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Abstarct

The current and future of automated robotic technology will be developed to make
human beings more comfortable and safer to use. However, this technology can be harmful to
humans when intruding on the working area of the robot. So, this project proposed a system to
automatically prevent and alert when a human intrudes on the working robotics area. The
proposed system uses a threedimensional camera technology that can measure the distance
between the position of the camera and the object to detect the intrusion in the working robot
area. For an intrusion, this system will alert the approaching objects and recognize the intrusion
types into the restricted area that will be divided into 3 stages. The first stage is the far intrusion
that will alert as a light signal. The second stage is the middle intrusion that will provide a light
signal and sound alert and then command the robot to slow down. The last stage is the near
intrusion that will alert by lights and sounds. In addition, the proposed system will send a signal
to the robot control room for officers to investigate and then will immediately stop the robot
to prevent the occurrence of harm that may occur in the future. From the experimental results,
the developed system was integrated with the robot that has been found the system can
effectively prevent any harm caused and automatically alert the intrusion into the robotic

workspace.
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cv
cvui

realsense_depth

WINDOW_
dc = DepthCameral()

main() :

capture(img):

timestr = time.strftime(

img_name = timestr +

path =

cv2.imwrite(os.path.join(path, img_name), img)

( )

resize(img, size):

result

record_vid():

video_writer
timestr = time.strftime(
filename = timestr +
path =

fh =

fourcc = cv2.VideoWriter_fourcc( )

video_writer = cv2.VideoWriter(os.path.join(path, filename), fourcc (fw, fh))

release_vid():

video_writer.release()

np.uint8)

img_record =
img_unrecord

unrecord2 = resize(img_unrecord




ngreen = cv2.imread( cv2.IMREAD_COLOR)

ngreen2 = resize(ngreen
.imread( cv2.IMREAD_COLOR)

~esize(green

norange cv2.IMREAD_COLOR)
norange2 = resize(norange
orange v2.imread/( cv2.IMREAD_COLOR)

orange?2 ‘esize(orange

nred = cv2.imread(
nred2 = resize(nred
red = cv2.imread( cv2.IMREAD_COLOR)

red2 = resize(red

record =
recording =
min =

start

clean

warning

danger =

cvui.init (WINDOW_NAME)

ret, depth_frame, color_fram colorized_depth = dc.get_frame()

face, confidence cv.detect_face(color_frame)

distance = []

win[:] = (

idx;, f
(startX, startY)
(endX, endY) = f[
point = 1 + f[21) // (fF[1] F[31) // 2)
distance.insert(idx, depth_frame[point[1], point[8]])
cv2.circle(color_frame, point ( ))
dista [idx]

color =

distance[idx]

color = (

distance[idx]

color = (
cv2.rectangle(color_frame, (startX, startY), (endX, endY), color

.format(distance[idx])
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onetime
min
oneti

(dis

start
recor
(record ==

Y
|

time.time()

f(min > dis):




(min
clean =
warning =
danger =
textstatus
colorstatus
(min <=
clean =
warning =
danger =
textstatus =
colorstatus =
(min >
clean =
warning
GED =T
textstatus

colorsta

cvui.beginRow(win
cvui.window
cvui.text(win textstatus colorstatus)

cvui.endRow()

(time. e () - > _recording

release_vi
recording
record =
clean =
warning =
danger =
textstatus =

colorstatus =

recording ==

video_wpiter.write(color_frame)

(recording ==

cvui.image(win img_unrecord2)

cvui.image(win img_record)




green2)

danger
cvui.image(win
cvui.image(

cvui. ]

ngreen2)

norang

nred2)

i.button(win,

pture(color_frame

i.button

WINDOW_NAME
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seline = rs.pipeline()

ig()

config.enabl

config.enable_stream am.colopr

get_frame(

frame .pipelin it_for_frar
depth_frame Frame et_depth_fram

color_fr - 2 color_fram

depth_image = np.asanyarray(depth_frame
coloriz rs.colori
orize epth = sanyarray/(
r_image np.

pth_frame

depth_image

release(




