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Automatic edge detecting in 4K HDMI cameras based on OpenCV
LIU Zhongrui, ZHAO Tingyu

(School of Science, Zhejiang Sci—Tech University, Hangzhou 310018, China)

Abstract: The method of naked-eye observation—mouse positioning is the main way to detect the edge of objects in the embedded
devices represented by HDMI microscope cameras. This conventional edge—detection method inevitably has some problems such as
poor precision and long time consuming because it is completely dependent on manual operation. This paper proposes a real-time
automatic edge detection system for microscopic images based on the OpenCV vision library. Firstly, a gray—scale image, separated
from a real-time mocroscopic image, is stored in the memory buffer. Next, the square area of the gray—scale image centered on the
mouse click is truncated as the region of interest (ROI). Then, dual thresholds are determined automatically using Canny edge
detection of ROI based on histogram of gradient. Finally, the thresholds are applied to return the edge closest to the mouse—click
point according to the different types of edges. The experimental results show that the edge detection method proposed in this paper
has the advantages of high precision and short time consuming. Specifically, the average time is shortened by about 36% , while the
accuracy is increased from 69. 86% to 98. 59% compared to the conventional method. It is believed that the automatic edge detection
method has a wide application prospect in the field of microscopic detection.
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Fig. 1 Block diagram of the overall design of the automatic edge

detecting methodology
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Fig. 2 Hi3516A internal video processing processes
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Fig. 3 Real-time image acquisition process
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Fig. 4 Image edge detection process
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Fig. 5 Flowchart of automatic edge detecting module
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Fig. 6 Schematic diagram of the edge detecting settings
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Table 2 Experimental results for manual measurement and automatic edge detecting

4 2 5] TR/ s Pt 4 SEHFER/ (s - A1) ETRZ R Kz %

No. 1 104.35 59 1.76 40 67. 80

No. 2 184. 82 62 2.98 43 69. 35

No. 3 142. 17 62 2.29 46 74.19

No. 4 122.77 60 2.04 38 63.33

No. 5 151.28 63 2.40 44 69. 84

No. 6 163. 88 67 2.45 50 74.63
F-HMH - - 2.32 - 69. 86
AICA BB Tk 105. 16 71 1.48 70 98.59




162 oo ®m M5 M OH

14 %

3 HRIE

ASCHEETF Hi3516A 385 1Y HDMI & G HL, 45
A Hism K UG AL BERE 1 Al FH OpenCV F5E 2 B IR
ST AR, AR EER - E AL
T2 AER 1 s K ARBLSE B PR A0 R A 3 —
Hepaferp, ST ERERT , LRSS oA
HH— 1 ROT UG HEAT 10 G A4 |, 5 31 10 % &
B PRBGAZ RAE B, I TR bR B s Y
NG AR TR N — i S BUR R 47 5 223 42k
RUFNWT, T4 SR i 2% i, AT PR IR W26 - B
B o7 14 % 52 10 % Dt 7 5K, AR SCH 1 BB a2
-1 h T3 7 KOV YR 45 58 20 37% , A N
69. 86% P T+ 2 98. 59% , HAKE BE = RO 1 Al AE Fif
TR, ZITIEXT AR HDMI B AR PLAF ik A
A O e AL I S A DGR 8 A B X,

S 30k

(17 P, FT Hi3519A ) 4K BHARPL BT 55 D], i .
WiLR2#, 2020.

[2] T2r#i. 3T Hi3516A A9 HDMI &6 [ s S ARDLAY 5 52
B[D]. UM . LK ,2018.

[3] CANNY J. A computational approach to edgedetection[ J ]. IEEE

Transactions Pattern Analysis and Machine Intelligence, 1986, 8
(6): 679-698.

(4] FHEEHE, SR AN, HIAS. —F 13 3% 7 B (B Y Canny 12546 I 3012
[J]. JEHL T ,2011,38(5) : 127-132.

[5] M, F4kar 42, 55, HIS N Canny S F IO GAME AR [T].
IR IE T AR K244, 2007,28 (9) :1002-1007.

[6] HISILICON. HiMPP V4. 0 media processing software development
reference [ Z ].
Ltd. , 2018.

[7] RISZCB. Yuv422,Yuv420,Yuv444 (X %[ EB/OL]. (2021-07-
14). https://blog. csdn. net/rjszcb/ article/ details/ 118728264.

[8] E% MM, B E/H, 55, —Fhsilt Canny 519 G A Sk
WS [T]. NIRRT RPLR SE,2024,45(6) : 1413-1417.

(9] BT A2 £, BRI . Bl Canny $: 7 Hh RAR G 2k Al v
RN T]. %L#9,2021,38(5) :81-85.

[TOTRBRAR, A1 1 T, 2. — R ClE A Canny 357 20 % 4G I 45 v
[J]. Hb3H~s (A5 E,2020,18( 1) : 128-130.

(1)K ST, EIIHE. 3T OpenCV B4 A B 321 S5 ol e 1R S 0F 52
[J]. BAF5T,2021, 20(4) . 231-235.

[12] T/ XA, k. 3T 3G Canny B 19 MR SR 2
WLT]. PHEHLT AR 2012,38(14) :196-198.

(13T @I0H  SRMEAE Wk, 3. —Fh 5L TR A8 2% i il S Ao I 4 vk
[J]. RN S8, 2020, 37(2) :177-181.

[14]1GK_2014. PEGAL3HE 2 P10 380 A 5 0 0 5 A i 8 ol 11
AeR[EB/OL]. (2020-04-12). https://blog. csdn. net/GK _
2014/ article/details/105477538.

[15]2E, EIRMR, @558, 5. JET OpenCV 1Y 4 T £ A I 330 15 2
BEWFFE[T]. ALIrACi, 2023(2) :69-73.

Shenzhen, China: HiSilicon Technologies Co. ,



