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Ore Identification System Developed Based on Orange Pi 5B
FU Qin, LIN Qibing, CHANG Zhoulin
(School of Mechanical and Electrical Engineering, Guangdong Mechanical &-
Electrical Polytechnic, Dongguan, Guangdong 523083, China)

Abstract: In response to the current challenges of low accuracy, inefficiency, poor real-time performance, and weak
environmental adaptability in ore detection technology, a ore identification system based on Orange Pi was proposed. This
system utilized a high-definition camera to capture real-time images of ores and processed image data using the YOLOv4-tiny-
tf2 model on the Orange Pi 5B development board to achieve efficient and accurate identification of ore types. The results show
that the lightweight YOLOv4-tiny-tf2 model simplifies its structure without sacrificing the accuracy of the model, which is
more suitable for deployment on lower-configured devices and has a higher portability. Compared with the traditional artificial
visual inspection and chemical analysis methods, the ore identification system based on Orange Pi 5B can identify the ore in real
time, and the identification accuracy rate reaches 93.75% , which has high reliability and stability.

Key words: Ore identification system, Orange Pi 5B, YOLOv4-tiny-tf2. Accuracy rate

Ao AR N G 0 B A AG: 00 )oK B2 5 R Bk Z 5T

0
i ASCHR G — R B TR IR A R g

|

AR R b B B A AR BIR . — X A Y
TPRMMA —HREANREZNEFEHZ —, H
1 & SR B i 235 A B A I D X0 T A B T SR A
BEREE, BHEME /RN T EA NT HR.
ST HOGIE T O . N H AL 7 2 AR B,
B2 BT NG 2000 Wy R 22 56, T R B4 2R B s
WA RS E AN R . A2 0 BT RO S0 AT O s
JEB R H G W BT REAR R LB T R 2
ML AHFER B R N8 2 HAe EZ L iy

* Wi HE:2024-06-25

3 3 il A SR A 38 AT R B 2 I AR SR
R R E IR . TR AR S R B $E AR
B TR RE 7 A BE R 5 A T X S B 3 %
B - ENE R, seA . T A R B R
S22 5 % (10 8 5 1 0 O T 34 o VR R 2 2 A
M ia 17 7= A e

YOLOv4-tiny 8 3 & YOLOv4 (445 faj fi™ .
TR A B R AR B T A /N A Ll
YOLOv4-tiny fifi H§ CSPDarknet53-tiny ==+ R 251X,

BB KAHFITHEQHAATHE (2021KQNCX119) ;7 REHE B i F 15 B TR — i Lol @& W H (GKZLGC2023156)
TEE BN AT ZEQ989—) & WAL FE KA W+, PRI B 58 5 N L F RS 1. E-mail : fuqin_2023@163.com
BSEE A 2000, B, 7 Rl B A By TRIF, FF 5 07 10 8 L F R 3T. E-mail: 963476396 @ qq.com



At 4 R F AR Orange PiSB A5 Gin 5l 24 ]].5 LB R 5 4 ,2025,45(2). 255

B YOLOVA () CSPDarknet53 3 1 W 2% , 8 {4 W) 2% 45
FAA 38 )25, (il Al 3 A~ 5k 22 BT, WG eR Bl
LeakyReLU, #H#T YOLOv4, YOLOv4-tiny & A
AR ME FEACAL T P28 45 iy FLARH7 1 AT 422 32 i 4 )
R R R R

A SCAE A R Uk Orange Pi 5B JF &AW Rk
B Rl i & R A T B A RERCE B T I 5
F YOLOv4-tiny i # YOLOvA-tiny-t£2 #5558
TR BE2E S FR R A R 56, L A K
) Vo 8% e VA PR R R A SR . X AN B
TARF T2 GEVRAT ML (9 A TP ROR A& B 8k 45 . i A
Bl 4 2h R BB 2 > R 78 Tl AU i 1 FH AN & R

1 7aRHAREERT %

L1 REDEER

WA RS AR Orange Pi 5B F & M
T 6 RSB S | R e A H A A R 43 . Ubuntu
22.04 ¥24E R 45 . Anaconda & #] ¥ 5% . TensorFlow
2.0 ,opencv-python 5 £ {8 73 3k W] 44 L. 7 B Uk
Orange Pi 5B FF & M A9 R F 2 100 mm X 62 mm,
Ji Ry A6 g, /N ROSE 5 B 1 Jo i BE TR 2 18 485 14 Y
BR , [RIHF & M 4 4% 0 Cortex-A76 il 4 B
iL» Cortex-A55 K/NMEZE A 1Y Rockchip RK3588S
Ak BEAS RO I B REIL B 2.4 GHz. /MO
K ieisE] 1.8 GHz, JF HINE ik 6 Tops B 5
1) AT s &% NPU, 751z 17 H K I 4852 B i e £2
B S WA, TR #W 8 GB LPDDR4X
RAM 5 64 GB eMMC ROM 7 iiff & #5271 25 i (1) [7]
BF B S iES 51768 ), (RIE R & fE I8 17
HREPARE, REMELME 1 PR,

3

|BJ“ oy o2l ivid) m TensorFlow 2.0 ﬁ Orankge Pi 5BIO—|&|\§1;§ %l

1 T HRIRANRFIELR

Fig.1 Framework of mineral identication system
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Fig.3 Training process of model
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Table 3 Statistics of chemical tests identification results
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