AEAIMETIR - 5015 - 5F 058 - 2024510 8 DOT: https://doi.org/10.12349/tie.v1i5.4867

Design of a photovoltaic intelligent guide helmet
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School of Electrical and Energy Engineering, Nantong Institute of Technology, Nantong, Jiangsu, 226000, China

Abstract

By 2023, the number of visually impaired groups in China has exceeded 17 million, accounting for 17% of the disabled population,
ranking first in the world. In view of the pain points such as spatial orientation and lack of environmental perception faced by
visually impaired people when traveling, this research innovated and developed the photovoltaic intelligent guide helmet system.
The equipment realizes auxiliary power supply range through photovoltaic power generation module. Combined with infrared and Al
image recognition technology, it can accurately identify various dangerous elements including static obstacles, mobile vehicles in the
range of 0.5-5 meters. The Beidou / GPS dual-mode positioning chip and offline voice navigation module equipped with the system
can provide real-time voice interaction service, forming a full-link solution of “environment awareness-intelligent analysis-voice
guidance”, effectively improving the travel safety and independence of visually impaired groups.

Keywords
guide helmet; photovoltaic; intelligent

- A V4 rnsbk B =] 7Zx s

AR ERESELEREIT

et EEA TER MR BE aRkET

FEIEFR T 24P AR SRR TRESEE, PE - {175 miE 226000

=

BE2023F, REMEBREAECTHITOOTA, GEREADTTY%, BEARAAIL, 43T ARE BT @ k69 2 18 2
B ORBL Rk RS, KAFRAIFL T AR F B LRERA, XA LRE BAEA R SAn, &4
b B ATEAR R R AR, THAAERRNOS-SKEE N OIEHESERY . B FmF LR AREL, AAHEMNILT/GPSHAE
FALG R 5 B &IES SV, TR ZETLEZMRS, B "FREEL-FoIT-555 F e oBR ey s, AR
TR R AT S A S IR S

ES 4w

FHKE; bk e

1518
TERTRIEEN, (78S RIS — B M A A&
AN EER R X — PR RRRHAAE H A=A
frhmEEEZ AME, THERZ 24 Sl TR,
FEE SR T I AR RE A S B S
AT RSIR Pk, A5 T — O IRE RS T A,
RSO IR B, | PRSI0 . LTI BRI

[E£TE ] MEEE L %0k 2024 FERPAZECH
MEATHITIINRE “HREESELR” (NBRS:
2024120560057) o

(EZEAT] ®EER (2004-) , B, PEIFKTEAN, &
BARE, MBFTRERRBRAHAR.

CEREE] £%5 (1994-) , &, PESTHFEEA, Ml
T, D, MBHEERAB. BRIEHIATR.

FIFUNEMIRET —1K, BEBT G TFBIRT IR
AT TR 0, HSGEE AR A TR & .
2 Repigit
2.1 FBREERR

TUERT & AN R PHRE L b L, PR PHRE
LS 12 B 42220 PSC/CIGS (455kHT / SRR ) &
BEAPHRERM, JESTEL T 21.5% HOJGHERVERE ., CIGS &
EARBHE M AT DA E T IR |, BRI e
et BAT Z0nHED. FEETS5A SR FeiEs
FORHE (EFE)N,  CIGS APHE M EAIRARAOTAEIRIERE,
FEREXS #iR T WO EEREN N, CIGS By L B HARR 2D
)R ARTE A PHER BRI IN 10% 2245, A BHAEMR Y Z T
FAA S,S BIUTME A «

w
SicosHXL <1)

A WAKPBARENRTER, B 60cm. 6 A ABHBENRS
KR FIRE, LRI A 1], BX31° 5 L A KPHRENE,

47



FRBIF ST - $£01%5 - £ 058 - 2024 £ 10 A

HY 60cm,
RIE (1) THERME, APHREREIF 4200.211cm’
2738 12 B Ze M PSC/CIGS BB ABHAE MM, ABH
REAHEA

EP=HA><K><i
Eg

A H, AKBARE HPARN RO E, DM
151, B3.793 kW - h/im? K HLids 850, B 85%. P, 2RI,
Eg APRfegett TR AEE, B kW - h/im?, AR
(2) AJf%, 12 B4k PSC/CIGS AR ABIRERL AT 4 o
£796.7215W * h,
ZRAME K PR RE FL I AR 45 25 ALt 7 PRI 0 7 7 L A R
W, ARSI EIIE 1 R,

(2)

EmFER

A\

A\

bl mE

PSC/CIGSH
EARPR#EAh

BEEibA it

1 BiRER R EE

2.2 ERIRAIEER

ZETH R AR 4 8 B BUFFEMONIZEIRZ L,
MER 4 B BT A RN E ARM B9 il Y HL i 3= 4
BRI ZES . IR LLEN Linuk 2%, @B
TensorFlow YIIZk— MG Fh, HKH A4 TensorFlow
BB EAERIR R IR, B 5 (8 A Python fRALNEIEAL
BTN FEINRE . R BRI BG  nE 1 BT

IR Projector

EGIRBIE SRR A 2 R,

1- B EEL R EE G S AZIREIRT; 2- BiEIR
H: 5k TensorFlow #5715 3- Y452 (%@ Python JEF T
b3 4- TR BRI TN T4 5- Tk
FF IR B MR EIR P HEF(E SD R

27MUsB

#HDM1 3% 0
AKX FNE R 24USB 3,080
2,080

2 ME ISR B S

1 2
sk » WER4B > Tensoglow*g
'
5 3
v
4
HITHERNIES | Python&hig

3 EfRIRAIRRRIEE

2.2.1 $fgk

% F ORBBEC Astra Pro Plus %k, %55 L% FHH
HeEeReoR, BASBE . (RUhEE. mp e, fae 4
I, A A G AT DL e B A 1 iR oA B R 7E R B
B, KIEEME S PR RGB E G2 0, "I IR
HBIEE, 8T MPE S 4. ORBBEC Astra Pro Plus £ {4
SKHYZHRGE S anlE] 4 Firr.

RGBE{#R %

BRREE

FRAGE

R G R e

IR 3k

4 ORBBEC Astra Pro Plus 8% k1948 B, &84y

48



FRBIF ST - $£01%5 - £ 058 - 2024 £ 10 A

2.2.2 BAR e TRAFE IR
KT NZRIY TensorFlow Lite 2 ASNE B ARG, ]
DIAIFH Python BIASRFA IS I Z I8 E . RS EIR- & 1, 7]
DLR 1S 350 P HL A B G SR B NEE R v T R R
SRR R . A T IEREE R A TR, FERIER
W — AT ER, Horh oA S i) — IS G4
MEBRFHEUEN RS . X — 4R RE b AN S T ixX 8
AIRELL TR ) BRI BASIC NV E L, EREHSuREEE
GG, AR RES IR B IR . b IhRER] DLSEEIA]
TERICR S48/, WrTDISEIETE I iERs . (7adacst, i
Erhne CREMEGTEEN x FIEEN y, X,y A x, y 7%
DN G EERTE S a, b, ¢, d, e, AT ZEL, Hrha,
d NHERIE T b, e AHEERER T o, AR T ) HAKA:
x'=a*x +b*y +¢ (3)
y'=d*x +e*y +f (C))
Ya, d RET 0B, AEa, d rJDSRILERE RS
g/, HEREFRAR:
x'=a*x %)
y'=d*y (6)
Hrp, Ba>0lt, FoREUENRK; Ha<0l, FoRE
48/ N 2 a=01, FRETEANLZ RS INOZE .
223 AR
B, MM EIRIERAENE R, ARG R R IRE
TensorFlow 1578, FH Python ELiE#ET IR @ o i AE R
FrHAER TR SRR A, AR N EdRRIE =
PEERIR A HAEAE
DU 281 Python HF40FE
# EGTIAL T Heli CRBCCEEE R, masy], Mo
2 N G )
image_resized = tf.image.resize(image, [224, 224]) # Z&h\
El%
# DRI EIEIG
plt.imshow(image_flipped.numpy().astype( “uint8” ))
plt.show()
2.3 StER
AR FA G R R 11 AT6558 it EA GPS 55
PAES, B4 ATMEGA328 B AL TAdEAb FE. AT6558
fE A D2 C/A TS, fi ATMEGA328 I H PDO #£11
(UART 5iX ) 5 ATGM336H-5N31 GPS it A TXD #20
FHIZE, #EU GPS ¥4lE; PD1 #2115 GPS Jt5 iy RXD #:1
i, AT RTRERUMNIE(S . ATMEGA328 MR (T E
5 BT e s, IiTEHAS%SEE S, Hi@d PD3
BOERNEE RS AL B R T ARRETEDR
HERfIE , AGERIET T EE RIS ARG LE . =%,
P BRI DL RIB SRS R R EE R
2.4 SYN6288 & E B R AEIR
ISR 2 BB R, B AR

19 ATUT PR RO 50 3 10 SYN6288 (8 ik, DIK I
BERTHCRY ATUT PEf iR AP 4 AR TR B OO, 7F
LB ERERGE T, AIUT Pt A 1S et E R, Hit
T TRBESHEREREERENED. 52 ARHENE,

SYN6288 ith 4 FEEM T L TELIRE. RN €1 ATUL
PEAER H ER AT O B KRR, A RS T BT
PR AN ERf I, I35 T 5 P A B AR Ao AR 55

SYNG288 Hibk

—_— ATMEGA328 # il

v
A
AU PP R A2 e
AU ARG 2b R
& 3
AY
3 &g

ST KB AR TSRS . A TIRE)
SWFLEIIRET —&, AR A LRI Tl
THiBh, H R EeeiEs bF, Al S TiEsE
RH, RIS, REEWEEE, &m T HiTrERE
PERTE

B AR A AT . FEAHEORYERERT SR A R
FAMBEICRE T B R B BN AR B % & 1 &
BURRETTIA, TEIE, Tl PR 2 RF A A CREImRI A,
HEHEAPCR RS BRI SA R, AbEEE S
A THOERS, LERHY: 2 HEE S — N RE IR O R
Sk
(1] AREDF, R, B, % — ROt RS

AHT,2022,(23):11-14.

[2] EETEL LA AINE (CIGS ) MIEAPH A AT 7t

1754 4 )8,2024,48(10):1475-1501.

[3] JEEE, By, RS R TR EIRN G S

A, 7157 7K,2024,(02):20-22.

[4] FE, T RE XA, I TR R EE S 2RI

12 T FRE S 5T E,2024,(03):107-109.

[5] BREMELREFRETE MO S LRSESE

HURE 5%, 2023,40(10):90-93+119.

B

BRI E B

BHREDLYE

il

RGBT

49



