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s* = {siHo) = {(x(@), )} iz st Vi |x(i) —x(i—1)[ < 1,
Y = {1 = {1, st Vi) —yG-1) <1,

for i in range(1, r):
for j in range(1l, c+l1):
1s = [tmp[i-1][]j-1], tmp[i-1][j], tmp[i-1][J+1]]
note[i][j-1] = 1ls.index(min(1ls))-1 # 2R F— 1=/
tmp[i][j] += min(1ls)  # IBRINZAHEEES

index = int(np.argmin(tmp[r-1]1)) # NEE—ITHRIIEREE
road = [index]
for i in range(r-2, -1, -1):
index += note[i][index] # _E— =HIEALR
index = int(index)
road.append(index)
road.reverse()
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def func(img, scale):
if direction ==
img = np.rot9e(img, 1, (@, 1))

r, ¢, _ = img.shape
if scale < 1z, ..

else:|,..

if direction ==
img = np.rot9e(img, 3, (0, 1))

return img

Detail 2
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for i in trange(n):
r, ¢, _ = img.shape
road = dp(img_e)
for j in range(len(road)):
img_e[j, road[j]] = inf # B&EIFENIHIEEEICAInT
note[j, road[j]] += 1 # iCREZE=EEFIZ/X

note = note.flatten()
img = np.reshape(img, (r*c, 3)) # reshapeRR24EH{TEE

for i in range(r*c-1, -1, -1):
if note[i] == @:
continue
for j in range(int(note[i])):
img = np.insert(img, i, img[i], axis=e)
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BT Multi-Size for i in trange(c):
D: 100 road = dp(energy function(img))

img = delete one road(road, img)
1s. append (road)

1s. reverse()
for road now in ls:
for i in range(r):
num mapli]. insert (road nowlil, cnt)
cnt = 1

for i in range(r):
for j in range(c):
if order maplillj] <= total:
masklil[j] = False

mask = np. stack([mask] * 3, axis=2)
img = imglmask]. reshape ((r, ¢ — total, 3))
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Reference: {Improved Seam Carving for Video Retargeting))
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for i in range(r):
# TTEFRIRERTEEATEE, 4B/ BhRIA0X
left = max(1, old road[i] - n)
right = min(c, old road[i] + n)
for j in range(1, c+1):
if 3 < left or j > right:
tmp[i][j] = inf
elif 1 I= o:
1s = [tmp[i-1][]-1], tmp[i-1][]J], tmp[i-1][]+1]]
note[i][]j-1] = ls.index(min(ls)) - 1
tmp[i][j] += min(1ls)
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cv2.grabCut(src, mask, rect, bgdmodel, fgdmodel, 20, =cv2.GC INIT WITH RECT)







Initialisation
e User initialises trimap T' by supplying only 7. The fore-
ground is set to Ty = 0; Ty = T g, complement of the back-
ground.

e Initialise oy, =0 forn € Tg and o, = | forn € 1p;.

e Background and foreground GMMs initialised from sets
oy = 0 and o, = 1 respectively.

Iterative minimisation

1. Assign GMM components to pixels: for each n in Ty;,
fipnes argn}cinDn(a,,,kn, 0,2,).

2. Learn GMM parameters from data z:
8 := argminU/(e.k. 6.2)

3. Estimate segmentation: us solve:

min  min E(et. k, 6,z).
{on: neTy} k

4. Repeat from step 1, until convergence.

5. Apply border matting (section 4).

User editing
e Fdit: fix some pixels either to o, = 0 (background brush)
or o, = 1 (foreground brush); update trimap 7" accord-
ingly. Perform step 3 above, just once.

e Refine operation: [optional] perform entire iterative min-
imisation algorithm.

Figure 3: Iterative image segmentation in GrabCut
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SEILN:
An Experimental Comparison of Min-Cut/Max-Flow Algorithms for Energy Minimization in Vision
Yuri Boykov and Vladimir Kolmogorov*
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public:
GCGraph () ;
GCGraph ( unsigned int vtxCount, unsigned int edgeCount )
“GCGraph () ; T HHEIRERO

void create( unsigned int vtxCount, unsigned int edgeCount ) ;
int addVtx() :
void addEdges( int i, int j, TWeight w, TWeight revw ); —pt
y oy = 3 5 ’ _ | %El

void addTermWeights( int i, TWeight sourceW, TWeight sinkW ) : HHIRER
TWeight maxFlow() ;
bool inSourceSegment( int i );
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cv2.add(np.absolute(dx), np.absolute(dy))
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cv2.add(cv2.add(b_energy, g_energy), r_energy)
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cv2.add(np.absolute(dx), np.absolute(dy))
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cv2.add(cv2.add(b_enerqy, g_energy), r_energy)
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SEIP3 ;. Visual Attention Detection in Video Sequences
SBEMERW . LCHE I Using Spatiotemporal Cues Yun Zhai and Mubarak Shah. Page 4-
5
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The saliency value of a pixel inanimage is defined as,
= I —= 1

Where the value of is in the range of [0,255] and || * || represent the color distance metric




SEIP3 ;. Visual Attention Detection in Video Sequences
TE AW . ORI Using Spatiotemporal Cues Yun Zhai and Mubarak Shah. Page 4-
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j1[i] = gray_dist[temp

result (image_gray_copy - np.min(image_gray_copy)) / (np.max(image_gray_copy) - np.min(image_gray_copy
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