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Figure 4. AFEfAER Checker

W cv2.findChessboardCorners 7753k B AT A UM A, T EVE R A2 MR M Checker B SN YR ET
W, REVLARANT, DURES A SRR M, [R5 g b ff S8 corner_num_h,
corner_num_v 2405 B rh SEBR B E — B 52 iE o S R R

1. ret, corners = cv2.findChessboardCorners(gray, (corner_num_h,corner_num_v), flags=cv2.CALIB_CB_ADAPTIVE_TH
RESH )

$:2& 0T UL drawChessboardCorners 77 1148 2% 2 4 /1 S 2 e B F

1. cv2.drawChesshoardCorners(img, (corner_num_h,corner_num_v), corners, ret)
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Figure 5. Checker SR

W calibrateCamera bR EMHLSEL, KA S (mitx), B SH(dist), iEiEs2(rvecs), “FiibS
(tvecs).

1. ret, mtx, dist, rvecs, tvecs = cv2.calibrateCamera(objpoints, imgpoints, img_size, None, None)

3.2 WARIRERERL
A np.mgrid B4R TCM AR 2K PA% i, T m S B0 i R R s D TRD B

1. undis_points = np.mgrid[0:width+1:(2**m), 0:height+1:(2**m)]

2. undis_points = undis_points.T.reshape(-1,2)
3. undis_points = undis_points.astype("float32")

A cv2.undistortPoints i, H4EAFSE% B A None W4 3 AR oG AR5 25 AR e BIMG 23 0], %0 FE s brss
BT A% R A B e N S B B I AR B

1. undis_points_normal = cv2.undistortPoints(undis_points, mtx, None)
WM np.dstack 777541577 6] 2D gy 7 3D &, H O 3HFARH =48, HITHEN/E SR
1. undis_points_3D = np.dstack((undis_points_normal, np.zeros((undis_points_normal.shape[0],1))))

i cv2.projectPoints J7 20K A& 2 AN 3D miARYE A S Ml AL Z B BB R 23 10], 15 RG22 J5 IR 3R L
B M, WERFER, PN 0 FEABkE Sh S A

1. dis_points = cv2.projectPoints(undis_points_3D, np.zeros((1,3),dtype = np.float32), np.zeros((1,3), dtype = np.float32),
mtx, dis)[0]

R Wy A2 Je WA A% 5 S B A5 Ty AL AR A i BRI, 19 BRI IR B R

1. mesh_x = dis_points[:,0,0] - undis_points[:,0]
2. mesh_y =dis_points[:,0,1] - undis_points[:,1]
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BaEREGA xt X, Bt DCC T A BEEL.
1. np.savetxt("mesh_lut.txt",mesh,delimiter="", newline="\n',fmt='%6d")

f£ DCC L. E+H, FTJF LDC plugin, ¥ Output frame width, Output frame height, Input frame width, Input
frame height, Mesh frame width, Mesh frame height 4=38% 8 N EUE I 0 #RK %, 41 1920, 1080, K
Table subsampling factor & & A G40 o i 2845 22 WA sl A FH 240 m 1948, W1 5.

sl Input image %88 — K A BT AR R IE R YUV (8bit) & m#E| DCC T A, fidi LDC LUT file
IR R txt RS IE R . A iZ B % TR IE, TASA 2 RAAN BB R R AR SR A 2R

Figure 6. HWAKSEEHK

Figure 7. BZKIESEH

Al AR RN XML SCEE, B XML SCEEE #e/E SDK 11 XML S0, FiZ247 generate_dcc.sh 4= 4
PEFREN IR . &)5HE1T SDK Al DEMO APP )% 1% .
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Figure 8. BAZRIERT

Figure 9. EAZERIE/S

SERERF

ZHEFETF KA python 155 .
BAZR KR B LT

2. import numpy as np

3. import cv2

4. import glob

5. import matplotlib.pyplot as plt
6

7

8

9

## initial settings
img_width = 1920
. img_height = 1536
10. corner_num_h =10 # corner number horizontal
11. corner_num_v =7 # corner number vertical

13. # prepare object points, like (0,0,0), (1,0,0), (2,0,0) ....,(6,5,0)

14. objp = np.zeros((corner_num_h*corner_num_v,3), np.float32)

15. objp[:,:2] = np.mgrid[0:corner_num_h, 0:corner_num_v].T.reshape(-1,2)
17. # Arrays to store object points and image points from all the images.

18. objpoints = [] # 3d points in real world space

19. imgpoints =[] # 2d points in image plane.

21. # Make a list of calibration images
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22. images = glob.glob('000*.jpg")

23.

24. # Step through the list and search for chessboard corners

25. for idx, fname in enumerate(images):

26.  img = cv2.imread(fname)

27.  gray = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY)

28.  cv2.namedWindow('img',cv2.WINDOW_NORMAL)

29.  cv2.imshow('img’, gray)

30.  cv2.waitKey(0)

31.  #Find the chesshoard corners

32.  ret, corners = cv2.findChessboardCorners(gray, (corner_num_h,corner_num_v), flags=cv2.CALIB_CB_ADAPTIVE_
THRESH )

33.

34.  #If found, add object points, image points

35.  ifret==True:

36. objpoints.append(objp)

37. imgpoints.append(corners)

38.

39. # Draw and display the corners

40. cv2.drawChessboardCorners(img, (corner_num_h,corner_num_v), corners, ret)
41. write_name = ‘corners_found'+str(idx)+'.jpg’

42, cv2.imwrite(write_name, img)

43. cv2.namedWindow('img',cv2.WINDOW_NORMAL)
44, cv2.imshow('img', img)

45.

46. cv2.waitKey(0)

47,

48. cv2.destroyAllWindows()

49,

50. import pickle

51.

52. # Test undistortion on an image

53. img_size = (img.shape[1], img.shape[0])

54,

55. # Do camera calibration given object points and image points

56. ret, mtx, dist, rvecs, tvecs = cv2.calibrateCamera(objpoints, imgpoints, img_size,None,None)
57.

58. # Save the camera calibration result for later use (we won't worry about rvecs / tvecs)
59. np.savetxt("Matrix.txt", mtx, newline="\n")

60. np.savetxt(“distortion.txt", dist, newline="\n")

61. np.save("Matrix", mtx)

62. np.save("distortion", dist)

A8 RS B A R A AR 3R

import numpy as np
import cv2

## initial settings
width = 1920
height = 1536
m=5

BOONO~WN

0. # initialize undistorted points

8 HF DCC A1 eIl 6 L B IE



I$ TEXAS - _ _
INSTRUMENTS Overwrite this text with the Lit. Number

11. undis_points = np.mgrid[0:width+1:(2**m), 0:height+1:(2**m)]

12. undis_points = undis_points.T.reshape(-1,2)

13. undis_points = undis_points.astype("float32")

14.

15. # load camera matrix and distortion coefficients

16. mtx = np.load('Matrix.npy")

17. dis = np.load('distortion.npy")

18.

19. # get the corresponding distorted points

20. undis_points_normal = cv2.undistortPoints(undis_points, mtx, None)

21. undis_points_3D = np.dstack((undis_points_normal, np.zeros((undis_points_normal.shape[0],1))))

22. dis_points = cv2.projectPoints(undis_points_3D, np.zeros((1,3),dtype = np.float32), np.zeros((1,3), dtype = np.float32),
mtx, dis)[0]

23.

24. import matplotlib.pyplot as plt

25.

26. xpoints = dis_points[:,0,0]

27. ypoints = dis_points[:,0,1]

28.

29. plt.figure(0)

30. plt.scatter(xpoints, ypoints)

31. plt.show()

32.

33. plt.figure(1)

34. plt.scatter(undis_points[:,0], undis_points[:,1])

35. plt.show()

36.

37. # get the mesh table

38. mesh_x = dis_points[:,0,0] - undis_points][:,0]

39. mesh_y =dis_points[:,0,1] - undis_points][:,1]

40. mesh = np.dstack((mesh_x * 8, mesh_y * 8))[0].astype('int32")

41.

42. np.savetxt("mesh_lut.txt",mesh,delimiter="", newline="\n",fmt="%6d")

5 B4

AT — P I T 5K AR E J7VER) DCC LA M AR IER A AR 75 3K, 1207 30N 7 B8 Sk i 28 R B B 22 3%
R B I AR E AR S B AR 2 B B2 A A O BT € i LDC IS MR B . 12 EE 1L
IE— e T MNR 35 AR AR A UL SEEILAE A AL pR AN, B W 38 R BN HE AR IR 14 B Sk i AR A I

6 ZEIM:
sk K IEFREE: https://ieeexplore.ieee.org/document/791289
DCC Tuning Guide TDAX: https://www.ti.com/lit/an/spracu7a/spracu7a.pdf

ISP Tuning Guide AM6xA: https://www.ti.com/lit/an/sprad86/sprad86.pdf
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