- Auto Followl M0ll@()ll ecurity Camera
-- Specification --

This specification is based on the original document of the invention “Auto Following Motion
Security Camera”, which was submitted on 2024/01/31 with the U.S. Patent Number PCT/US24/13660 and the
International Patent Number PCT/IB2024/000177, is described as the followings. Figure-1 shows an
overview of Auto Following Motion Security Camera which can be used perfectly with the invention “Wall
Security Camera System”, which was submitted on 2024/01/31 via USPTO.gov with U.S. Patent Number
PCT/US24/13663 and International Patent Number PCT/IB2024/000096 at the same time with this
invention. The camera would have enough built-in RAM memory to capture and save low video in
resolution, in monochrome bmp mode every % of a second for at least 15 seconds with circular buffering
techniques. When the camera detects motion object, the Auto Following Motion Security Camera will
turn on the light beams and scan the motion and capture in monochrome mode, then compare pixel by
pixel with the previous captured:mono-mode image. The basic motion scan algorithm which is provided in
this invention will help to find the motion in rectangle, and the camera will turn-and focus on the motion
object to the center of the -im‘ége. The Auto Following Motion Security Camera in this invention comes
with a horizontal moment step motor-which can turn the camera left and right directions up to 360°
degrees and a vertical moment step motor which can turn the camera up and down directions with at
least 60° degrees. The security ‘camera would comes with light beams which light up when detecting
motion either by software $canned image motion detection or physical photo sensors which are built-in
with the camera. The sééfdrity camera would have an option to support prerecorded alert sounds and
support custom recording alert sounds or voice for better customized environment security areas.

[ Example:T000 x 600 Resolution
Let The Center: Org(x, y)= (0, 0)

195 pixels

Pul68, mstL '

284 pixels tall
PA{x, y) = (-68, 105)
Detected Object: 95x284 Resolution

121 pixels |&5

Figure-1: Auto Following Motion Security Camera - Overview

Hardware Requirements

Figure-2 shows a sample [can come with other shapes] which supports common features that
required for security camera plus custom record alert sounds include speaker, photo sensors, and light
beams. This option in Figure-2 shows the target motion light beam in a fixed position, this option is easy
to build and good when this light beam bright and wide enough to see the motion object at night. Adding
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infrared light is not required for this security camera, suggest to have natural light for video recording at
night would be better with more true colors than infrared by experiences.

Supports Direct Power or Solar Power
Wire
Or
Wireless

options

Horizontal and Vertical step motors, the camera can follow a

detected motion with natural lights for better video quality at night.
After recording and the motion is out of sight,

the Camera should move back to its original position.

Inner Step Motor Left/Right
360° Horizontal Moment.

@ @ Blue & Red buttons (optional, press+hold to reset/record alert sound).

Photo Motion Sensor detects motion at night to turn ON the Light Beams;
can have multi-sensors installed for better detection.

Speaker (optional, supports at least 30 seconds recording alert sounds or
voices or multiple alert sounds/voices to be random pick to alarm).

Microphone (uses to record alert sounds/voices option, and
an option for 2-way communication).

Light Beam (required, moving with the camera target and lights up when
detecting motion at night, by sensor or by Software; this option is good
when the Light beamer bright and wide enough to cover the detected area;
provides with enough space on top to move up/down).

Camera with required Step Motor Up/Down

at least 60° Vertical Moment Camera with waterproof;

can be mono-lens or multi-lenses; can be manual adjust focus
or auto focus lenses.

Bottom Motion Sensor Light (required, lights up when detecting motion
at night, by sensor or by Software).

Figure-2: Auto Following Motion Security Camera Sample with fixed Light Beam

The inner step motor on the top part of the camera is required to turn the whole camera
horizontally in 360° degrees. The camera itself has a holder which tied both sides of the camera to a step
motor which can turn the camera up and down direction in at least 60° degrees below the horizontal
direction within the minimum average of 2.5 meters mounting high to be enough to view the motion
object down below the camera. The camera requires to have at least 2 light beams instead of having
infrared lights; one light beam for following the motion object, and another one for lighting up the area
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right below the camera. These light beams will be triggered on by photo motion sensors, and can be

turned on by the camera software when detected the motion out of range of the sensor detectable area;

recommend having built-in photo motion sensors to trigger the light beams so the camera can have

better detecting and recording video with higher quality while the hardware sensors are sensitive and fast
enough. The lights should stay on for at least 15 seconds after there is no more motion detection.

The camera supports microphone and speaker for security camera recording, and custom record
and alert sounds features. There are 2 red and blue buttons which are used to reset or record custom
alert sounds; the reset to erase the recorded alert sounds function can be “press and hold” these buttons
for 20 seconds, the record alert sounds function can be “press and hold” these buttons for 10 seconds,
and the blue button to end of each alert sound or voice to record multiple alerts. The camera should
random pick the recorded ajerf_s_ounds to alarm to reduce getting used of hearing the same sounds over
again. The microphone is used to récord custom alert sounds and for 2-ways communication. The speaker
is used to playback the recording sounds right after custom alert sounds are recorded, used for alarm
sounds and used for 2-ways commqnicétion. The camera should support at least 1 motion sensor which

is used to detect the motion at night; more motion sensors can be added for better motion areas of
coverage and for detecting direction of the motion. After there is no more motion detected for at least
15 seconds, the camera_.shéuld turn back to its original position with the speed of about 6° degrees per

second or constant speed that good enough for turning and scanning.

The Auto Following Motion Security camera can support direct electric power or with solar power,
and can support wire or secured wireless camera connection to Camera Hostspot or other camera viewer

devices with the WPS button. The camera lens can be mono-lens or multi-lens and provides with manual
preset focus or can be auto focus for more advanced. The camera must be waterproof for outdoor usage.

Figure-3 below shows a sample [can come with other shapes] with the camera light beam in
another option with auto moment for the camera focus for better brightness while detecting the motion
objects at night. The light beam on top lying right on top of the camera lens; and when the camera lens
move up and down, the light beam will move with it to keep the light focus right at the motion object.

The Auto Following Motion Security camera should support a switch with 3 different options; one
to turn ON/OFF alert completely, another one to alert at night time only, and the default alerts anytime of
the day. The Auto Following Motion Security camera should also apply the Gradually Reduce Notification
Rule which can be GRN(1, 3, 5, 10, 15, 30; minutes rule); delays of notification up to 30 minutes when the
motion still around constantly until the motion is out of the detectable area.
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Supports Direct Power or Solar Power
Wire
— 0: ith Horizontal and Vertical step motors, the camera can follow a
ireiess
options detected motion with natural lights for better video quality at night.

After recording and the motion is out of sight,
the Camera should move back to its original position.

Inner Step Motor Left/Right
360° Horizontal Moment.

@ @ Blue & Red buttons (optional, press+hold to reset/record alert sound).

E. Photo Motion Sensor detects motion at night to turn ON the Light Beams;
can have multi-sensors installed for better detection.

. Speaker (optional, supports at least 30 seconds recording alert sounds
or voices or multiple alert sounds/voices to be random pick to alarm).

Microphone (uses to record alert sounds/voices option and
an option for 2-way communication).

Light Beamer (required, moving up/down with the camera target and lights up
"~ when detecting motion at night by sensor or by Software. The light beam
attached on top of the camera option and move with the camera for better video).

Camera with required Step Motor Up/Down at least 60°

- Vertical Moment; provides with enough space on top to move
up/down; camera with waterproof; can be mono-lens or multi-
lenses; can be manual adjust focus or auto focus lenses.

Bottom Motion Sensor Light (required, lights up when detecting motion
at night, by sensor or by Software).

Figure-3: Auto Following Mation Security Camera Sample with moment Light Beam

Figure-4 shows inside 3-D front view of a sample [can come with other shapes] of the top horizontal
direction motor, and the inside 3-D side view of the camera lens vertical direction motor. The step motor
is common device and already available in the market; this invention will not cover the topic how the step
motor works since we well know the step motor can turn forward and backward depends on the current
and voltage values and polarity apply to the step motor. The voltage value can be set to the hardware
registers based on the values of the horizontal and vertical direction in pixels which can be converted to
voltage values to set into the hardware registers to control the step motor direction.
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Supports
Wire
Or
Wireless
options

Direct Power or Solar Power

Inner Step Motor Left/Right
360° Horizontal Moment.

Photo Sensor Detect Night Time
toturn ON the lights at night only.

Light Beamer on top of Motor.

Camera with Step Motor
Up/Down at least 60° Vertical
Moment (both sides).

Bottom Light Beamer

| ¥

Horizontal and Vertical step motors

' Front Camera View Side Camera View

Figure-4: Auto Following Motion Security Camera with motors sample views

Firmware/Software Requirements

The Auto Following Motion Security camera firmware/software should able to capture and scan
for motion object and find the motion object rectangle to turn the camera and focus on the motion object
correctly.

Figure-5 below shows a sample captured image of a detected motion object at position P1(395, 4)
in x and y coordinates within the rectangle of 95 pixels width and 284 pixels high. The center of the
camera focus shows at the origin Org(0, 0) in x and y coordinates. The camera resolution with 1000 pixels
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width and 600 pixels high showing in this invention is used for the basic algorithm to calculate the position
of the motion object to move the camera focus center to the motion object correctly. Position P1 is
considered as the first detected motion image with the detected rectangle above the current frame
bottom baseline of 20 pixels, 296 pixels below the current frame top baseline, and (105 - 95) = 10 pixels
from the current right frame baseline.

105 pixels

Figure-6 below showS’a rre/; Eaptyred?Image otthe det(é’éted motion object at position P2(337, 49)
in x and y coordinates wrtbln thg mo’u(;h}rectangle ofB)S plxels width and 284 pixels high. The position P2
is now considered as tbé Q“d &e;té‘a_qd motion |mag‘é without moving the focus yet. This position is now
(337 —395) = —5&’p1)géls in "Ehe xams direction and (49 — 4) = 45 pixels in the y-axis direction compare to
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163 pixels

Figure-6: Auto Following Metion Securlt\ﬂ:amera [Zapturg Matl 1 at Position P2

Figure-7 below shows another next captured lmagE at axrrqment Iater of the detected motion object
at position P3(289, 119) in x and y coordmate’s wnthm the motion rectangle of 95 pixels width and 284
pixels high. The position P3 is now conS|dered -as the 3" .detected motlon 4mage without moving the focus
yet. This position is now (289 — 337) --48 plxels in théx -axis d1r:echq|n and 119 —49) = 70 pixels in the y-
axis direction compare to the 2" po{s\!hon P2 And this pos}mn 1, riow’(289 395) = -106 pixels in the x-
axis direction and (119-4) = 115 pIXe|$ in ‘the V@X"s dwe.cfm&mcc)mpare to the 1*' position P1. We have the
detected motion rectangle at'thrs posuiqn*now W|th 135 pixelsfabove the current bottom frame baseline,

181 pixels below the c,urrent*t;op frthg basellne an;d- 116 pixels away from the current right frame
baseline. From these p05|t|on‘”s déta]ls we can use to calculate the motion object position when the
camera detectmg”the mothn and suggest that the setting for the focus center from the x and vy
coordinates on “the mdtlen bbject to 1/2 of the high of the motion rectangle and 1/3 of the motion
rectangle fl’om the top. The camera bases on these values to turn the focus and tracking the motion
objec_ié rtg_hthat_the*cgh-ter of the camera screen.

I_ N". H'\.
= s H‘\ o
-\-'\- .\'1 %

7 | 19 Page Henry V. Pham 2024/05/17
HenryVPham@TheCloudOSCenter.com or henryvpham@gmail.com




Auto Followi Motign yecurity Camera
Wﬁ'nca jon -

Below is the basic guideline to scan horlzontal and vertlcal dlrectlon pixel to pixel comparison from
the previous capture motion image to a current momenct of motlon object. The basic function
‘funcScanHzn(..)’ provide the basic scan algorlthm to scan horlzontally from left to right to find the motion
object showing the changes within the plxels changed lines ‘in herzontaI x-axis direction. The basic
function ‘funcScanVrt(..)’ provides _th_e basic scan algorithm to scan vertically from top to bottom to find
the motion object showing the changes within the pixels changed lines in vertical y-axis direction. And the
basic steps to find the recta'néie of 'Ehé rno‘tion obj'écf based on the crossed horizontal and vertical
rows/columns pixels scanned method FLrst check and connect the motion width horizontally; second,
check and connect the. motlbn helght vertically; third, check and connect the motion shape if found. Then
finally, validate the s_canng—:d motion shapes and choose the largest shape to focus on. To find the target
position to se_t";f:h_e"mbtgr.__t'b- frfc')ve to the motion object right on the center of the screen, with these
details found, Wwe can set the camera turn to the target on the center point, suggest to use 1/2 of the
W|dth and 1/3 of “the helght of the detected motion rectangle from the top for object in real life of a
human in motlon

[/ _Ba§ic Guidglme Function Scan Horizontally: Start scanning horizontal direction from left to right for
~_//resolution 1000w x 600h.
funcscathn(600PiersLine, 10PixelesStep)
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{

If (previous image Line Pixel != current image Line Pixel)
{
(H1) Mark line changed for this pixel number changed flag for lookup later;
(H2) Save start pixel number if (equals -1) not save yet for first scan of this line (initial value = -1);
(H3) Save end pixel number of this line to mark the last pixel changed;
(H4) Record number of pixels changed for this line (initial value = 0);

}

Else and if already found changed pixel lines, make sure this is the last line

{

Scan forward ever\/ 1 pi?_(lel line to find the actual last pixel line for better motion shape and set

(H1, H3, and H4 lines)
}
}
}

// Basic Guideline Function Scan Vertically: Start scanning vertical direction from top to bottom for
//resolution 1000w x 600h.
funcScanVrt(1000Pixe|s|._i_ngj 10PixelsStep)

{
For each pixel line with 1000 pixels; step by 10 pixels
{
If (previous image Line Pixel != current image Line Pixel)
{
(V1) Mark line changed for this pixel number changed flag for lookup later;
(V2) Save start pixel number if (equals -1) not save yet for first scan of this line (initial value = -1);
(V3) Save end pixel number of this line to mark the last pixel changed;
(V4) Record number of pixels changed for this line (initial value = 0);
}
Else and if already found changed pixel lines, make sure this is the last line
{
Scan forward every 1 pixel line to find the actual last pixel line for better motion shape and set
(V1, V3, and V4 lines).
}
}
}

// Guideline: Check for any motion shapes found for resolution 1000w x 600h.

// 1%, check and connect the motion width horizontally

For each pixel line with 600 pixels; step by 10 pixels or Start to Last Changed Pixel Line

{

9 | 19 Page Henry V. Pham 2024/05/17
HenryVPham@TheCloudOSCenter.com or henryvpham@gmail.com




Auto Following Moli?gn(gggurily Camera
- - peciiication --

{

(a) Save start motion line number if (equals -1) not saved yet (initial value = -1);
(b) Save end motion line number as the next or last line;

}
}

// 2™ check and connect the motion height vertically
For each pixel line with 1000 pixels; step by 10 pixels or Start to Last Changed Pixel Line

{

if(current image Line Pixels in step (V4) > 0)

{

(a) Save start motion line number if (equals--1) not saved yet (initial value = -1);
(b) Check if this line has‘xpixels changed within the scan in steps (H2, H3, V2, V3);
(c) Save end motion fine_n'u-mber asthe next or last line;

} "

} .

// 3", check and connect the motion shape if found

Check and validate motion shapés
1) Find the width of the motion shape in pixels = Last Changed Line(H3) — First Changed Line(H2);
2) Find the height of the motion shape in pixels = Last change Line(V3) — First Changed Line(V2);

3) For this application, we only need to find the rectangle of motion'shape, so we can use the last
and first lines of the motion shapes; and no need to identify and redraw the actual motion.

4) The Camera manufacture can adjust and tune this algorithm from 10 pixels to 5 pixels or lower
pixels step if needed.

5) To detect slow moving object better, suggest to keep capturing image every 5 seconds and scan
for the different pixels changed within every 5 seconds for slow motion object.

6) And keep track and ignore tree leaves moving when it’s windy by checking the motion noise
moving back and forth, not the entire shape moving.

7) If more than 1 shape is found, then use the largest shape. This is the motion object shape within
the rectangle.

Finally, to find the target position to set the motor to move to the motion target right on the
center of the screen, suggest to the camera software to use 1/2 of the width and 1/3 of the high of
the detected motion rectangle.
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Datected Object: 95x284 Resolution
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20 pixels

Figure-8: Auto Following Motion Security Camera Scanned Motion Image at Position P1

Figure-8 shows the monochrome mode of the Figure-5 above with the pixel scales showing in the x
and y coordinates with the center origin point Org(0, 0). The technique to scan the image for the
difference quickly is to save the image in monochrome or in raw bmp file mode, then scan and compare
pixel by pixel of the 2 images. Below are the steps.from capturing a mono-mode image every 0.25 second
in circular buffers and put the capture images in order of timestamp to compare and scan for the
detected motion rectangle.

1. Capture and save image in monochrome mode (bmp) or raw mono mode every 0.25 second.
Follow the basic algorithm provided above to scan for the motion shape. Then use the center
position as the offsets to calculate position P,(x, y) for x and y pixel coordinates to use the formula
below.

3. From the above method applied for this figure, we have the motion in the rectangle 284 pixels
height and 95 pixels width at the position P1(395, 4) from the origin at the center; and the
rectangle above the baseline 20 pixels. The position P1 is the first detected position.

4. Let the motion rectangle shape be Ri,(w, h) = R,(95, 284); where w is the width and h is the high of
the motion rectangle. The suggestion motion Center Target Position P.(x., y.) formula for this

position is,
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Pc(Xc, Yc) = PalXn, Yn) + Rm(w/2, —h/3) = Py(x, + W/2, Yo — h/3);

This formula should work for the motion comes from any direction. This case the motion is coming
from the right direction; comes from the left direction also works with this formula. Note that the
center position is right at the center of the capture image which is used in x and y coordinates.
Then from the figure above, we have P(395 + 95/2, 4 — 284/3) = P,(442.5,-90.7) = P.(443, -91);

Where x = +443 pixels in x-axis, and y = —91 pixels in y-axis from the center origin of the capture
image. We need to set the hardware registers for horizontal motion motor move to_ the right in
positive direction of +443 pixels distance, while setting the hardware registers for vertical motion
motor move downward (negative) direction of —91 pixels distance; suggest both motors moving
with the same percentage moment. This-.is the best suggestion position to follow the motion
target for Auto foIIo'(_Nin.'g'Security Camera. The camera firmware should record this position and
use to track for the next motion or use to move back to the origin center position later. The
camera should support reset “position back to the original center position after completely
detecting the motion for at least 15 seconds after the motion object is gone; this case the
firmware no needs to kee'p.'track every motion positions. While recording and tracking the motion
target object, the{ cahera should alert with prerecorded sounds or voices if the camera is
supported and eh’aﬁled.

ocis -400 picls -300 pixls -200 prels -100 ixels e +{00 jiscls ~20 piels +300 pixcls 400 pixels 00 sl
" | Example: 1000 x 600 Resolution 4 : f p
Let The Center: Org(x, y)+ (0, 0) : Distance 2
. | : L \ |-oollpe
I
I

251 pixels

| P2lx, y} = (337, 49)
Detected Object; 95x284 Resolution
284 pixels tall

.65 pixels

Figure-9: Auto Following Mation Security Camera Scanned Motion Image at Position P2
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Figure-9 shows the same method of scanning; we can scan the capture mono-mode image which was
saved from original image in Figure-6 for position P2. Below are the steps from capturing a mono-mode

image every 0.25 second in circular buffers and put the capture images in order of timestamp to compare
to scan for the detected motion rectangle.

1. Capture and save image in monochrome mode (bmp) or raw mono mode every 0.25 second.

2. Follow the basic algorithm provided above to scan for the motion shape. The method of scanning
should work for the motion object detect at the first place or at the later position by comparing
pixels to pixels of line by line from the previous capture to the newer capture image.

3. From the above method applied for this figure, we have the motion in the rectangle 284 pixels
height and 95 pixels width at the position-P2(337, 49) from the origin at the center; and the
rectangle above the page]ine 65 pixels. The position P2(337, 49) is about 58 pixels (X-axis) and 45
pixels (Y-axis) in closer.distance to the center from position P1(395, 4).

4. Assume that the camera has not yet moved or followed the target after the first capture image.
Let the motion rectangle shape be Rm(w, h) = Rn(95, 284); where w is the width and h is the high of
the motion rectangle. The sﬁggestion motion Center Target Position P (X, Yc) formula was defined

and repeat again,
PelXc, Vo) = PalXn, Vi) + Rm(W/2, - h/3) = Py(xn + W/2, Yarh/3);
Then from the figure above, we have P,(337 + 95/2, 49 — 284/3) = P(384.5, —45.7) = P,(385, —46);

Where x = +385 pixels in x-axis, and y = —46 pixels in y-axis from the center origin of the capture
image. We need to set the hardware registers for horizontal motion motor move to the right in
positive direction of +385 pixels distance; while setting the hardware registers for vertical motion
motor move downward (negative) direction of —46 pixels distance; suggest both motors moving
with the same percentage moment. This is the best suggestion position to follow the motion
target for Auto following Security Camera. Again, while recording and tracking the motion target
object, the camera should alert with prerecorded sounds or voices if the camera is supported and
enabled.

Figure-10 shows the same method of scanning; we can scan the capture mono-mode image which
was saved from original image in Figure-7 for position P3. Below are the steps from capturing a mono-
mode image every 0.25 second in circular buffers and put the capture images in order of timestamp to
compare and scan for the detected motion rectangle.

1. Capture and save image in monochrome mode (bmp) or raw mono mode every 0.25 second.
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Follow the basic algorithm provided above to scan for the motion shape. The method of scanning
should work for the motion object detecting at the first place or at the later position by comparing

pixels to pixels of line by line from the previous capture to the newer capture image.

SSllipixels -400 pixels -300 pixels -200 pixels -100 pixels UF@\S +100 pixels +200 pixels +300 pixels +400-pixels +500) E(E'é}s S
" |Example: 1000 x 600 Resolution Y ' | | Distance#3 | |
Let The Center: Orgix, y}= (0, 0) I : iaa‘:
: : |

" : S - §+200 pisele
I 181 pixels
I :

AN s 7N e 7T G ] P +I00pikels
' : : X

! T PR EOPR——— L
OO 284 pixels tall -

1 : :

I Pafx y) = (289, 19}

[Ietedted Object: 95x284 Resolution
: _ ;

3.
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Figure-10: Auto Following Motion Security Camera Scanned Motion Image at Position P3

From the above method applied for this figure, we have the motion in the rectangle 284 pixels
height and 95 pixels width at the position P3(289, 119) from the origin at the center; and the
rectangle above the baseline 135 pixels.

Assume that the camera has not yet moved or followed the target after the first capture image.
Let the motion rectangle shape be Ri,(w, h) = R4(95, 284); where w is the width and h is the high of
the motion rectangle. The suggestion motion Center Target Position P(x, yc) formula was defined

and repeat again,
Pc(Xe, Ye) = PalXn, yn) + Rm(W/2, - h/3) = Pn(xn+ W/2, Yo-h/3);
Then from the figure above, we have P.(289 + 95/2, 119 — 284/3) = P(336.5, 24.3) = P,(337, 24);

Where x = +337 pixels in x-axis, and y = +24 pixels in y-axis from the center origin of the capture
image. We need to set the hardware registers for horizontal motion motor move to the right in
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positive direction of +337 pixels distance, while setting the hardware registers for vertical motion
motor move upward (positive) direction of +24 pixels distance; suggest both motors moving with
the same percentage moment. This is the best suggestion position to follow the motion target for

Auto following Security Camera. Again, while recording and tracking the motion target object, the
camera should alert with prerecorded sounds or voices if the camera is supported and enabled.

|ty cam{gr‘ﬁx _mcted to move and focus on the motion
ontal dmég}ﬂ),'q\ 33‘-‘-337 pixels and in y-axis vertical direction of
re detectlngsa\ir'b\pégltlon P1. Now, the motion target is set right at

Finally, the Auto Following Mo
target at position P(337, 243\(\ X:
24 pixels from the original - c}qﬂb@ '

the center of the q-. S _ Figure-11 aldbve after the camera software set motor controllers to
move with the.-_eo"r" \ét_ dua§ ich have been calculated in the above procedures with assumption that
the camera,lf's-.[]_ ’ed yte?before detecting at position P1.

-

-..'I-"
get is located at the target center of the camera, suggest the firmware to use this

p mo‘g%‘nnmg left, right, top, and bottom start from the centered detected position to recalculate

nd es Fa‘:a,p‘t‘.’u‘1 rectangle for the new motion position for faster scan and following the target. For more
Ja% ‘w{a ‘R rposes, while detecting and following the motion target with this optimization method, the
tsgm%‘g mware should rescan entire capture image at least every 10 seconds to ensure if there are more

@)
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Auto Followi Motign yecurity Camera
- Specification -

other motion objects approaching. If there is more other motion objects detected, the camera should use
the algorithm above to detect the rectangle of the larger motion object then follow the new larger target
for more security purposes. Again, while recording and tracking the motion target object, the camera
should alert with prerecorded sounds or voices if the camera is supported and enabled.

Figure-12 below shows the motion target is right at the center of the screen, and the next capture
image will show with the motion object keeps moving forward in the same direction. From this nﬁr

ing. “@"ﬁk

:|||'

positioning location of the moving object, we can apply optimization scanning for faster detecti
motion target to follow and keep at center. Below are the steps for fast scanning and fﬁ’l%\‘\;

motion target. _ ;;\?\,}

1. Continue from positroan3 now the camera moves and targets on the moﬁll , and %tlon
rectangle is now rlgh"c at the centerand’ posmon of the target position éﬁg\" ) ;-‘Eh\rq_th otion
continually moving to position P4(-68; 105). N

2. Follow the basic algorithm provided above to scan for the motlor{s o?gh can be used the
Centered Detected FoIIowmg method by scanning left, rlglff_ ottom start from the

centered detected posmlon to recalculate and reshape th_e re'!;i.;}’c@er\ or thé new motion position

for faster scan and f@I}{)wmg the target. r ﬂ"x ..u j -

.l'
2

5
Fa B
'{‘x\f "-:. ,;"'" Figure-12: Auto Following Metion Security Camera continue targets Mation at Position P4
)
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3. From the above method applied for this figure, we have the motion in the rectangle 284 pixels
high and 95 pixels width approximately at the position P4(-68, 105) from the origin at the center;
and the rectangle above the baseline 121 pixels.

4. By applying the optimization method above after the motion object has been focus on target, from
Figure-12 above, the suggestion motion Center Target Position P(x, y.) formula was defined and

repeat again,
Pc(xc, yc) = Pn(an yn) + Rm(W/Z, - h/3) = IDn(xn + W/Z; Yn - h/3)r
Then from the figure above, we have P((—68 + 95/2, 105 — 284/3) = P(—20.5, 10.3) = P,(-21, 10);

Where x = =21 pixels in x-axis, and y = +10 p'ixels in y-axis from the center origin of the capture
image. We need to set' the hardware registers for horizontal motion motor move to the right in
negative direction of —_2-'i ﬁ;-ixels distan.ce, while setting the hardware registers for vertical motion
motor move upward pésitive direction of +10 pixels distance; suggest both motors moving with
the same percentage moment. This is the best suggestion position to follow the motion target for
Auto following Security Camera. Again, while recording and tracking the motion target object, the
camera should aIertfwith'prerecorded sounds or voices if the camera is supported and enabled.

Auto Pi’iilowing Motion Security Cameras System

The Auto Following Security Camera can be connected together into a system with a physical
layout or a software app showing the physical layout of a building to help the security team monitor the
entire building better with the layout of cameras in sequence order. However, this security camera
connected device is optional and it is recommended for security camera system that needs security team
to monitor and control the cameras.to secure the building.

Figure-13 below shows a sample [can come with other shapes] camera security system with 10
camera connections. The more camera connections of the device is, the more cameras to connect to have
a better area of coverage. The owners can choose the best layout to have better control for their security
camera system. The Connected LEDs indicate the camera status, the LED with black or no-light button is
not connected; the LED with green button is connected; the LED with red button is detecting and
recording the motion. The Light LED shows white color to indicate the camera is active and recording. This
camera security device can be programmed to set automatic or manual mode. This Auto Following
Security Camera Connection device when it is set to manual, the users or security team can have full
control of a camera and manually navigate the camera to explore for any suspect moving objects within
that camera explore-able area. A camera can be selected for manual mode by pressing camera button and
the Manual button to operate. During this manual mode, the selected camera may not need to perform
automatic alert when detecting any motion objects; the security team will have full control and monitor
with this camera.
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Light LED(s) Connect LED(s) Power Cable

MANUAL ON/OFF

1) 2 :
R TRENEE W

- AUTO Alert!!!
CAM-10 detects motion and recording...
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Camera
Connectors

Auto Following Security Camera Connected System

Figure-13: Auto Following Motion Security Camera Connected System Device Sample

The Auto Following Security Camera Connection device when it is set to default automatic mode,
the camera will automatically monitor and alert for any motions. This Security Camera Connection
device can perform scanning, and tracking the motion objects more accurately that would depend on
the Security Cameras Layout. If the security team have more cameras installed and cover overlap area
of coverage from one camera to another with great layout, then the Auto Following Motion Security
Camera system will work better and automatically track and record the motion target more
accurately. A hint to have a even better security camera coverage is to have a 2™ level security
camera outside border or around the fence of the building watching inward direction of the building
while the main security camera level watching outward direction of the building to cover the inner
blind spots that the inner security cameras level cannot able to view.
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To support this option for the Auto Following Motion Security Camera System, the requirement for

the Auto Following Motion Security camera needs to support manual control either wire or secured
wireless to help the users or security team control the cameras manual.

Reierences

1. For a great Security Camera System prevent online deleting video recording files and Cloud OS ready,
please refer to my other invention “Wall Security Camera System” with U.S. Patent Number
PCT/US24/13663 and International Patent Number PCT/1B2024/000096 which was invented at the
same time with this invention. For more detail and about my other inventions, please visit my website,
www.TheCloudOSCenter.com ; below is on the-figures from the invention which shows how the

security camera system _Iook's like. The invention “Auto Following Motion Security Camera” was part
of the concept of “Auto J_I'ra_cking Target Network Cameras System” which is intended to use in crowd
area or in airport with a click of security personnel to track and follow a target or a suspect easier.

o Supports Direct Wire °

Connection to ———_
Inside view Outside Camera

Wall with closed curtain window

i Wall Camera Viewer

(Dutside View)
Figure-R1: Reference setup view of Wall Security Camera System Viewer

Camera Hostspat

Wall Security Camera App

2. There are more security issues to concern in real life. | have the website www.ThePatrolCircle.com

which lists the concept of Drone in patrol circle to secure the building or point of interest by drone
flying around in circle watching and alert for any motion within the area circle using my invention
“THE LPS - Local Positioning System” with U.S. Patent Number PCT/US21/72562 and International
Patent Number PCT/I1B2021/000949 which was submitted on 2021/11/23. This invention is also listed
on my main business website www.TheCloudOSCenter.com.
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