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Abstract

Based on the analysis of the reading needs of the special people, such as vision disorders, the ex-
isting products and patents of the reading robot, an intelligent reading robot based on STM32F4 is
designed and developed, which is mainly composed of motion control system and intelligent
reading system. The motion control system uses STM32F4 as the main control chip to realize the
three-dimensional space motion and page turning automation of the camera. In the intelligent
reading system, OpenCV visual library is used for text image processing and text recognition. At
the same time, various modules in Python are used to design real-time interactive reading U],
voice interactive control, text electronic storage, network resource acquisition and other func-
tions. The robot will effectively solve the reading obstacles of the elderly, people with visual im-
pairment or disabled people, and it is suitable for public reading corners in libraries, nursing
homes, rehabilitation homes and other places, as well as office places that need a large number of
books electronic storage and text scanning. Intelligent reading robot can effectively improve the
reading efficiency of the people in need, bring comfort and convenience to the users, and reflect
the diversified service concept.
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Figure 1. Intelligent reading service robot physical map
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Figure 2. Book fixed structure
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Figure 3. Scan page-turning structure
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Figure 4. Auxiliary flipping structure
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Figure 5. System control block diagram
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int main(void)

{
uart_init(115200), delay_init(168);
LED Init(), KEY Init(), BEEP Init(), EXTIX Init();
TIM5_airPump_TimerInit(50 - 1, 8400 - 1);
TIM12_airPump_Init(5000 - 1, 84 - 1);
TIM9_setpMotor_X Init(750 - 1, 84 - 1);
TIM11_setpMotor_Y Init(750 — 1, 84 - 1);
TIM4_Servo _FULR_Init(2500 - 1, 84 - 1);
TIM3_Servo_B_Init (2500 - 1, 84 - 1);
digitServo_Callback(F’, serAngle_F begin);
digitServo_Callback(' U, serAngle_U_up);
digitServo_Callback('L’, serAngle_L_begin);
digitServo_Callback('R’, serAngle R begin);
digitServo_Callback('B’, serAngle B begin);

Figure 6. Motion control algorithm code (part)
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Figure 7. Original text image
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Figure 8. Text outline box
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Figure 9. Text ROI area
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Figure 11. Block diagram of text image processing algorithm
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import numpy as np

import cv2

from aip import AipOcd

class GetText(object):

def __init_ (self, frame):

self.srcImg = frame
self.textImg = frame.copy()
self.srcGray = cv2.cvtColor(self.srcImg, cv2.COLOR_BGR2GRAY)
self.eleDila_X = cv2.getStructuringElement(cv2.MORPH_RECT, (20, 3))
self.eleDila_Y = cv2.getStructuringElement(cv2.MORPH_RECT, (3, 17))
self.eleEros_X = cv2.getStructuringElement(cv2.MORPH_RECT, (1@, 3))
self.eleEros_Y = cv2.getStructuringElement(cv2.MORPH_RECT, (3, 190))
self.eleDila_page = cv2.getStructuringElement(cv2.MORPH_RECT, (9, 5))

Figure 12. Text processing program (part)
12. XARLIBIERF (B 5)

3.3.2. HEERIEARS

i SE RG] o STM32 45 48 St 22 B, SEBLA - HcHs 1 S B8, FH P o 32 240 9 R RE B 13k
B Re T ANV BRI = R BT AR, B R D LRI T DU AT DU I R 1 Sk AN S RN A
TETRE: AR PR T T DUSEIURE R 4 . B R INE DR E GRS, KR E SR
PUEAT N AR FE B A I E . B RE S BT DLSCIL A P i A R0, AR5 R4 PC Ui

ZG UL FEHEBEHE T 2457 B3 ST Qt i Python #2111 PyQt5, L EL&IT R MM . SEISUR1E
VAT RO M o SR A [ 14] o PRl S H BRI R O 32, W AR P i RALSE L &P @ v ik,
FTLMRYE B QR R AT N R B E, M LER S RS Bl R S irE S ah, SCARMS B ER
[ 13 s, BRebl s RSt UL S 14 pos.

20

MAKNE, MharE

w4 | | mwmw [ |
gwoy [ | Bmm [ ]
PHA 16K v HA
8205 CON5 v R

Figure 13. Text scanning parameter setting interface
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Figure 14. Smart reading system UI interface
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from PyQt5 import QtCore, QtWidgets, QtGui
import os

import serial

import threading

from GetText_and_img2Text_main import *
import pygame

import Test2Speech

from aip import AipSpeech

import vioce_set

from speech_api import speech_recognition

Figure 15. Reading system algorithm code
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Figure 16. Voice interaction system structure diagram
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import wave

import requests

import time

import base64

from pyaudio import PyAudio, paIntl6é

framerate = 16000 # FX/FE
num_samples = 2000 # FiEc
channels = 1 # &5

sampwidth = 2 # RfFEF/Z2bytes
FILEPATH = 'speech.wav’

Figure 17. Voice system code (part)
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Figure 18. Robot physical map
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Figure 19. Before page turning
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Figure 20. Page turning in progress
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Figure 21. After turning the page
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Figure 22. Robot test results display
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