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AVideo Anti Shaking Technology Based on Optical Flow Detection
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Abstract: With the development of smartphones and mobile internet, video has become an important information carrier, and it is
difficult to avoid screen shake during video shooting, which affects user experience. There are many methods for video anti shake:
mechanical, optical, electronic, and software. Starting from the software post-processing method, this paper estimates the affine
transformation of the original dithered video based on the optical flow method to obtain the horizontal, vertical and angular offset
parameters of each frame, then uses the polynomial fitting method to obtain the smooth offset parameters, and finally uses the smooth
offset parameters to compensate the original image of each frame, so as to finally obtain a stable video. The python tool was selected

in the article to implement the entire anti shake processing scheme, and the expected results were ultimately achieved.
Keywords: optical flow; video stabilization; feature points; affine transformation; curve fitting; python
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Pychram: 2023.1.2

Python: 3.11.3

OpenCV: 4.7.0

Numpy: 1.24.3

Matplotlib: 3.7.1

3.2 XIFIE

3.2.1 WHEERAZE

VIDEO FILE =~

SMOOTHING_RADIUS = 30

HORIZONTAL_BORDER_CROP = 20

POLYFIT DEG = 1

CANVAS _BLANK = 50

3.2.2 B —MIER, HKIEEASH

cap = cv2.VideoCapture (VIDEO FILE)

ret, frame old = cap.read ()

1. avi’

gray old = c¢v2.cvtColor ( frame old
cv2. COLOR_BGR2GRAY)
frame count =
(cv2. CAP_PROP_FRAME_COUNT) ]
frame hight =
(cv2. CAP_PROP_FRAME HEIGHT) ]
frame width =
(cv2. CAP_PROP_FRAME WIDTH) ]
fps = cap. get (cv2.CAP_PROP_FPS)
3.2.3 BT AR, It SRR 18] s &

while cap. isOpened O):

np. int32[cap. get

np. int32[cap. get

np. int32[cap. get

ret, frame = cap.read ()
gray = cv2. cvtColor(frame, cv2.COLOR BGR2GRAY)
p0 = cv2. goodFeaturesToTrack (gray old, 200,
0.01, 30)
pl, st , err = cv2.calcOpticalFlowPyrLK
(gray old, gray, p0O, None)
good_old = pO[st == 1];
T = cv2.estimateAffinePartial2D ( good old,
good new) [0]
dx = T[0, 2];

good new = pl[st == 1]

dy = T[1, 2]; da = math.atan2
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(Tl1, o], T[0, O

transform offset[k — 1] = np.array ([dx, dy,
dal)

gray old = gray

k +=1

3.2.4 THE RBRE &

index = np. arange (frame count)

x=0; y=0; a=0

for i in index[: -1]:

x += transform offset[i, 0]

y += transform offset[i, 1]

a += transform offset[i, 2]

transform total[i] = np.array ([x, vy, al)

3.2.5 X RERUREE EHATINE, FAFFH RRWE =

smooth_total = np. zeros(transform total. shape)

fl =np.polyfit(index[:-1], transform totall:,
0], POLYFIT DEG)

pl = np.polyld (f1)

smooth totall[:, 0] = pl (index[: -1])

f2 =np. polyfit(index[:-1], transform totall:,
1], POLYFIT DEG)

p2 = np.polyld (£f2)

smooth totall:, 1] = p2 (index[: -1])

f3 =np. polyfit(index[:-1], transform totall:,
2], POLYFIT DEG)

p3 = np.polyld (£3)

smooth totall:, 2] = p3 (index[: -1])

3.2.6 W4 J5ian EARN WL AN Ab 3 () R R R

=4k

plt.plot ( transform totall:, 0], 't ,
transform total[:, 1], ’g , transform totall:,
2], b))

plt.plot ( smooth totall : , 0] , v,
smooth totall:, 1], g , smooth totall[:, 2], 'b’)

plt. show ()

3.2.7 ¥ RRUmA B O I IR RS &
smooth offset =

(transform offset. shape)

np. zeros

for i in index[: —1]:

diff x, diff y, diff a = smooth totalli] -
transform totall[i]

smooth offset[i] =
[diff x, diff y, diff al

3. 2.8 XEEMUEME F P B Wi e & AT A, LATH
K EE £ 5)

vert border = np. int32 (HORIZONTAL BORDER CROP

transform offset[i] +
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* frame hight / frame width)
out size = ((frame width + CANVAS BLANK * 2)
% 2, frame hight + CANVAS BLANK * 2)
while True:
ret, frame = cap.read ()
T[0, 0] = math.cos (smooth offsetl[k, 2])
TLO, 1] = -math.sin (smooth offsetl[k, 2])
T[1, 0] = math.sin (smooth offsetl[k, 2])
T[1, 1] = math.cos (smooth offsetl[k, 2])
T[0, 2] = smooth offset[k, 0]
T[1, 2] = smooth offsetlk, 1]
rows, cols = frame.shapel: 2]
frame smooth = cv2. warpAffine(frame, T, (cols,
rows))
canvas = np. zeros ([rows + CANVAS BLANK * 2,
(cols + CANVAS BLANK *2) %2, 3], frame.dtype)
canvas [CANVAS_BLANK —-CANVAS BLANK
CANVAS BLANK: cols + CANVAS BLANK] = frame
canvas[CANVAS BLANK: —CANVAS BLANK,
CANVAS BLANK * 3: —CANVAS BLANK] = frame smooth
canvas = cv2. putText (canvas,  original’, (int
(cols /2) +CANVAS BLANK - 60, rows + CANVAS BLANK
+30),
C-v2. FONT HERSHEY COMPLEX, 1, (0, 255, 0), 1)
canvas = cv2.putText (canvas, stabilized ,
(int (cols / 2) + CANVAS BLANK #* 3 + cols - 60,
rows + CANVAS BLANK + 30),
cv2. FONT _HERSHEY COMPLEX, 1, (0, 255, 0), 1)
cv2. imshow (" original vs stabilized , canvas)
3.3 LWLHER
1217 python ff5, Hith/K-F. HEHE. MWK
WA a4, i B ATR:

cols +

—50 4

—100 A

—150 A

—200 -

0 50 100 150 200 250 300
B4 FREBE vs TRENRSE
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Jrla A, 2o R, = MO A
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