wo 2017/145183 A1 [N 000 O O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

31 August 2017 (31.08.2017)

WIPOIPCT

(10) International Publication Number

WO 2017/145183 Al

(51

eay)

(22)

(25)
(26)
(30)

1

(72

International Patent Classification:
G06Q 50/00 (2006.01) BO5B 12/00 (2006.01)
BO5SB 15/10 (2006.01)

International Application Number:
PCT/IN2017/050075

International Filing Date:
25 February 2017 (25.02.2017)

Filing Language: English
Publication Language: English
Priority Data:

201641006851 27 February 2016 (27.02.2016) IN

Applicant: ENDLESS ROBOTICS PVT LTD [IN/IN];
9/13, Bahar-A, Sahara States, Mansoorabad, L.B nagar,
Hyderabad, Telangana, Hyderabad 500068 (IN).

Inventors: REDDY METTU, Sai Srikar; Flat No. 201, 7-
1-78B, Balaji Bhagyanagar Apartments, Ameerpet, Hy-
derabad,  Telangana,  Hyderabad 500016  (IN).
BANDIKATLA, Puneeth; 9/13, Bahar-A, Sahara States,
Mansoorabad, L.B. Nagar, Hyderabad, Telangana, Hydera-
bad 500068 (IN). BOYINA, Nitesh; 9-7-40, Main Road,
Kotabommali, Srikakulam, Andhra Pradesh, India, Srikak-
ulam 532195 (IN). YARAMANENI, Ravi Teja; HNo 1-
9-641/7, 201, Jaya Plaza, Vidya Nagar, Street No - 7, Hy-
derabad, Telangana, Hyderabad 500044 (IN). NALLAPA-
RAJU, Akhil Varma,; 3-129-1 Kalavapudi, Kalla Mandal,
West Godavari District, Andhra Pradesh, West Godavari
District 534236 (IN). MARIPI, Pradeep; 403, Bricks Vas-

(74

(8D

(84)

antham, Spring street, Sri Maruthi Nagar Colony, Ser-
ilingampally, Hyderabad, Telangana, Hyderabad 500084
(IN).

Agent: KARTHIK, Bala Arjun; Metayage IP Strategy
Consulting LLP, Global Incubation Services, CA Site NO
1, JSS Institutions Campus, HAL 3rd stage, Behind Hotel
Leela Palace, Kodihally, Bangalore 560008 (IN).

Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KH, KN,
KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA,
MD, ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG,
NI NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS,
RU, RW, SA, SC, SD, SE, S@G, SK, SL, SM, ST, SV, SY,
TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,
ZA, ZIM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: SYSTEM AND METHOD FOR PAINTING AN INTERIOR WALL OF HOUSING USING A SEMI-AUTOMATIC
PAINTING ROBOT

IMAGE CAPTURING
MODULE

204

COMMUNICATION
MODULE
214

NON-PAINTABLE

DATABASE 202

IMAGE STITCHING
MODULE
206

AFFINE
TRANSFCRMATION

DISTINGUISHING
MODULE
212

CO-ORDINATE
TRANSFORMATION
MODULE
210

MODULE
208

FIG.2

]

104

(57) Abstract: A system for painting an interior wall of housing is disclosed. The system includes a semi- automatic painting robot
106 and a user device 104. The semi-automatic painting robot 106 includes a microprocessor 304, a servo drive module 306, a DC
motor drive module 316, a magnetometer 312, a distance sensor module 318, a first servo motor 708, a second servo motor 714, a
spray gun 710, and a belt driven linear actuator 804. A user device 104 captures one or more images of the interior wall to be
painted, processes and sends the one or more images to the microprocessor 304 in co-ordinates of the interior wall. The micropro -
cessor 304 receives the co-ordinates and performs the operations of painting on the interior wall using one or more painting strokes.
The user 102 may control the semi-automatic painting robot 106 with the user interface present in the user device 104.
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SYSTEM AND METHOD FOR PAINTING AN INTERIOR WALL OF HOUSING USING
A SEMI-AUTOMATIC PAINTING ROBOT
BACKGROUND
Technical Field

[0001] The embodiments herein generally relate to a wall painting, and, more
particularly, to a system and a method for applying paint on an interior wall by a semi-
automatic painting robot.

Description of the Related Art

[0002] Painting is generally done with a brush and a can of paint. If a ladder was
used, the can was hung by a hook on a rung of the ladder. If a step ladder was used, the can
was set on a shelf on the back side of the step ladder. There is widespread use of the paint
roller as a substitute for a brush, or as a supplement to a brush. Times have changed and
spray guns have replaced paint rollers. Spray guns have long been used to effect uniform
distribution of paint. Such spray guns are widely used in the automotive repair field, and
other metal spraying situations. A typical paint sprayer employs a primary paint supply in
the form of a manually changeable container. This primary paint supply (container) is filled
with paint, which is passed through a filter as it is poured into the supply. The filtered paint
supply container is used to provide paint to a gravity feed paint tank which must then be
supported while paint drains into the spray gun.

[0003] In painting a house, apartment building or other structures having windows,
painters have experienced difficulty in painting frames around window glass neatly and
efficiently. Furthermore, after painting, window frames frequently become stuck in an open
or closed position due to the inadvertent painting of the windows header and balances, or
guide members. The problem of protecting the windows, particularly the window balances,
header, and window glass, from being painted, splattered, or smudged has traditionally been
solved primarily by applying adhesive masking tape to these window parts prior to painting.
Pre-cut masking tape, and various other hand-held paint masks, work suitably, but are not

reusable, and take time to apply, remove, and/or use accurately.
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[0004] In a conventional case the brush painting of trim as commonly practiced is
time-consuming, costly and the final appearance of the work is frequently imperfect.
Therefore, the masking of window panes and adjacent areas of the house has been haphazard
and without any established system, with the result that the masking is frequently imperfect
and 1s so time-consuming and tedious than much of the benefit.

[0005] Accordingly, there remains a need for an improved system and method for

painting an interior wall of housing.

SUMMARY

[0006] In view of the foregoing, an embodiment herein provides a system for
painting an interior wall of housing. The system includes a user device, and a semi-
automatic painting robot. The user device includes a device memory, and a device processor.
The device memory stores a database and a set of modules. The device processor executes
the set of modules. The set of modules includes an image capturing module, an affine
transformation module, a co-ordinate transformation module, a non-paintable area
distinguishing module, and a communication module. The image capturing module is
configured to capture an image of the interior wall to be painted using a camera of the user
device. The affine transformation module is configured to crop the image to obtain a
cropped image and perform affine transformation on the cropped image. The co-ordinate
transformation module is configured to convert pixels of the cropped image into co-ordinates
of the interior wall. The non-paintable area distinguishing module is configured to
distinguish a paintable area and a non-paintable area on the interior wall based on inputs of a
user through interactions with the user device. The communication module communicates
co-ordinates of the paintable area and the non paintable area for painting the interior wall.
The semi-automatic painting robot includes a spray gun, a first servo motor, a second servo
motor, a belt driven linear actuator, a magnetometer, and a microprocessor. The
microprocessor executes all functions in the semi-automatic painting robot.  The
microprocessor includes a co-ordinates obtaining module, a navigation module, a distance
determination module, an orientation module, a first paint stroke module, an overlap

navigation module, a second paint stroke module, a trigger control module, a magnetic field
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sensor module, and a re-alignment module. The co-ordinates obtaining module is configured
to receive co-ordinates of the paintable area and the non-paintable area from the user device.
The navigation module is configured to navigate the semi-automatic painting robot to a start
point near the interior wall through user interactions on the user device. The distance
determination module is configured to measure a distance between the semi-automatic
painting robot and the interior wall. The orientation module is configured to align the semi-
automatic painting robot parallel to the interior wall based on the distance between the semi-
automatic painting robot and the interior wall. The first paint stroke module is configured to
apply a first paint stroke by (1) accelerating the belt driven linear actuator from a first stroke
start point of the belt driven linear actuator to a first stroke initial point of the paintable area ,
(1) maintaining constant velocity of the belt driven linear actuator from the first stroke initial
point of the paintable area to a first stroke final point of the paintable area, and (iii)
decelerating the belt driven linear actuator from the first stroke final point of the paintable
area to a first stroke end point of the belt driven linear actuator. The overlap navigation
module is configured to automatically navigate the semi-automatic painting robot by half of a
fan width of the spray gun parallel to the interior wall for applying a second paint stroke by
overlapping a half of the first paint stroke when the semi-automatic painting robot completes
the first paint stroke. The second paint stroke module is configured to apply the second paint
stroke by (1) accelerating the belt driven linear actuator from a second stroke end point of the
belt driven linear actuator to a second stroke final point of the paintable area, (i1) maintaining
constant velocity of the belt driven linear actuator from the second stroke final point of the
paintable area to a second stroke initial point of the paintable area, and (ii1) decelerating the
belt driven linear actuator from the second stroke initial point of the paintable area to a
second stroke start point of the belt driven linear actuator. The magnetic field sensor module
is configured to measure magnetic field orientation readings of the semi-automatic painting
robot with respect to earth’s magnetic field. The re-alignment module is configured to re-
align the semi-automatic painting robot in corner areas of the interior wall by a predefined
angle of 45 degree and/or 90 degree based on the magnetic field orientation readings of the

semi-automatic painting robot.
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[0007] In one embodiment, the device processor includes an image stitching module
is configured to stitch more than one images of the interior wall to obtain a combined image
when the image capturing module captures one or more than one images of the interior wall.

[0008] In yet another embodiment, the microprocessor includes a area division
module that is configured to virtually divide the interior wall in terms of width of the spray
gun, that are adapted to determine number of paint strokes to be applied on the interior wall
by the semi-automatic painting robot.

[0009] In yet another embodiment, the semi-automatic painting robot includes a
servo drive module that monitors a servo motor and encoder module. The servo motor and
encoder module is configured to guide the spray gun to apply the first paint stroke and the
second paint stroke based on signals from the microprocessor.

[0010] In yet another embodiment, the semi-automatic painting robot includes a DC
motor drive module that monitors a DC encoder and motor module. The DC motor and
encoder module is configured for locomotion/navigation of the semi-automatic painting robot
based on signals from the microprocessor.

[0011] In one aspect, one or more non-transitory computer readable storage mediums
storing one or more sequences of instructions, which when executed by one or more
processors, performs a method of painting an interior wall using a semi-automatic painting
robot. The method includes steps of (1) capturing one or more than one images of an interior
wall to be painted with a colored paper pasted on the interior wall using a camera of a user
device, (i1) stitching the more than one images of the interior wall in an order to obtain a
combined image of the interior wall, (ii1) cropping the combined image to obtain a cropped
image and affine transformation of the cropped image, (iv) converting pixels of the cropped
image into co-ordinates of the interior wall, (v) demarcating between a paintable area and a
non-paintable area based on inputs obtained through user interactions on the user device, (vi)
navigating a semi-automatic painting robot to a start point near the interior wall based on
inputs obtained through user interactions on the user device, (vii) aligning the semi-automatic
painting robot parallel to the interior wall at a fixed distance based on a distance measured
between the semi-automatic painting robot and the interior wall, (viii) applying a first paint
stroke in a vertical manner from bottom to top on the interior wall, (ix) re-aligning the semi-

automatic painting robot laterally on ground by half of a fan width of the spray gun for
4
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applying a second paint stroke, and (x) applying the second paint stroke by overlapping half
of the first paint stroke from top to bottom in the vertical manner.

[0012] In an embodiment, the one or more non-transitory computer readable storage
mediums storing one or more sequences of instructions, which when executed by one or
more processors, the semi-automatic painting robot paints the paintable area on the interior
wall using one or more painting strokes based on inputs of a user through user interactions on
a user interface on said user device.

[0013] In another embodiment, the one or more non-transitory computer readable
storage mediums storing one or more sequences of instructions, which when executed by one
or more processors, the colored paper acts as a reference for (i) measuring height and length
of the interior wall, and (i1) identifying co-ordinates of the non-paintable area.

[0014] In another embodiment, the one or more non-transitory computer readable
storage mediums storing one or more sequences of instructions, which when executed by one
or more processors, the constant velocity is maintained by the second servo motor while
painting the paintable area to avoid paint dripping and to ensure optimum wall finish on the
interior wall.

[0015] In yet another embodiment, the one or more non-transitory computer readable
storage mediums storing one or more sequences of instructions, which when executed by one
or more processors, the semi-automatic painting robot is navigated to corner areas of the
interior wall to paint the corner areas of the interior wall based on user inputs through user
interactions on the user device.

[0016] These and other aspects of the embodiments herein will be better appreciated
and understood when considered in conjunction with the following description and the
accompanying drawings. It should be understood, however, that the following descriptions,
while indicating preferred embodiments and numerous specific details thereof, are given by
way of illustration and not of limitation. Many changes and modifications may be made
within the scope of the embodiments herein without departing from the spirit thereof, and the

embodiments herein include all such modifications.

BRIEF DESCRIPTION OF THE DRAWINGS
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[0017] The embodiments herein will be better understood from the following detailed
description with reference to the drawings, in which:

[0018] FIG. 1 illustrates a system view of a semi-automatic painting robot
communicating with a user device through a network to receive commands for painting an
interior wall, according to an embodiment herein;

[0019] FIG. 2 illustrates an exploded view of the user device of FIG. 1, according to
an embodiment herein;

[0020] FIG. 3 illustrates an exploded view of the semi-automatic painting robot of
FIG. 1, according to an embodiment herein;

[0021] FIG. 4 illustrates an exploded view of a microprocessor in the semi-automatic
painting robot of FIG.1, according to an embodiment herein;

[0022] FIGS. 5A-5B illustrate an user interface views of the user device of FIG.1
providing commands to the semi-automatic painting robot of FIG.1, according to an
embodiment herein;

[0023] FIG. 6 is an exploded bottom view of the semi-automatic painting robot of
FIG. 1, illustrating one or more components and their arrangements inside the semi-
automatic painting robot of FIG.1, according to an embodiment herein;

[0024] FIG. 7 is an exploded top view of the semi-automatic painting robot of FIG. 1,
illustrating one or more components and their arrangements inside the semi-automatic
painting robot of FIG.1, according to an embodiment herein;

[0025] FIG. 8 illustrates a perspective view of the semi-automatic painting robot of
FIG. 1 with a belt driven linear actuator for actuating a continuous movement of a spray gun
for applying paint on an interior wall, according to an embodiment herein;

[0026] FIG. 9 illustrates the semi-automatic painting robot of FIG.1 that paints a
paintable area of an interior wall using one or more painting strokes, according to an
embodiment herein;

[0027] FIGS. 10A-10B are flow diagrams illustrating a method of painting an interior
wall using the semi-automatic painting robot of FIG. 1, according to an embodiment herein;

[0028] FIG. 11 illustrates an exploded view of the user device of FIG. 1, according to
an embodiment herein; and

[0029] FIG. 12 illustrates a schematic diagram of computer architecture, according to
6
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the embodiments herein.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

[0030] The embodiments herein and the various features and advantageous details
thereof are explained more fully with reference to the non-limiting embodiments that are
illustrated in the accompanying drawings and detailed in the following description.
Descriptions of well-known components and processing techniques are omitted so as to not
unnecessarily obscure the embodiments herein. The examples used herein are intended
merely to facilitate an understanding of ways in which the embodiments herein may be
practiced and to further enable those of skill in the art to practice the embodiments herein.
Accordingly, the examples should not be construed as limiting the scope of the embodiments
herein.

[0031] Accordingly, there is a need for a systematized procedure for preparing the
trim of house windows for spray painting. There is a need for a device which is expeditious,
efficient and uncomplicated and with the device usage the house painters will not be
discouraged from using the device and to be entirely practical and more economical than
brush painting. The resulting appearance of the finished work should be far superior to brush
painting. The embodiments herein achieve this by using a semi-automatic painting robot for
painting an interior wall. Referring now to the drawings and more particularly to FIGS. 1
through 12, where similar reference characters denote corresponding features consistently
throughout the figures, there are shown preferred embodiments.

[0032] FIG. 1 illustrates a system view of the semi-automatic painting robot 106
communicating with a user device 104 through a network 108 to receive commands for
painting an interior wall, according to an embodiment herein. The semi-automatic painting
robot 106 paints the interior wall with minimal human intervention. A user 102 interacts
with the user device 104 through a mobile application and captures one or more images of
the interior wall to be painted through a camera of the user device 104. The user device 104

processes the one or more images captured and convert the pixels of the one or more images
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captured in to co-ordinates of the interior wall. The user device 104 further allows the user
102 to distinguish between a paintable area and a non-paintable area on the interior wall by
tapping on corners of the non-paintable area (e.g. windows). The co-ordinates of the interior
wall including the paintable area co-ordinates and the non-paintable area co-ordinates are
then communicated to the semi-automatic painting robot 106 through a network 108. In an
embodiment, the network 108 is a Bluetooth, internet, and/or a wireless communication
network.

[0033] In one embodiment, the user device 104 is a mobile phone, a tablet and/or a
personal digital assistance (PDA). The mobile application is developed based on the
compatibility of the user device 104 used by the user 102. The semi-automatic painting robot
106 may be controlled manually through the mobile application. In situation where there are
tight corners, the user 102 can take the control of the semi-automatic painting robot 106,
change the directions of the semi-automatic painting robot 106 and can apply the paint at the
desired areas.

[0034] FIG.2 illustrates an exploded view of the user device 104 of FIG. 1, according
to an embodiment herein. The user device 104 comprises of a database 202, an image
capturing module 204, an image stitching module 206, an affine transformation module 208,
a co-ordinate transformation module 210, a non-paintable area distinguishing module 212,
and a communication module 214. The database 202 stores (i) one or more images of an
interior wall to be painted, and (i1) co-ordinates of the interior wall corresponding to the
respective images of the interior wall. The image capturing module 204 captures an image of
the interior wall to be painted using the camera of the user device 104. The user 102 may
capture one or more images, if the interior wall to be painted cannot be captured in a single
image. The image stitching module 206 stitches the one or more images captured in the user
device 104 to obtain a combined image of the interior wall. In an embodiment, the image
stitching module 206 stitches the captured images in the order of the images captured. The
affine transformation module 208 crops the combined image to obtain a cropped image and
performs affine transformation. Affine transformation is adapted to analyse the parameters
of the interior wall (i.e., height and length of the interior wall). Affine transformation makes
the cropped image perpendicular to the plane with respect to the reference points selected

which is the area of interest. The co-ordinate transformation module 210 converts pixels of
8
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the cropped image in to co-ordinates of the interior wall that are adapted to identify a start
point and an end point of the interior wall. A coloured paper of known dimensions is pasted
anywhere on the interior wall before capturing the images of the interior wall. The coloured
paper acts a reference from which the various parameters like height and length of the
interior wall are measured. The non-paintable area distinguishing module 212 distinguishes
a paintable area and a non-paintable area on the interior wall based on the inputs of the user
102 through a user interface on the mobile application. In an embodiment, the user 102 taps
on the diagonal corners of the non-paintable area of the cropped image to distinguish
between the paintable area and the non-paintable area. The coloured paper acts a reference
here also, to identify distance between the paintable area and the non-paintable area on the
interior wall. The communication module 214 communicates the paintable area and the non-
paintable area from the user device 104 to the semi-automatic painting robot 106 in the form
of co-ordinates through a network 108. In an embodiment, the network 108 is a Bluetooth,
internet and/or a wireless communication network.

[0035] FIG.3 illustrates an exploded view of the semi-automatic painting robot 106 of
FIG. 1, according to an embodiment herein. The semi-automatic painting robot 106
comprises of an input receiving module 302, a microprocessor 304, a servo drive module
306, a servo motor and encoder module 308, a linear actuator and servo trigger module 310,
a magnetometer 312, a DC encoder and motor module 314, a DC motor drive module 316, a
distance sensor module 318, and an arduino module 320. The input receiving module 302 is
adapted to obtain inputs from the user 102 to control the navigation of the semi-automatic
painting robot 106. The microprocessor 304 (CPU with memory, I/O peripherals and
additional features) performs most of the processing (e.g., brain of the robot) in the semi-
automatic painting robot 106. The microprocessor 304 communicates with one or more
components within the semi-automatic painting robot 106 and integrates the whole process.
The servo motor and encoder module 308 includes a second servo motor, adapted to drive a
spray gun mounted on a belt driven linear actuator from bottom to top and top to bottom
vertically. The linear actuator and servo trigger module 310 includes a first servo motor,
adapted to trigger the spray gun mounted on the belt driven linear actuator. Readings from
the second servo motor are sent to the microprocessor 304 via the respective encoder from

the servo motor and encoder module 308 through the servo drive module 306 for precise
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control of the second servo motor. The servo drive module 306 acts as a feedback sensor of
the second servo motor and continually adjust for deviation from the expected behavior of
the second servo motor. The first servo motor is adapted to trigger the spray gun using a
servo trigger while painting the paintable areas. The second servo motor is adapted to drive
the spray gun in a vertical manner mounted on the belt driven linear actuator. The
magnetometer 312 is adapted to measure the orientation of the semi-automatic painting robot
106 on a floor that are adapted to navigate the semi-automatic painting robot 106 in tight
corner areas manually. The semi-automatic painting robot 106 includes four omni wheels
which are responsible for the locomotion of the semi-automatic painting robot 106 on the
floor. The DC motor and encoder module 314 includes four DC motors and encoders, each
of which is connected to an omni wheel of the semi-automatic painting robot 106. The omni
wheels are wheels with small discs around the circumference which are perpendicular to the
turning direction. In an embodiment, the omni wheels are adapted to drive the semi-
automatic painting robot 106 with full force, but will also slide laterally with great ease. The
omni wheels provide the semi-automatic painting robot 106, the ability to move in any
direction maintaining the same orientation. Readings are sent to microprocessor 304 via the
respective encoders from the DC motor and encoder module 314 through the DC motor drive
module 316 for precise control of each of the DC motors and encoders. The DC motor drive
module 316 monitors the feedback signal from the DC motor and encoder module 314 and
continually adjust for deviation from expected behaviour of the DC motors based on the
signals from the microprocessor 304 that are adapted for locomotion of the semi-automatic
painting robot 106. The distance sensor module 318 is used to measure distance between the
semi -automatic painting robot 106 and the interior wall. The distance sensor module 318 is
further adapted to make sure that the semi-automatic painting robot 106 is maintained
parallel to the interior wall at a particular distance. In an embodiment, the distance sensor
module 318 determines the distance using at least one of ultrasonic sensors, laser sensors,
proximity sensors, etc. The arduino module 320 gets input from the distance sensor module
318, and converts it into respective distances and sends it to the microprocessor 304 for
processing its position relative to the wall. In one embodiment the arduino module 320 may
be a microcontroller (CPU without memory).

[0036] FIG. 4 illustrates an exploded view of the microprocessor 304 in the semi-
10



10

15

20

25

30

WO 2017/145183 PCT/IN2017/050075

automatic painting robot 106 of FIG.1, according to an embodiment herein. The
microprocessor 304 includes a co-ordinates obtaining module 402, a navigation module 404,
a distance determination module 406, an orientation module 408, an area division module
410, a first paint stroke module 412, an overlap navigation module 414, a second paint stroke
module 416, a trigger control module 418, a magnetic field sensor module 420, and a re-
alignment module 422. The co-ordinates obtaining module 402 is adapted to obtain co-
ordinates of the paintable area and the non-paintable area of an interior wall. The navigation
module 404 is adapted to initially navigate the semi-automatic painting robot 106 to a start
point near the interior wall to be painted based on user interactions on the user device 104.
The distance determination module 406 determines the distance between the semi-automatic
painting robot 106 and the interior wall. The orientation module 408 aligns the semi-
automatic painting robot 106 parallel to the interior wall at a fixed distance that is adapted for
painting the interior wall. The area division module 410 divides the area of the interior wall
with respect to a width of a spray gun to determine number of paint strokes to be painted on
the interior wall. The first paint stroke module 412 is configured to apply a first paint stroke
from bottom to top on the interior wall by (1) accelerating the belt driven linear actuator from
a first stroke start point of the belt driven linear actuator to a first stroke initial point of the
paintable area, (11) maintaining constant velocity of the belt driven linear actuator from the
first stroke initial point of paintable area to a first stroke final point of the paintable area, and
(11) decelerating the belt driven linear actuator from the first stroke final point of the
paintable area to a first stroke end point of the belt driven linear actuator. The overlap
navigation module 414 navigates the semi-automatic painting robot 106 parallel to the
interior wall by a half fan width of the spray gun that is adapted to apply a second paint
stroke by overlapping half of the first paint stroke. The overlapping between the first paint
stroke and the second paint stroke provides a superior quality painting on the interior wall.
The second paint stroke module 416 is configured to apply the second paint stroke on the
interior wall by (1) accelerating the belt driven linear actuator from an second stroke end
point of belt driven linear actuator to a second stroke final point of the paintable area, (i1)
maintaining constant velocity of the belt driven linear actuator from the second stroke final
point of the paintable area to a second stroke initial point of the paintable area, and (iii)

decelerating the belt driven linear actuator from the second stroke initial point of the
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paintable area to a second stroke start point of the belt driven linear actuator. The second
paint stroke module 416 paints the second paint stroke from top to bottom by overlapping
half of the first paint stroke. The trigger control module 418 is configured to activate the first
servo motor to trigger the spray gun while painting the paintable area. The magnetic field
sensor module 420 is configured to measure magnetic field orientation readings of the semi-
automatic painting robot 106 with respect to earth’s magnetic field. The re-alignment
module 422 is adapted to navigate the semi-automatic painting robot 106 by a predefined
angle (90 degree and 45 degree) manually based on magnetic field orientation readings.
[0037] FIGS. 5A-5B illustrate an user interface views of the user device 104 of
FIG.1 providing commands to the semi-automatic painting robot 106 of FIG.1, according to
an embodiment herein. A user interface of the mobile application is displayed in the user
device 104. The user 102 may capture an image of an interior wall by selecting capture 502
button. The user 102 may crop the image by selecting crop 504 button. The user 102 may
window tap to select the non-paintable area of the interior wall by selecting window tap 506
button. The user 102 may control the semi-automatic painting robot 106 by selecting control
the Bot control 508 button. The user 102 can connect with other devices by selecting
connect 510 button. The user 102 may send the one or more images to other devices by
selecting send 512 button. The user 102 by selecting start 514 button in the user device 104,
paints the wall automatically by processing the captured images and implementing respective
commands using the semi-automatic painting robot 106. The semi-automatic painting robot
106 is positioned parallel to the interior wall by selecting the parallel 516 button in the user
device 104. A single stroke of paint is applied to the interior wall by the semi-automatic
painting robot 106 by selecting the single stroke 518 button in the user device 104. The
semi-automatic painting robot is turned by 45 degrees or 90 degrees based on the degree
selection by selecting rotate left/right 520 button in the user device 104. The semi-automatic
painting robot 106 is freely rotated to right and left by selecting the free rotate right 522
button and free rotate left 524 button in the user device 104 respectively. The semi-
automatic painting robot 106 can be controlled in all the four directions on the ground by
selecting the navigational commands 526 buttons in the user device 104. The user 102 may

control the spray gun by selecting trigger on/off 528 button in the user device 104.
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[0038] FIG. 6 is an exploded bottom view of the semi-automatic painting robot 106
of FIG.1, illustrating one or more components and their arrangements inside the semi-
automatic painting robot 106 of FIG.1, according to an embodiment herein. The
microprocessor 304 (CPU with memory, I/O peripherals and additional features) performs
most of the processing (e.g., brain of the robot) in the semi-automatic painting robot 106.
Once the co-ordinates are sent by the user device 104, the microprocessor 304 receives the
signals and sends appropriate commands to all the actuators/motors and gets feedback from
the respective encoders, the distance determination sensors (from arduino module 320) and
magnetometer 312 and integrates the whole process. A switch mode power supply (SMPS)
604 converts AC Power to DC power. The SMPS 604 converts 220V AC from grid to 24v,
12v DC power as per the component requirements. The DC motor and encoder 314 is a
rotary actuator that runs on DC Power. The DC motor and encoder module 314 include four
DC motors and encoders. Each DC motor and encoder are connected to each of 4 omni
wheels and are responsible for the locomotion of the semi-automatic painting robot 106 on a
floor. The DC encoders act as a feedback sensor for the DC motors. Readings are sent to the
microprocessor 304 via the respective DC encoder through a DC motor drive module 316 for
precise control of DC motors. The DC motor drive module 316 monitors the feedback signal
from the DC motor and encoder module 314 and continually adjust for deviation from
expected behaviour of the DC motors based on the signals from the microprocessor 304. The
arduino 320 gets input from distance sensor module 318, and converts it into respective
distances and sends it to the microprocessor 304 for processing the position of the semi-
automatic painting robot 106 relative to the interior wall. In one embodiment the arduino
320 may be a microcontroller (CPU without memory). The distance sensor module 318 is
used to measure distance by using sound waves. In an embodiment, the distance sensor
module 318 is a proximity sensor module, contact based sensor module, etc. that are used to
measure the distance between the semi-automatic painting robot 106 and the interior wall.
The distance sensor module 318 is further used to make sure that the semi-automatic painting
robot 106 is maintained parallel to the interior wall at a particular distance. A housing
bearing 614 is incorporated in to the semi-automatic painting robot 106, to protect the entire

structure from collapsing and to give enough support to the omni wheels.
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[0039] FIG. 7 is an exploded top view of the semi-automatic painting robot 106 of
FIG. 1, illustrating one or more components and their arrangements inside the semi-
automatic painting robot 106 of FIG.1, according to an embodiment herein. The omni
wheels 702 are wheels with small discs around the circumference which are perpendicular to
the turning direction. The omni wheels 702 are adapted for locomotion as the semi-
automatic painting robot 106 can be driven with full force. The omni wheels 702 are further
adapted to slide laterally with great ease. The omni wheels 702 provide the semi-automatic
painting robot 106 the ability to move in any direction maintaining the fixed distance
between the semi-automatic painting robot 106 and an interior wall. The switch mode power
supply (SMPS) 604 converts AC Power to DC power. The SMPS 604 converts 220V AC
from grid to 24v, 12v DC power as per the component requirements. The SMPS 604
supplies the adequate amount of electrical energy for the electromagnetic locks. Paint hose
706 supplies paint from a paint container to the spray gun 710. The microprocessor 304
sends a signal to the first servo motor 708 to trigger the spray gun 710 mechanically. The
spray gun 710 paints the interior wall vertically from bottom to top of the interior wall with
the help of a belt driven linear actuator. The belt driven linear actuator is a pulley belt
system driven by the second servo motor 714 used to drive the spray gun from bottom to top
and top to bottom to paint the interior wall. The belt driven linear actuator holds the spray
gun 710 and the first servo motor 708 and guides the spray gun 710 to paint the interior wall
in a vertical manner. The second servo motor 714 is a rotary actuator that allows for precise
control of linear position, velocity and acceleration of the belt driven linear actuator. The
semi-automatic painting robot 106, in which the second servo motor 714 is used to drive the
belt driven linear actuator and the first servo motor 708 is used to trigger the spray gun 710.
The Servo drive module 306 continually monitor the second servo motor 714 by
communicating with the servo motor and encoder module 308 and continually adjust for
deviation from expected behaviour of the second servo motor 714 based on signals from
microprocessor 304. The switch mode power supply (SMPS) 604 converts AC Power to DC
power. The switch mode power supply (SMPS) 604 convert’s 220V AC from grid to 24v for
the servo drive module 306. Four electromagnetic locks 720 are placed on the either side of
the belt driven linear actuator to support the structure while the painting is under process.

The magnetometer 312 provides information of the semi-automatic painting robot’s 106
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orientations about its own magnetic field The magnetometer 312 is used to measure
magnetic field orientation of the semi-automatic painting robot 106 on the floor and re-align
the semi-automatic painting robot 106.

[0040] FIG. 8 illustrates a perspective view of the semi-automatic painting robot 106
of FIG. 1 with a belt driven linear actuator 804 for actuating a continuous movement of the
spray gun 710 for applying paint on an interior wall, according to an embodiment herein. A
housing 802 covers the entire structure of the semi-automatic painting robot 106. The belt
driven linear actuator 804 is a pulley belt system adapted to drive the spray gun 710 mounted
on the belt driven linear actuator 804 for painting the interior wall in a vertical manner. A
support structure 806 supports the belt driven linear actuator 804 for stability towards a recoil
velocity of the spray gun 710.

[0041] FIG. 9 illustrates the semi-automatic painting robot 106 of FIG.1 that paints a
paintable area on an interior wall using one or more painting strokes, according to an
embodiment herein. The semi-automatic painting robot 106 paints the interior wall by using
one or more paint strokes. The semi-automatic painting robot 106 applies the first paint
stroke from bottom to top by (1) accelerating the belt driven linear actuator 804 from a first
stroke start point 902A of the belt driven linear actuator 804 to a first stroke initial point
904A of the paintable area, (1) maintaining constant velocity of the belt driven linear
actuator 804 from the first stroke initial point 904 A of paintable area to a first stroke final
point 906A of the paintable area, and (ii1) decelerating the belt driven linear actuator 804
from the first stroke final point 906A of said paintable area to a first stroke end point 908A of
the belt driven linear actuator 804. The semi-automatic painting robot 106 activates the first
servo motor 708 to trigger the spray gun 710 while painting the paintable areas that avoids
painting on the non-paintable areas on the first paint stroke. The semi-automatic painting
robot 106 navigates automatically to a half of the fan width of the spray gun 710 once the
semi-automatic painting robot 106 completes the first paint stroke. The semi-automatic
painting robot 106 applies the second paint stroke from top to bottom, overlapping half of the
first paint stroke by (1) accelerating the belt driven linear actuator 804 from an second stroke
end point 908B of the belt driven linear actuator 804 to a second stroke final point 906B of
the paintable area, (i1) maintaining constant velocity of the belt driven linear actuator 804

from the second stroke final point 906B of the paintable area to a second stroke initial point
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904B of the paintable area, and (ii1) decelerating the belt driven linear actuator 804 from the
second stroke initial point 904B of the paintable area to a second stroke start point 902B of
the belt driven linear actuator 804. The semi-automatic painting robot 106 activates the first
servo motor 708 to trigger the spray gun 710 while painting the paintable areas that avoids
painting on the non-paintable areas on the second paint stroke. Similarly, the semi-automatic
painting robot 106 paints the paintable area on the other paint strokes on the interior wall.
[0042] FIG. 10A-10B is a flow diagram illustrating a method for painting an interior
wall using the semi-automatic painting robot 106 of FIG. 1, according to an embodiment
herein. At step 1002, a colored paper is pasted on the interior wall and then an image is
captured by a camera of a user device. In an embodiment, the interior wall is captured in one
or more images when the mnterior wall cannot be captured in a single image. At step 1004,
the one or more images captured are stitched in the user device to obtain a combined image.
At step 1006, the combined image is cropped to obtain a cropped image, adapted to crop
exact size of the interior wall. At step 1008, an affine transformation is performed on the
cropped image, adapted to make the cropped image perpendicular to the plane. At step 1010,
the pixels of the cropped image are converted to co-ordinates of the interior wall, adapted to
identify a start point and end point of the interior wall. At step 1012, a paintable area and a
non-paintable area are demarcated on the interior wall based on inputs of a user 102. At step
1014, the paintable area and the non-paintable area are communicated to a semi-automatic
painting robot. At step 1016, the co-ordinates of the paintable area and the non-paintable
area are received from the user device. At step 1018, the semi-automatic painting robot is
navigated to start point near the interior wall based on the user input. At step 1020, the semi-
automatic painting robot is aligned parallel to the interior wall based on a distance measured
between the semi-automatic painting robot and the interior wall. At step 1022, a first paint
stroke 1s applied excluding the non paintable area in a vertical manner from bottom to top.
At step 1024, the semi automatic painting robot is re-aligned by half of a fan width of a spray
gun for applying a second paint stroke. At step 1026, the second paint stroke is applied by
overlapping half of width of the first paint stroke. In an embodiment, the distance between
the semi-automatic painting robot and the interior wall is measured using the distance

determination sensors (e.g. ultrasonic sensors, contact based sensors, laser sensors, proximity
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sensors, etc). In another embodiment, the overlapping between the first paint stroke and the
second paint stroke is adapted to obtain superior quality of paint finishing.

[0043] FIG. 11 illustrates an exploded view 1100 of the user device 104 of FIG. 1
having a memory 1102 having a set of instructions, a bus 1104, a display 1106, a speaker
1108, and a processor 1110 capable of processing the set of instructions to perform any one
or more of the methodologies herein, according to an embodiment herein. The processor
1110 may also enable digital content to be consumed in the form of video for output via one
or more displays 1106 or audio for output via speaker and/or earphones 1108. The processor
1110 may also carry out the methods described herein and in accordance with the
embodiments herein.

[0044] Digital content may also be stored in the memory 1102 for future processing
or consumption. The memory 1102 may also store program specific information and/or
service information (PSI/SI), including information about digital content (e.g., the detected
information bits) available in the future or stored from the past. A user of the receiver 1100
may view this stored information on display 1006 and select an item of for viewing,
listening, or other uses via input, which may take the form of keypad, scroll, or other input
device(s) or combinations thereof. When digital content is selected, the processor 1110 may
pass information. The content and PSI/SI may be passed among functions within the
receiver 1100 using the bus 1104.

[0045] The techniques provided by the embodiments herein may be implemented on
an integrated circuit chip (not shown). The chip design is created in a graphical computer
programming language, and stored in a computer storage medium (such as a disk, tape,
physical hard drive, or virtual hard drive such as in a storage access network). If the designer
does not fabricate chips or the photolithographic masks used to fabricate chips, the designer
transmits the resulting design by physical means (e.g., by providing a copy of the storage
medium storing the design) or electronically (e.g., through the Internet) to such entities,
directly or indirectly.

[0046] The stored design is then converted into the appropriate format (e.g., GDSII)
for the fabrication of photolithographic masks, which typically include multiple copies of the
chip design in question that are to be formed on a wafer. The photolithographic masks are

utilized to define areas of the wafer (and/or the layers thereon) to be etched or otherwise
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processed.

[0047] The resulting integrated circuit chips can be distributed by the fabricator in
raw wafer form (that is, as a single wafer that has multiple unpackaged chips), as a bare die,
or in a packaged form. In the latter case the chip is mounted in a single chip package (such
as a plastic carrier, with leads that are affixed to a motherboard or other higher level carrier)
or in a multichip package (such as a ceramic carrier that has either or both surface
interconnections or buried interconnections). In any case the chip is then integrated with
other chips, discrete circuit elements, and/or other signal processing devices as part of either
(a) an intermediate product, such as a motherboard, or (b) an end product. The end product
can be any product that includes integrated circuit chips, ranging from toys and other low-
end applications to advanced computer products having a display, a keyboard or other input
device, and a central processor.

[0048] The embodiments herein can take the form of, an entirely hardware
embodiment, an entirely software embodiment or an embodiment including both hardware
and software elements. The embodiments that are implemented in software include but are
not limited to, firmware, resident software, microcode, etc. Furthermore, the embodiments
herein can take the form of a computer program product accessible from a computer-usable
or computer-readable medium providing program code for use by or in connection with a
computer or any instruction execution system. For the purposes of this description, a
computer-usable or computer readable medium can be any apparatus that can comprise,
store, communicate, propagate, or transport the program for use by or in connection with the
instruction execution system, apparatus, or device.

[0049] The medium can be an electronic, magnetic, optical, electromagnetic, infrared,
or semiconductor system (or apparatus or device) or a propagation medium. Examples of a
computer-readable medium include a semiconductor or solid state memory, magnetic tape, a
removable computer diskette, a random access memory (RAM), a read-only memory (ROM),
a rigid magnetic disk and an optical disk. Current examples of optical disks include compact
disk - read only memory (CD-ROM), compact disk - read/write (CD-R/W) and DVD.

[0050] A data processing system suitable for storing and/or executing program code
will include at least one processor coupled directly or indirectly to memory elements through

a system bus. The memory elements can include local memory employed during actual
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execution of the program code, bulk storage, and cache memories which provide temporary
storage of at least some program code in order to reduce the number of times code must be
retrieved from bulk storage during execution.

[0051] Input/output (I/O) devices (including but not limited to keyboards, displays,
pointing devices, remote controls, etc.) can be coupled to the system either directly or
through intervening I/O controllers. Network adapters may also be coupled to the system to
enable the data processing system to become coupled to other data processing systems or
remote printers or storage devices through intervening private or public networks. Modems,
cable modem and Ethernet cards are just a few of the currently available types of network
adapters.

[0052] A representative hardware environment for practicing the embodiments herein
is depicted in FIG. 12. This schematic drawing illustrates a hardware configuration of a
computer architecture/computer system in accordance with the embodiments herein. The
system comprises at least one processor or central processing unit (CPU) 10. The CPUs 10
are interconnected via system bus 12 to various devices such as a random access memory
(RAM) 14, read-only memory (ROM) 16, and an input/output (I/O) adapter 18. The I/O
adapter 18 can connect to peripheral devices, such as disk units 11 and tape drives 13, or
other program storage devices that are readable by the system. The system can read the
inventive instructions on the program storage devices and follow these instructions to execute
the methodology of the embodiments herein.

[0053] The system further includes a user interface adapter 19 that connects a
keyboard 15, mouse 17, speaker 24, microphone 22, and/or other user interface devices such
as a touch screen device (not shown) or a remote control to the bus 12 to gather user input.
Additionally, a communication adapter 20 connects the bus 12 to a data processing network
25, and a display adapter 21 connects the bus 12 to a display device 23 which may be
embodied as an output device such as a monitor, printer, or transmitter, for example.

[0054] The semi-automatic painting robot 106 is easy to operate and works
efficiently. The semi-automatic painting robot 106 reduces the time taken for painting the
interior wall excluding the non-paintable area. The semi-automatic painting robot 106 is
capable of painting the interior wall efficiently with less manual intervention and the quality

of paint finish on the interior wall would be superior compared to hand brush strokes due to
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the robotic consistency.

[0055] The foregoing description of the specific embodiments will so fully reveal the
general nature of the embodiments herein that others can, by applying current knowledge,
readily modify and/or adapt for various applications such specific embodiments without
departing from the generic concept, and, therefore, such adaptations and modifications
should and are intended to be comprehended within the meaning and range of equivalents of
the disclosed embodiments. It is to be understood that the phraseology or terminology
employed herein is for the purpose of description and not of limitation. Therefore, while the
embodiments herein have been described in terms of preferred embodiments, those skilled in
the art will recognize that the embodiments herein can be practiced with modification within

the spirit and scope of the appended claims.

20



10

11

12

13

14

15

16

17

18

19

20

21

WO 2017/145183 PCT/IN2017/050075

CLAIMS
I/'We Claim:
1. A system for painting an interior wall of housing, comprising:
a user device 104 that comprises
a device memory that stores a database 202 and a set of modules; and
a device processor that executes said set of modules, wherein said set of
modules comprises
an image capturing module 204 that is configured to capture an image
of said interior wall to be painted using a camera of said user device 104;
an affine transformation module 208 that is configured to crop said
image to obtain a cropped image and perform affine transformation on said
cropped image;
a co-ordinate transformation module 210 that is configured to convert
pixels of said cropped image into co-ordinates of said interior wall;
a non-paintable area distinguishing module 212 that is configured to
distinguish a paintable area and a non-paintable area on said interior wall
based on inputs of a user through interactions with said user device 104;
a communication module 214 that communicates co-ordinates of said
paintable area and said non paintable area for painting said interior wall;
a semi-automatic painting robot 106 that comprises a spray gun 710, a first servo
motor 708, a second servo motor 714, a belt driven linear actuator 804, a magnetometer 312,
and a microprocessor 304, said microprocessor 304 executes all functions in said semi-

automatic painting robot 106, wherein said microprocessor 304 comprises
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a co-ordinates obtaining module 402 that is configured to receive co-ordinates
of said paintable area and said non-paintable area from said user device 104;

a navigation module 404 that is configured to navigate said semi-automatic
painting robot 106 to a start point near said interior wall through user interactions on
said user device 104,

a distance determination module 406 that is configured to measure a distance
between said semi-automatic painting robot 106 and said interior wall;

an orientation module 408 that is configured to align said semi-automatic
painting robot 106 parallel to said interior wall based on said distance between said
semi-automatic painting robot 106 and said interior wall;

a first paint stroke module 412 that is configured to apply a first paint stroke
by (1) accelerating said belt driven linear actuator 804 from a first stroke start point
902A of said belt driven linear actuator 804 to a first stroke initial point 904 A of said
paintable area, (i1) maintaining constant velocity of said belt driven linear actuator
804 from said first stroke initial point 904A of said paintable area to a first stroke
final point 906A of said paintable area, and (ii1) decelerating said belt driven linear
actuator 804 from said first stroke final point 906A of said paintable area to a first
stroke end point 908A of said belt driven linear actuator 804;

an overlap navigation module 414 that is configured to automatically navigate
said semi-automatic painting robot 106 by half of a fan width of said spray gun 710
parallel to said interior wall for applying a second paint stroke by overlapping a half
of said first paint stroke when said semi-automatic painting robot 106 completes first

paint stroke;
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2.

a second paint stroke module 416 that is configured to apply said second paint
stroke by (1) accelerating said belt driven linear actuator 804 from an second stroke
end point 908B of said belt driven linear actuator 804 to a second stroke final point
906B of said paintable area, (1) maintaining constant velocity of said belt driven
linear actuator 804 from said second stroke final point 906B of said paintable area to
a second stroke initial point 904B of said paintable area, and (111) decelerating said
belt driven linear actuator 804 from said second stroke initial point 904B of said
paintable area to a second stroke start point 902B of said belt driven linear actuator
804

a trigger control module 418 that is configured to activate said first servo
motor 708 that triggers said spray gun 710, mounted on said belt driven linear
actuator 804, to paint said interior wall while painting said paintable area;

a magnetic field sensor module 420 that is configured to measure magnetic
field orientation readings of said semi-automatic painting robot 106 with respect to
earth’s magnetic field; and

a re-alignment module 422 that is configured to re-align said semi-automatic
painting robot 106 in corner areas of said interior wall by a predefined angle of 45
degree and/or 90 degree based on said magnetic field orientation readings of said

semi-automatic painting robot 106.

The system as claimed in claim 1, wherein said device processor comprises an image

stitching module 206 that is configured to stitch more than one images of said interior wall to
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obtain a combined image when said image capturing module 204 captures one or more than

one images of said interior wall.

3. The system as claimed in claim 1, wherein said microprocessor 304 comprises an area
division module 410 that is configured to virtually divide said interior wall in terms of width
of said spray gun 710, that are adapted to determine number of paint strokes to be applied on

said interior wall by said semi-automatic painting robot 106.

4. The system as claimed in claim 1, wherein said semi-automatic painting robot 106
comprises a servo drive module 306 that monitors a servo motor and encoder module 308,
wherein said servo motor and encoder motor 308 is configured to guide said spray gun 710 to
apply said first paint stroke and said second paint stroke based on signals from said

microprocessor 304.

5. The system as claimed in claim 1, wherein said semi-automatic painting robot 106
comprises a DC motor drive module 316 that monitors DC motor and encoder module 314,
wherein said DC motor and encoder module 314 is configured for locomotion/navigation of

said semi-automatic painting robot 106 based on signals from said microprocessor 304.

6. One or more non-transitory computer readable storage mediums storing one or more
sequences of instructions, which when executed by one or more processors, performs a
method of painting an interior wall using a semi-automatic painting robot 106, said method
comprising steps of:
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capturing one or more than one images of an interior wall to be painted with a colored
paper pasted on said interior wall using a camera of a user device 104;

stitching said more than one images of said interior wall in an order to obtain a
combined image of said interior wall;

cropping said combined image to obtain a cropped image and affine transformation of
said cropped image;

converting pixels of said cropped image into co-ordinates of said interior wall;

demarcating between a paintable area and a non-paintable area on said interior wall
based on inputs obtained through user interactions on said user device;

communicating said paintable area and said non-paintable area for painting said
mterior wall in the form of co-ordinates of said interior wall;

navigating a semi-automatic painting robot 106 to a start point near said interior wall
based on inputs obtained through user interactions on said user device 104;

aligning said semi-automatic painting robot 106 parallel to said interior wall at a fixed
distance based on a distance measured between said semi-automatic painting robot 106 and
said interior wall;

applying a first paint stroke in a vertical manner from bottom to top in a constant
velocity on said interior wall;

re-aligning said semi-automatic painting robot 106 laterally on ground by half of a
fan width of said spray gun 710 for applying a second paint stroke; and

applying said second paint stroke in said constant velocity by overlapping half of said

first paint stroke from top to bottom in said vertical manner.
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7. The one or more non-transitory computer readable storage mediums storing one or
more sequences of instructions of claim 6, wherein said semi-automatic painting robot 106
paints said paintable area on said interior wall using one or more paint strokes based on

inputs of a user 102 through user interactions on a user interface on said user device 104.

8. The one or more non-transitory computer readable storage mediums storing one or
more sequences of instructions of claim 6, wherein said colored paper acts as a reference for
(1) measuring height and length of said interior wall, and (i1) identifying co-ordinates of said

non-paintable area.

9. The one or more non-transitory computer readable storage mediums storing one or
more sequences of instructions of claim 6, wherein said constant velocity in applying said
first paint stroke and said second paint stroke is maintained by said second servo motor 714
while painting said paintable area to avoid paint dripping and to ensure optimum wall finish

of said interior wall.

10. The one or more non-transitory computer readable storage mediums storing one or
more sequences of instructions of claim 6, wherein said semi-automatic painting robot 106 is
navigated to corner areas of said interior wall to paint said corner areas of said interior wall

based on user inputs through user interactions on said user device 104.
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PASTING A COLORED PAPER ON AN INTERIOR WALL AND
CAPTURING ONE OR MORE IMAGES

—1002

!

STITCHING THE ONE OR MORE IMAGES OF THE
INTERIOR WALL TO OBTAIN A COMBINED IMAGE

!

CROPPING THE COMBINED IMAGE TO OBATIN A
CROPPED IMAGE

—~— 1006

Y

PERFORMING AFFINE TRANSFORMATION ON THE
CROPPED IMAGE

~— 1008

!

CONVERTING PIXELS OF THE CROPPRED IMAGE TO CO-
ORDINATES OF THE INTERIOR WALL

—~— 1010

v

PAINATBLE AREA BASED ON USER INPUTS

DEMARCATING BETWEEN A PAINTABLE AREAAND ANON-L___ 1912

Y

COMMUNICATING THE CO-ORDINATES OF THE PAINTABLE
AREA AND THE NON PAINTABLE AREA TO A SEMI-
AUTOMATIC PAINTING ROBOT

——1014

FIG. 10A
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RECEIVING THE CO-ORDINATES OF THE PAINTABLE AREA
AND THE NON-PAINTABLE AREA FROM A USER DEVICE

v

NAVIGATING THE SEMI-AUTOMATIC PAINTING ROBOT TO
A START POINT BASED ON USER INPUTS

!

ALIGNING THE SEMI-AUTOMATIC PAINTING ROBOT
PARALLEL TO THE INTERIOR WALL

—~—1020

!

APPLYING A FIRST PAINT STROKE FROM BOTTOM TO
TOP IN A VERTICAL MANNER WHILE PAINTING THE
PAINTABLE AREA

~ 1022

v

RE-ALIGNING THE SEMI-AUTOMATIC PAINTING ROBOT
BY HALF OF A FAN WIDTH OF A SPRAY GUN FOR
APPLYING A SECOND PAINT STROKE

~—1024

!

APPLYING THE SECOND PAINT STROKE FROM TOP TO
BOTTOM BY OVERLAPPING HALF OF THE FIRST PAINT
STROKE

1026

FIG. 10B
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