>>>
make hand movements. The users have to wear a cham
watch. The accelerometer present in chromos watch il
record hand movement in specific direction and cominds -
the robot to move in that respective direction. Theobot also T
consists of a camera along with the watch and is oected
wirelessly via radio wave which enables to interadh a more
friendly way. It can also sense the obstacles andsponds
accordingly. The main objective is to make a simpleand
cheap robot which could be of help in many purposes
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|. INTRODUCTION L2 RF Accss pon —{(
EDIMAX Router RPI => 1293p
In recent years, many efforts have been made telaev USB Camera M

natural interfaces between users and computer bas
systems based on human gestures. Generally rabets
electro-mechanical machines which perform task
automatically under some guidance. They can L ) ) .
controlled using a remote or a computer interfaigeen it~ Fig. 1. Block diagram of controlling robot usingrohos
comes to human-machine interface, we communicéte wi watch
robots based on the gestures. Gesture recognitiorbe
considered as a way for a computer to understaad thl. HARDWARE AND SOFTWARE COMPONENTS
human body language. USED
The main motto of designing this robot is to hdig t
disabled people drive their cha|r§ W|th9ut evenlrm@\th_e A. Hardware Components:
need to touch the wheels of their chairs. Not dhlyg, it
. ) 1) ez430Chronos Watch.
can reduce the complexity of operating remote cbntr -
i . L 2) Raspberry Pi2b.
based robots. For example, military, industrial atats, -
X ; = . 3) EDIMAX Wi-Fi Router.
construction vehicles in civil side etc. come undas 4) USB Camera
category. Command_s to the_robot are sent by chronos 5) RF Access point(chronos receiver)
watch [1, 2] depending on either Tilt control oruth
. . 6) IR Obstacle sensors.
control. Once the commands are received by thevesrce 7) Driver (L293D)
on robot, it processes them in order to changeiposor 8) DC Motors '
speeds. It also develops real-time obstacle deteand ) 7805 Regullator
obstacle [18] avoidance for autonomous navigatibn o 10) LEDs '
mobile robots using IR sensors in an unstructured 11) Power bank.

environment. The process of robot control includes 12) 12 V Battery.
» Collects information of the environment (Senses). . Software Components:
» Information collected is used and processed (Pspces 1) Chronos control center.
» Follows instructions to perform actions (Acts). 2) IDLE (Python GUI).

In this hierarchical approach, at first robot sentee 3) Raspbian OS.
environment and collects the information and th&mgp 4) Motion software.

the next action. Data collected will be passed to 5)
microprocessor to process those data. Obstacles
surrounded by the robot can be detected by sensor
installed on the robot such as infrared or ultraseensor.

This avoids robot collision. Camera installed oa tbbot

Putty software.
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lll. CircuIT DESIGN «  $ sudonano /etc/motion/motion.conf
B e $DAEMON = OFF (change to
ON) and Webcam_localhost = ON (Change to OFF)
e $sudonano/etc/default/motion start_motion_daemon =
no (change to yes).

S
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V. OPERATION OF THE PROJECT

1) The principle on which “Controlling Robot using
Chronos watch” works is the principle of accelertene
This records hand gestures and pass that data &zéiSs
point i.e. the receiver of chronos watch [1, 2].isTh
receiver assigns proper voltage levels to the desbr
movements. After recording the information it is
transferred to a Raspberry Pi processor [14, 15,24p
wirelessly via RF on the receiving end. Then infation

is decoded and then passed onto the microprocessor
(Raspberry Pi) which takes various decisions basethe
received information. These decisions are senth® t
motor driver IC such that the motors are triggened
different configurations to make the robot move an
specific direction. As discussed, the robot haagability

to sense the obstacles [19] and respond to them
accordingly. Commands are given by the reportedltes
Although not everything need be disclosed, a papast
contain new, useable, and fully described inforamator
example, a specimen's chemical composition needb&ot
. . . N ._reported if the main purpose of a paper is to dume a

_ Figure 2 gives the clear idea of the circuit desighq,; measyrement technique. Authors should expel to
implemented. The signals transmitted by chronos:lwatcha”enged by processor. We applied a wireless @mme

[1, 2] will be received by the chronos receiver. IRF v is be useful for surve : ;

. A . y purpose. This wirgles
access point [1, 2] which is in USB mode. Raspb@liry ., nera has both transmitter and receiver and withlile
[14,15,16] consists of four USB ports. RF accesstps i, +ransmit the information

connected to one of those USB ports. There is a US  Transmission Section:

camera [7] for the live streaming of robot which is . : o :
. In this project, the transmission part is throughooos
gi?nGT’%tiid ctgn?gghe;szif tF;Sart r%fcg?zgze%& [ESLi4,6, ISwatch [1, 2] which operates at operating frequenfc§68
’ P goa $/|HZ. This watch consists of an inbuilt acceleromete

Egﬁ&zs)?r'(wmf roFLrtOe (i)e[slslorlz]g% estra%(;rrzri?atgis vitjoeot Sllowed by the transmitter. Signals are transrdithy the
' transmitter which consists of coordinates of theochs

signals to surroundings which are also in USB mdde . on " o accelerometer which is inside the chsono
EDIMAX [11,12] is connected to third USB port Ofwatch o

raspberry pi [14, 15, 16, 24]. The signals from th%. Receiver Section:

raspberry pi [14, 15, 16, 24] are given to the ot . . .

drive the robot. But, we get weak data signals fitb As discussed above, the signals gfter transmitue f

raspberry pi. So, the motor driver (C293D) is used to the phro_nos watch [1, 2]. are received by_ the_ qr_ﬁono
{eceiver i.e. RF access point. RF access pointhilsién

boost up these weak signals such that motors drian USE mode is connected to one port of the raspheér
ding to th dsgi by the ch .
according to the commands given by the chronoshwidic board [14, 15, 16, 24]. When we run a programhia t

2]. Raspberty pi consists of 40 GPIO (general IOEF'EpOprocessor RPI, it gives the directions based on the

Input Output) pins. Among those, pin 16 and pina2z0a ; . .
in[r))lljjts tl:)ptlﬁe)} pplrc?cessor ?e tﬁe’sgl pins are pcloenem; coordinates transmitted from chronos watch. Theal
outputs of left and right IR proximities [20]so tha are dzcoded aﬂerRFI;?C?xl'ngRtQFm ﬁy receiver ‘3. t.h
commands given by IR proximities are interactedite Egizg ozn':r?et rgceive.d inlfzrmatiorza1 'I?hsevrilrtl)?grs drrSIO
rocessor with the help of these pins. Rasbian ; . L

P P P a5 | (L293D) receives these decisions. This triggersntioéors

which is a linux based operating system is ingfaifgo | diff P . ke th b
the processor by using New Out Of the Box Softward @ifierent configurations to make the robot move

(NOOBS) [4]. It is used to interact with user andka _according to the _commands given by chronos watcg][1
changes by using putty software [8]. To make thdé3 usin the specified direction.

- : - . _Therobot has two additional features
camera [7] interact with processor, Motion softwgr@] is . .
installed in the Rasbian OS [21] by using foIIowingl.) It can sense the objects and responds accorditig to

commands in command prormpt We have two IR sensors [17] on the eiher Sdehet
*  $ sudo apt-get install motion ve tw (17] I I

GPIO HEADER

RASPBERRY PI

Fig. 2. Schematic diagram of controlling robot gsin
chronos watch
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robot. When any one of the IR proximities gets Higgjic V. EXPERIMENTAL RESULTS

it means that an obstacle [23] is present. So roimies

along the opposite side of the active IR proximiar |n this section, we present the experimental result
example if the robot is moving in the forward dtfeo, if  Fig (4a) shows the forward movement of robot beeaus

an obstacle is on the right side of the robot tthenright the command given by chronos watch [1, 2] is to enov
IR proximity gets high logic, thus the robot hasnove forward.

towards left in order to avoid the obstacle. Whemeight Fig (4b) shows robot taking right turn.

proximity gets activated the processor (we willtarthe  Actually the robot movement is forward because
program in processor) sends the signals to thetrtiho command given by chronos watch is to move forward.
move left side and vice versa. If both the senamesactive vyou can find an obstacle on the left side of thboto
then the robot stops. which is indicated by left IP proximity (high logicin

1) Robot can give live streaming [7] of the surrousin order to avoid the obstacle the robot takes a right

by using a USB camera [7]. The USB camera is cdedec which is done by processor.

to one of the ports of the raspberry_pi _[14, 15, 24].  Fig (4c) shows robot taking left turn.

Whenever camera records the data it will send tdeov Origina"y, the robot movement is forward because
signals to processor. By using motion software Wh& command given by chronos watch is to move forwsve.
installed in the processor these video signals ag@n find an obstacle on the right side of the ratfoich is
transmitted to surroundings using a Wi-Fi routefndicated by right IP proximity (high logic). Sa avoid
(EDIMAX) which is connected to another port of thethe obstacle, the robot takes a left turn whickidee by
raspberry pi [14, 15, 16, 24]. Whenever this rour processor.

connected to hotspot of any electronic device @ppt Fig (4d) shows no movement of robot.

smart phone), with a working internet connectidme t The robot movement is forward because command
router generates an IP address. When we type thjgen by chronos watch is to move forward. But ¢hiar
ipaddress:8081 in the browser’s search box wehgelite  an obstacle which covers the whole path of the troiod
streaming [7] in the hotspot connected device(lafstoart gjving it a chance to move. This is indicated byhbthe
phone). left and right IP proximities. So, to avoid the e the

robot stops.
Fig (4e) shows robot giving live stream [7] of the
surroundings.

Checking Sensor's Camera Show's Live
State

Streaming
Sensor 1 ifSensor Sensor2
Detected

No AfChronous
Welth
The Take Diversion o Take Diversion fo
Right Let

YES

Checking Chronous
Watch State

fChronous if Chronous if Chronous ifChronous
Robot Stopped Watch Watch Watch Watch
Tilted Front Tilted Back. Titted Left Titted Right

J i i i Fig. (4a): Robot moving forward.

Robot Will Move Robot Will Mcve Robot Will Move Robot Will Move
Forward Backward Let Right

Stop

Fig. 3. Flow chart of controlling robot using chosn
watch
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VI. APPLICATIONS

Controlling a robot using chronos watch [1, 2] lthea
gestures concept can be widely used in real lifés Ts
useful in places where the environment is not blétéor
humans. Some of the applications are
i. Industrial applications.

i. Bomb detection.
iii. Military applications.

VIl. CONCLUSION AND FUTURE WORK

From this study, a robot with camera that can be
controlled using a chronos watch based on gestumes
been developed. We developed the robot with a geogl
intelligence which is capable of easily sensingdhstacle
[23] through IR sensoiVe proposed a model of a robot
based on “Human Machine Interfacing Device” utilzi
hand gestures. By this we can communicate with
embedded systems for tracking of enemieghe end, all
the objectives were successfully met and an autonem
robot with vision based obstacle avoidance capphsi
designed and implemented on a Raspberry Pl [14185,
24]. In future, we can either use some alternapiower
source for the batteries or replace the currentNDifors
with the ones which require less power. And alsdhas
robot moves on the flat surface, we can also fegyrivbot
in the sky
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