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Abstract

Image registration and stitching technology is widely used in many fields such as medicine, military,
remote sensing, aviation, agriculture, etc. It is one of the key technologies of pattern recognition and

EIREE .

NESIM: TR, #X, F9E, HER RTHERALTFINEGIHERLD. HEHE 5N, 2025, 15(7):
155-163. DOI: 10.12677/csa.2025.157189


https://www.hanspub.org/journal/csa
https://doi.org/10.12677/csa.2025.157189
https://doi.org/10.12677/csa.2025.157189
https://www.hanspub.org/

TR %

virtual reality. In response to the existing methods’ problems of high registration failure rate in scenes
with large brightness differences and sparse textures, this paper proposes an image stitching algo-
rithm, which determines the overlapping area by calculating the longest common subsequence of
the image grayscale difference sequence and automatically locates the stitching line. This algorithm
proposes a multi-scale fusion strategy to optimize the stitching boundary, introduces a grayscale dif-
ferential sequence to replace the original pixels, eliminates systematic brightness differences, and
does notrequire manual specification of feature points. It has high accuracy and efficiency for stitch-
ing images with little brightness differences. It is suitable for a variety of image stitching situations,
including the same height, different heights, translation and brightness differences. Experimental
results show that this algorithm can achieve fast and seamless image stitching. In complex scenarios
such as brightness sudden change and noise interference (SNR < 15 dB), the splicing success rate of
this algorithm is increased by 23.6% compared with SIFT, and the time consumption is reduced by
48.3%. It can handle +30° rotation and 1.5 times scale changes, which is good robustness and prac-
ticality.
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Figure 1. Schematic diagram of the matching of sequences P and Q
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Figure 2. Overlapping of two images at different heights
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Figure 3. Scenario (a) matching of corresponding sequences
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function DetectOverlap(P, Q, m):

I: /1 ARTGH R 5 5

2: A = ExtractColumnSequence(P, right_col=m) /1 FRELP A m BRI )

3: B = ExtractColumnSequence(Q, left col=m)  // $2HL Q =M m F i¥) K FE {8 /7 %1
Il T HIRFEZE 5y 75

4: diff A =[A[i+1]- A[i] foriin 0 to len(A)-2] /HIAMME R KE %

5: diff B =[B[i+1] - B[i] foriin 0to len(B)-2] //TEJkZE S 4FAEFH

/| THELCS B IR
lcs_matrix = ComputeLCSMatrix(diff A, diff B)

6: /1 1) R A R 24 3 ) R R A B A7
7: max_len, path = TraceLCS(lcs_matrix, diff A, diff B)
U INREES
8: matches = ]
9: for (i,j) in path:
10: if i%height == 0 and j%height == 0: // Fl{FicfL
11: current_match += 1
12: if current_match > T: // @i B{E M2 5 ILEC 51
13: matches.append((i//height, j//height))
/1 FHREELEITRL X 35
14: start_col, end_col = FindMaxContinuous(matches)
15: return [start_col, end col]

DOI: 10.12677/csa.2025.157189 159 HEHUR 5 R


https://doi.org/10.12677/csa.2025.157189

ERCILEE

2.2, HEEMA

PHES e AR “ B RS IUIC X SR 5 7 Helg: 7EFEEL LCS ILEEEAR ), it ZbRic i # I IT 7
TR N2 ST TG, THEAS B IG N B A UL RC s B, IR S UL S B E N E S X 3. PH%Lk
WhE fa, RAMEMERE AT R G ——UPHRE N O A A &0 w BRI X, kA E K+
(weight = (offset + w)/(2w))%f RGB =ilIE #FAT A AdE, 37NN blended [i] = left [i] x (1 — weight) + right
[i] x weight, HH offset € [~w, w]o ZRE(THHHEEIA T PSNR EHI2F 4~6 dB, oIS E 248 .

2.3, HHER LR EHER

Step 1: MEHHEERH, 76T A HHE RGN, B EFIF . MBI MBS m(m <| /2 ])
AN EE (L, A5 AN AL A o, JH EDRE 0077 3 BRI B 32— 0 (< N/2) 91,
AL B i, FEfEsE— BN, IS S G

Step2: 4MBISRHFHI A FI B AUIRIE 2SI BB LR, SRR ASEF R, (ARG
B, ARUCHPIAHIAR BRI IR L T OB R 1 (A — L b, 2R3k
i S B IR, 2 IGESEA MR d Fo5, W max {d) FrEL A BB EAK B A1 max {d)
M, DU A T M, AR B FUE R B K
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1: function ImageStitching(images):

2: panorama = images[0] // ¥4 5t EAE —IEEHE

3: foriin 1 to len(images)-1:

4: 1R 1 R AT AR B R IR A X
overlap_range = DetectOverlap(panorama, images[i], m=10)

5: IR 2. (EE X E N R ETHEL

best_col = FindSeamLine(overlap_range)

// ¥E: FindSeamLine i % ¢ UL HCFE i e N B E B R 28

6: I BER 3. BT BHEL RS IR
blended = BlendImages(panorama, images[i], best_col)
7: 1B 4 BEeRE A A EER

panorama = UpdatePanorama(blended)
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LIPS K EMG left img, 471 right_img, PHEEZE seam col, % w
i filA )5 KBS blended_img
1: blended_img = left img
2: for row in 0 to height-1:
/1 VR 4G 5 45 R 1 RGB fH
3: left RGB = left_img[row] [seam_col-w] // {215+ RGB {&

right RGB = right_img[row] [seam_col+w] // A% RGB 14

+ 1 YRGB I LI 2 1 T4 PE A ()
S5: delta R = (right R - left R)/ (2w+1)
6: delta G = (right_G - left G)/ (2w+1)
7: delta B = (right B - left B) / 2w+1)
1] W PHEL A w AR AT A MR AR S
8: for offset in -w to w:
9: weight = (offset + w) / (2w) // THHEAFELLE© 2 1 2 7))
10: blended_img[row] [seam_col+offset] =
11: blended_img[row] [seam_col+offset] =
12: right img[row] [seam_col+offset] * weight)
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Figure 4. Splicing experiment with the same height and brightness
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Figure S. Splicing experiment with different heights and the same brightness
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Figure 6. Splicing experiment with the same height and different brightness
B REE. FESEHEIE
ATV EIETERE, SCI0 W E =R 5. R AR (10 4 640 x 480 B KEl). &+15%
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Table 1. Comparison of algorithm performance in multiple scenarios

F 1. ZIHFRTHEIAMRERTEE

8775 -G Tit) fabr LCS Hik SIFT + RANSAC HLILAD FHRLAR IR
M HERfh 2 96.3% 82.5% 71.2% 85.7%
AL B (s) 0.42 1.85 0.68 0.55
S TR 93.7% 78.1% 65.4 72.3%
PSNR (dB) 325 28.7 263 29.1
— T2 92.3% 67.8% 58.9% 61.4%
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