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Do it yourself and save: Open-source
revolution is driving down the cost of
doing science

Michigan Tech's Joshua Pearce with a second-generation,
open-source, 3D printer called a Mendel RepRap.
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Do it yourself and save: Open-source

revolution is driving down the cost of
doing science

The machine is made up of parts available in any local
hardware store, open-source electronics available online, and

parts that it can make for itself--all the red, white and blue
components.

Pearce has saved thousands of dollars by building his own
lab equipment with this machine and others like it.

Credit: Sarah Bird/Michigan Tech
Read more at: https://phys.org/news/2012-09-open-source-revolution-science.html#{Cp
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Python hRZx

REM 2L |
Python 3.4 Z&#47 Arduino UNO / - Python 34

A IDLE (Python 3.4 GUI - 32 bit)

o = L
DHT11 /I?l/, \\F_}_JZ:/EJ E/J E‘lﬁ ﬁ;% = I® Python 3.4 (command line - 32 bit)
A Python 3.4 Docs Server (pydoc - 3
f_;ﬂ;h 35/3]- I}?}g%enal 7|( S —m/_\Ef-l_ ¥ Python 3.4 Manuals
J Fython #® Uninstall Python 3.4 (32 bit)

AL - ZFREARBMBYEEZ ML | QuickTime
?l:l: 3yth0n 3.4 ;K?%FEU J//{%L_&%H& | RapidTyping

. Real
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Python 3.4 B & E4S
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https://www.python.org/downloads/release/python-340/
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pySerial: An Introduction
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'elcome to pySerial's documentation — pySerial 3.0 documentatio
https://pythonhosted org/pyseriall ~ SEZEEEE
Welcome to pySerial's documentationy]. This module encapsulates the access for the serial port. It
provides backends for Python running on Windows, OSX, .
Shert intreduction - pySenal - pySerial AP| - Examples

Hitr Aig= T ETFIEE
python serial readline eal  python script serial port

python serial read byte python pyserial terminator

pyserial serial readline module "serial’ has no attribute 'serial’

GitHub - pyserial/pyserial: Python serial port access library
https://github.com/pyserial/pyserial ~ EE=ZEEER

Python serial port access library. Contribute to pyserial/pysenal development by creating an accoun
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pySerial: An Introduction

BEVEE — BB 45 A pySerial 3.0 ELRIBRE

pySerial 3.0 documentation » next | modules | index

Welcome to pySerial’s documentation

This module encapsulates the access for the serial port. It provides backends for Python running on Windows, OSX, Linux, BSD (possibly
any POSIX compliant system) and IronPython. The module named “serial” automatically selects the appropriate backend.

Other pages (online)
Table Of Contents  project page on GitHub

* Download Page with releases
e This page, when viewed online is at https://pyserial.readthedocs.org/en/latest/ or http://pythonhosted.org/pyserial/ .

Welcome to pySerial’'s
documentation
Indices and tables

Contents:
Next topic
pySerial e pySerial
. o Qverview
This Page o Features
Show Source o Requirements
. o Installation
Quick search o References
I K= ° Older Versions
« Short introduction
Enter search terms or a module, o Opening serial ports
class or function name. .
o Configuring ports later
o Readline
o Testing ports
* pySerial API
o Classes

o Excentions
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pySerial: An Introduction

» RIBEARAR* - pySerial 2E#EENKFSIE (COM Port )i
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Arduino Software (IDE)

https://www.arduino.cc/en/Main/Softy
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https://www.arduino.cc/en/main/software?setlang=en

Arduino IDE EXRE L4 BiRG /E
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BN L3 Arduino IDE FRE - F LHEHESEEETH -
B EE N EZBEER - &= Arduino / Genuino Uno

HE K8 =RE (T2 R
BEtEE Ctrl+T
HESRE

)
_5:8““—”:1{63 EEEETETEA e o
wvoild zetup = .
A oput wour setup o IR ERE Ctrl+Shift+M Arduino AVR
FilEE=x Ctrl+Shift+L

Arduino Yan

h . .
WIFi101 Firmware Updater © Arduino/Genuino Uno

void loop() | Arduino Duemilanove or Diecimila

FREEth: "Arduino/Genuino Uno" )
Fr51#8: "COMBS (Arduino/Genuino Uno)" )

A opot wour main co Arduino Nano

Arduino/Genuino Mega or Mega 2560

} REFRREA Arduino Mega ADK
(=225 "AVRISP mki" ) Arduino Leonardo
{=:2Bootloader Arduino Leonardo ETH

_ Arduino/Genuino Micro
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A BEEERRER: 2EEIR Arduino / Genuino Uno

& sketch_decléal. S ' sketch deciba | Ardumno 185 IR = S
&z ] BE &8 SEE (18 B
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HEERE sketch_deciGa X
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void setup() | ErjEsEs Ctrl+Shift+M {fput wour setup _
foput your setup = ri+ ' s Arduino AVR #f FIEE=
FIEEx Ctrl+Shift+L Arduine Yun : WIiFil01 Firmware Updater
1 ] . _
WiFi101 Firmware Updater ® | Arduino/Genuino Uno VD;? e b | FEEEtR: "Arduino/Genuino Uno"
put o wour maln o

Arduino Duemilanove or Diec Fe 3l #8: "COMS (Arduino/Genuino Ung)"

REREREA

id 1
void loop() { BFE2#h: "Arduino/Genuino Uno' '

FF3I18: "COMS (Arduino/Genuino Uno)" '

S oput vour main o Arduino Nano

Arduino/Genuino Mega or M

iE#3E5: "AVRISP mkI"

! HERSEREHN c
N Arduino Mega ADK 1=22B00tloader
IEEEEE "AVRISP mbdr® [ Arduino Leonardo
{E£FBootloader Arduino Leonardo ETH
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Arduino Mini
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WIiFi101 Firmware Updater

BEEEtR: "Arduino/Genuino Uno" )

Ctrl+T

Ctrl+Shift+M
Ctrl+Shift+L

F&51#&: "COMS (Arduino/Genuino Uno)" X

AN TS P SR TR B AT

IEEEEE: "AVRISP mkII"
Z#EBootloader
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COM13
COM14
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COMS (Arduino/Genuino Uno)
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Fr 51385y & 1%38 ( Serial or COM Port )
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Fr5IE Sy EEI8 ( Serial or COM Port )
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Arduino UNO board
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Arduino UNO board

» Arduino UNO 2 &=EaJ Arduino 2k - NE
riENEERFZE A-Male to B-Male Cable -
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Arduino to PC Serial Communication

FF 51138 51 51k (5 &

USB 2.0A /B #&

Computer

b EmIEAEE 1/ O K (Pin)2- 13

rp——— P ————— = 8 ’ L'

5B & i1 E = 2
TX ( Serial Out ) Ml{iI 1

RX ( Serial In ) MM O
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USB 2.0 Cable Type A/B

» USB =2 Universal Serial Bus SN 4 - PN ERA
BRARIERE (2ZER) -

» USB EEZEARNEREMEAINEIRERFIIIE
( Serial Port ) BERBIIRMIIRESBEIFE L, — (SZER) -

Material design of Blue USB Cable (Look inside of the cable)
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http://www.keyestudio.com/ks0350.html

USB 2.0 Cable Type A/B

G
=

» USB £ & T’HEEEJLRJ: R=LLEFAEINAR?
HEUN RS-232 SR EF% (£EE R ) -

Material design of Blue USB Cable (Look inside of the cable)
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SRR H,\nﬂ 39T A S B BRI =R
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Google DHT11
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DHT11 ;&% E B RIgs

Hh—{E4HE=1E1E DHT11 B9 Datasheet - 7748 1
DHT11 BVEFAFRTS - E490 - DHT11 Eﬁllﬂﬂzr‘ e
HWSE - DINTC BERE - DIEN S EH S

LL]

VCC: 3-5VDC ER#A
' nmmn CI) l DATA: B &T 55 S8
Sl [ k}bf e C/\D: FEih

B RH Range: 20-90%
RH Accuracy: 5% RH.

Temperature Range: 0-5
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Arduino UNO + Temp / RH Sensor $%#R5ehk
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Arduino UNO cable USB ##EZERS USB &

Arduino UNO cable USB 1§88 o A3 2IEN USB & -
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Arduino UNO cable USB &z ZEia U
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&= @ HEl &

4 Y7 =455 (COM 1 LPT) =
------ Y2 BT Port (COM10)
------ Y2 BT Port (COM11)
- Y2 BT Port (COM12)
------ Y2 BT Port (COM13)
------ Y2 BT Port (COM14)
------ Y2 BT Port (COM15)

l ...... Y3 BT Port (COM16)

------ Y2 BT Port (COM17)
------ Y2 BT Port (COM18)
------ Y3 BT Port (COM19)
------ Y2 BT Port (COM20)
------ 2 BT Port (COM21)
------ Y2 BT Port (COM22)
I ------ Y2 BT Port (COM6)
------ YZX BT Port (COM7)
------ ‘? RIM Virtual Serial Port v2 (COI
------ Y2 RIM Virtual Serial Port v2 (COI
by BEEEMEEEE
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\
Arduino UNO cable USB E##H &G USB &

Arduino UNO cable USB 16k USB &2 -
Arduino UNO #x#1 DHT11 g9 LED k‘%ﬂ,bt
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Arduino UNO cable USB &z ZEia U

e = ey = mEEES =)
KEEHEERIEMFHEE (w20 wow #BW =8e |
@ *| | ﬂ | <)

E IR 1 IR Arduino Uno ( COM 8 ) ° o § BREEIEAEEE

4 Y3 @iziE (COM & LPT)
..... [3 Arduino Uno (COMS)
...... %" BT Port (COM10)
...... Y BT Port (COM11)
...... Y% BT Port (COM12)
‘ ...... Y% BT Port (COM13)

...... Y% BT Port (COM14)
...... Y% BT Port (COM15)
...... Y BT Port (COM16)
| ...... Y% BT Port (COM17)
...... Y BT Port (COM18)
I ...... Y BT Port (COM19)
...... YZ' BT Port (COM20)
...... Y% BT Port (COM21)
...... Y% BT Port (COM22)
...... @l BT Port (COM®B)
...... @l BT Port (COM7)
...... "F RIM Virtual Serial Portv2 (COI _

m S O O e ey [ o R [ e SR T Y |
[ 1
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COM Port %7€

N \N/

» Baud rate: BUURN RIS ZEE - SWEEZ MU

Aino Uno (COM®) - &8 L, s

—fp | ERREE EariED | SlEh

Baud rate

bits per second YEHITEE): 9600 -

LEE T (15-81lI70 ) Data bits IO ¢ -
E{UEIT Parity IR ©): |4 v
P
{Fllk i1t Stop bit {EIRrTEE: 1 -
I A= —
|| Flow control  AEEHE: & v
|
! | ERGw. || EERERER |
|
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http://terms.naer.edu.tw/detail/1311965/

Bytes vs String in Python

oJRE 1% 1 (#a1EEsRE ) S (% A8E
P EEEA o] A

—{@& Byte string FHE = 'b' A - $I0: b"23C, 63%\r\n” -
ﬁﬁwmﬁLéTTu“A@ 515 -

[LIJI\ |
=z
XA
)
=

m String RIFEZH 4mHE AL Byte string 2KEEE

@ HEASBREARETHEE - 71EXN  ERSTERBEMBEHBERRK ( tEXB(EMRRNZERMESR )



Arduino FZEEIREERFEEN ZER

pySerial &55%EE
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PART 03
pySerial E&ET
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pySerial EHF M ENES A

» Python Shell NHIEHE A pySerial 1§< 85708 - FRUF &

import serial #EA serial E#H
ser=serial.Serial ()

#serial .Serial ZJA O EZF A= (Z 5 5 T
print(ser.name) #ser.name EFHHIESlE

___________________________________________________________________________________________________________________________________________________

ser=serial.Serial ("COM8")
#serial .Serial Z#RIZIHHIFFEIEEFH COMB
print(ser.name) #AN=E4)1 ser_name

COM8 #i=& ser.name £ COM8 - Z~ COM8 #EH B

HEASREARTHEBHE - 2IEN  EROTEFBEMRIERERK ( tBRBEEMARDZEZMELSR )
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pySerial EH FENIESTEE]

» Python Shell NRIFHE FH pySerial i5<E:RHR - :&EE

‘ser.is _open #ser.is open /[O/fZ COM8 ZE&EFHEHIHHIE

True #ser.is_open /[Z//Z True - £/ COM8 ZE/FEHYT

____________________________________________________________________________________________________________________________________________________

s=ser.readline()

#ser.readline() [O/E COM8 & \n AAEH—IT8&FEEFZEE s
print(s) it LHNZE s #F7FH 7B SR —AH

______________________________________________________________________________________________________________________________________________

b*23C, 61%\r\n" #=5% [4)1,5/223C, #Z/E61%
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pySerial E&F FMENESMEE]

» Python Shell NHIENE A pySerial I8 < EEERA - ER

__________________________________________________________________________________________________________________________________________

ser.readline()

b*22C, 64%\r\n"”

B S2 BT Bytes EMEEHN—7T b FELE B \n HEN
{'éﬁﬁéémé_é?"Fééiél'i"i_ﬁé_(j' ____________________________________________________________________________
#iFiE7T Bytes ERlIS/O#EZE sbytes HI01E TR

‘sbytes

____________________________________________________________________________________________________________________________________________________

b"22C, 64%\r\n-”

Esbytes decode("ASCII™)
#7517 Bytes EEZE:ER ASCI FYFEER A

g " 22C, 64%\r\n" gx: gRSFESHEHRREER ( TEAB M AENBEHER )




LN [720C, 64%"] - HEA : ENHFAHRSHREEER (THAB(HRENLEMEE)

pySerial E&F FMENESMEE]

» Python Shell NHIFEE F pySerial 1§ < Es70R - &

__________________________________________________________________________________________________________________________________________

‘sbytes.decode("ASCII™) . .strip()
HAFEEERF EEIE ~ ISR TT 7 B0

"22C, 64%"

___________________________________________________________________________________________________________________________________________________

‘sstrs=sbytes.decode("ASCI1").strip()
‘sstrs

"22C, 64A%" #HIFEEERIETEIEEM ST FE EIS/a T EsStrs A0 15 55T

DIII'

________________________________________________________________________________________________________________________________________________

gsstrs-split(',')
HiF sstrs AIFEERL splhit(™,T)
RN REL Vist 22 zﬁ?“



pySerial EH FENIESTEE]

» Python Shell NAIFHE A pySerial 1§ B3 08 - list BVE

____________________________________________________________________________________________________________________________________________

DTH=sstrs.split(",")

#/F sstrs FEEH =Y split(™,")
IFmBRLEEL Vst FrEE DTH 17

DTH=[0] #List DTH % —/& item DTH[O0] E=ZZ

___________________________________________________________________________________________________________________________________________

" 64%"
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pySerial E&F FMENESMEE]

» Python Shell M= A pySerial ?av,jﬁ HE - & Lﬂf‘uzz

"64%"

"Temp="+DTH[O][:- 1]+chr(176)+ c-
HAFH chr(176) #F - /T EEEER C F/E

_______________________________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________________

Y s "2018-12-16 19:15:19" #7/F time.strftime FENIFRETIEZ X EHLIER



Python Example 1

» ERHAEEEEREE B RE - Bl

- import serial

- import time

- ser=serial._Serial()

#ser .baudrate=9600

' ser.port="COM5"

'ser.open()

print("'Serial Port opened:",ser.name)

for i in range(0,10):

’ sbytes=ser.readline() #
sstrs=sbhytes.decode("ASCII ") .strip()
DTH=sstrs.splhit(",")
t=time.strftime("%Y-%m-%d %H:%M:%S", time.localtime())

, print(str(i+l).rjust(2),t, "Temp="+DTH[O][:1]+chr(176)+"C", "RH="+

'ser.close()

g HEASREARTHEBHE - 2IEN  EROTEFBEMRIERERK ( tBRBEEMARDZEZMELSR )



Python Example 1 #{T4& R

____________________________________________________________________________________________________________________

Serlal port opened: COMS8

2018-12-16 20:01:40 Temp=23°C RH=64%
2018-12-16 20:01:41 Temp=23°C RH=63%
2018-12-16 20:01:43 Temp=23°C RH=64%
2018-12-16 20:01:45 Temp=23°C RH=63%
2018-12-16 20:01:48 Temp=23°C RH=63%
2018-12-16 20:01:50 Temp=23°C RH=63%
2018-12-16 20:01:52 Temp=23°C RH=63%
2018-12-16 20:01:54 Temp=23°C RH=63%
2018-12-16 20:01:56 Temp=23°C RH=63%
2018-12-16 20:01:58 Temp=23°C RH=64%

CLOWWO~NOOOUILSAWNEPE
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Python Example 2

» OB EEEE B - RE - B 2

____________________________________________________________________________________________________________________________________________

- import serial #/EA serial
~import time HEA time
' ser=serial .Serial ("COM8") #7542 Winsows F47, ZZE#%/FE COM Port, \

#HiEEENFE RN REEES P TEHZE COM8 -\
| H BRIV ZZ#R S E H in 25 745 ser
if ser.is_open:
| print("'Serial Port opened:",ser.name) # &= & AN EHAY COM Port
for i in range(0,10): #for 25, i = 0,1,...,9
tstr=time.strftime("'%Y-%m-%d %H:%M:%S", time.localtime())
# 15 m 7 B N5 H B 7 T 8 77 f/”ﬁf tstr #
sbytes=ser.readline() #:=—18 “\n" ZZ/Z/7/—77 "bytes" EZaL#70EES
4 ISR f/ﬁ*%? sbytes &7
sstrs=shytes. decode('ASCII ).strip() #7522l sbytes FrH7#s0]EEHARE
HIFHEZR ASCI FEEWEEEMEEEISFHZE sstrs &
DTH=sstrs.split(",") #iFFEEREEEZE] sstrs FRILZEH 7 IEHmEEHEZFE \
#FAH split(Q) ZHAmEFEEZRZE—E Vist ZZ7 DT
print(str(i+l). rjust(2) tstr, "Temp="+DTH[O][:-1]+chr(176)+"C", "RH
; #IFE 7 Eﬁﬁﬁ/ﬂ? mfE - FE—E—FEAEEHL \
7% # R EJ &L degree 775//? FSE
ohd, @K%ﬁ%é@)?ﬂ%%ﬁ% BRI EE X ( TERB(EMARMIZEEELR )

____________________________________________________________________________________________________________________________




Python Example 2 #{T4& R

""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""

Serlal port opened: COMS8

2018-12-16 19:58:08 Temp=23°C RH=64%
2018-12-16 19:58:10 Temp=23°C RH=63%
2018-12-16 19:58:12 Temp=23°C RH=64%
2018-12-16 19:58:14 Temp=23°C RH=64%
2018-12-16 19:58:16 Temp=23°C RH=64%
2018-12-16 19:58:18 Temp=23°C RH=64%
2018-12-16 19:58:20 Temp=23°C RH=64%
2018-12-16 19:58:22 Temp=23°C RH=64%
2018-12-16 19:58:24 Temp=23°C RH=64%
2018-12-16 19:58:26 Temp=23°C RH=64%

__________________________________________________________________________________________________________________

CLOWWO~NOOOUILSAWNEPE
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Python Example 3

» EHAEEEEE - AEEERR D

“import serial #EA serial &4
ser=serial .Serial ("COM8",9600)
# Winsows FEAT/&/H COM5 LOK#F3E 9600 ZAR/ZLEI i 43 ser
if ser.is_open:
| print(ser.name) # =& AN E/FAY COM Port
for i in range(0,10): #forZsz, i = 0,1,...,9
s=str(ser.readline())
#HE—E “\n" AZEAI—1TILFE ( string ) B/ A 7EE
print(s[2:4]+°C",s[7:9]+"%")
HIFEE] s FFHIFEEIHN2:4\I507FE ( BLEE ) T LFEEL
HIFEE] s FFHIFEEIENT:-9)\IEI7FE ( BLEE ) T L1517,

Eser.close()

________________________________________________________________________________________________________________________________________
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Python Example 3 #1174 %

________________________________________________________________________

#i=0,1,2..,9 BHEHH105

[E—}
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Arduino FZEEIREERFEEN ZER

matplotlib B =48 &

HEASBREARETHEE - 71EXN  ERSTERBEMBEHBERRK ( tEXB(EMRRNZERMESR )
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matplotlib

» matplotlib is a Python 2D plotting library which
produces publication quality figures in a variety of
hardcopy formats and interactive environments
across platforms.

matpl:tlib

https://matplotlib.org/api/ as gen/matplotlib.pyplot.subplots.html

HEASBREARETHEE - 71EXN  ERSTERBEMBEHBERRK ( tEXB(EMRRNZERMESR )
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https://matplotlib.org/api/_as_gen/matplotlib.pyplot.subplots.html

matplotlib library module

» A matplotlib 1242 7 58)% - subplot F=HEYJE|E 41

__________________________________________________________________________________________

import matplotlib.pyplot as plt |*=* .l C—=3TY
plt.subplot(1,1,1) 3 .
plt.show(Q) § plt.subplot(l,1,1)

------------------------------------------------------------------------------------------ ! 0.8

0.6 1

g EEARBRENRGTHENE - 21EN  ERNOWRAABMLIERER ( tEXRBEMARNBZEMESR )



matplotlib library module

» JAIEL matplotlib = #H 2 7&)% - subplot AT

subplot(Q) RINARFEEYE I LUK —EREV) R ZE
=H—RBNDREFRITBLLEE DT

________________________________________________________________________________________________________________

matplotllb pyplot.subplots(

nrows=1, ncols=1,

sharex= False sharey=FaIse,
squeeze=True,

subplot_kw=None, gridspec_ kw=None,
**fi1g_kw

[source]
https://matplotlib.org/api/ as gen/matplotlib.pyplot.subplots.html
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https://matplotlib.org/api/_as_gen/matplotlib.pyplot.subplots.html
https://matplotlib.org/_modules/matplotlib/pyplot.html

matplotlib library module

» SRl matplotlib E2H 278 - subplot FE | EIE 512

‘import matplotlib.pyplot as plt |[*o
plt.subplot(2,1,1) 1 e
It ShOW i 0.8
LP """""""""" e 1 »lplt.subplot(2,1,1)
|
|
|
al €] Q)=
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matplotlib library module

AIE0 matplotlib #E2H 2 58)% - subplot = HE ) EI& 613

“import matplotlib.pyplot as plt &= s ..
plt subplot(2,1,1) .
plt.subplot(2,1,2) | o1 plt.subplot(2,1,1)
plt.show() e
~1 plt.subplot(2,1,2)
@ €3 +Ql= B

g EEARBRENRGTHENE - 21EN  ERNOWRAABMLIERER ( tEXRBEMARNBZEMESR )



matplotlib library module

Az matplotlib #8240 7 58)% - subplot FEHETE

import matplotlib._pyplot as plt
plt.subplot(1,2,1) ’
plt.subplot(1,2,2)

plt.show(Q)

g EEARBRENRGTHENE - 21EN  ERNOWRAABMLIERER ( tEXRBEMARNBZEMESR )

=514

r|§|Figlurel e ..r- * L -
pkt_subplot(fs2,1)
021 plt.subplot(1]2,
# €2 +Q = B




matplotlib library module

Al matplotlib 248 2 5&8% - subplot F=ETJEEE

_________________________________________________________________________________________

“import matplotlib.pyplot as plt
gplt subplot(2,2,1)
5plt.subplot(2,2,2)
plt.subplot(2,2,3)
plt.show()

_________________________________________________________________________________________

g EEARBRENRGTHENE - 21EN  ERNOWRAABMLIERER ( tEXRBEMARNBZEMESR )
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515

-‘%,_‘“uFigurel *g wee - -
I

1.0 1.0

0.8 0.8

0.6 - plt-SprlOt(@;

2.1)

(Z,ﬁ

0.6

0.4

0.2

0.0 T T T T
00 02 04 06 08 10

0.4 0.4
plt.subplot
0.2 4 0.2
0.0 T T T T 0-0 T T T T
00 02 04 06 08 1.0 0.0 0.2 04 06 08 1.0
1.0

os{ plt.subplot(2,2,3)




matplotlib library module

//EJnit matplotllb ;|:\” an/£ SprlOt _jri_ll:'_t)]%”%@@”6

“import matplotlib.pyplot as plt f=t
;plt subplot(2,2,1) | 10 10
plt_subplot(2,2,2) B3 05 {
plt.subplot(2,2,3) | .. prt.subplot(2.3.1) |
plt.subplot(2,2,4) o2{plt_subplot(2,2}
Iplt_ShOW() | T:Zo.o 02 04 06 08 1.0::::0.0 02 04 06 08 10 "

ZZ :plt-subplot(z::é ,3)
0.4 1 caplt.subplot(2,2
alels] Ha=lm
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matplotlib library module

» JHIEE matplotlib E2E 2 58)% - ylim yEl E NRE E &4

________________________________________________________________________________________

import matplotlib.pyplot as plt [®rec: T
plt subplot(2,1,1) |

plt.ylim(15,40) § 40
plt show() =

3{}_
plt.ylim(15,40)

25 1

20 1

‘15 T T T T
.0 0.2 0.4 0.6 0.8 1.0
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matplotlib library module

» JRIE matplotlib E2H 778 - title BRI
title RNARREBFR LFRIERE -

——————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

matplotlib.pyplot.title(

' label, #(str)Text to use for the title
fontdict = None,

loc = {"center”™, "left", "right"},

pad = None,

**kwargs

__________________________________________________________________________________________________________________________
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matplotlib library module

» SRl matplotlib E4H 258 - title 1EEEIHI1

———————————————————————————————————————————————————————————————————————————————————————————————————————————

“import matplotlib.pyplot as plt
gplt subplot(2,1,1)
plt.ylim(15,40)

| itle(” - .\ e
plt.title("Real Time DHT11 Data®)  — usses

E #iﬁ/gﬂﬁégg :_ Real Time DHT11 Data
plt.show() N

g EEARBRENRGTHENE - 21EN  ERNOWRAABMLIERER ( tEXRBEMARNBZEMESR )



matplotlib library module

» Al matplotlib 1248 2 587% - title 1EEEZIHI2

import matplotlib.pyplot as plt

gplt subplot(1,1,1)

plt.ylim(15,40)

plt.title("Real Time DHT11 Data®", loc="left")
plt.show()

Real Time DHT11 Data

N REABERLBIHSHE - A NS EEREFRREER (TEABHABABEHLIE )




matplotlib library module

AlE matplotlib 540 Z58% - grid Z/RAITS

“import matplotlib.pyplot as plt

gplt subplot(1,1,1) Droret L A ——
plt.ylim(15,40) . Real Time DHT11 Data
plt.title("Real Time DHT1l1l Data®) | .
plt.grid(True) \
plt.show() *

#a €[> Q= B
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matplotlib library module

AlZ matplotlib E2H Z58)% - label #/R xy Ei1EE

_________________________________________________________________________________________________________________________________

import matplotlib.pyplot as plt i+

;plt subplot(1,1,1) o
plt.ylim(15,40) o T
plt.title("Real Time DHT1l Data®) k&
plt.grid(True) ! plt.ylabel("Temp C*) '
plt.ylabel("Temp C%) gi///' f
plt.xlabel("Count™) . !
plt.show()

' plt.xlabel("Count*®)

#l €9 +Q/= B
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Fi#E0 - import

___________________________________________________________________________________________________________________________________________

‘import serial # ZA serial Library # 551
#import numpy # #A numpy
import matplotlib.pyplot as plt #Z7A matplotlib lib
from drawnow import *

HEASBREARETHEE - 71EXN  ERSTERBEMBEHBERRK ( tEXB(EMRRNZERMESR )
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F1#E - CreatePlot() EEER

def CreatePlot(): #Create a function that makes our desired plot
| plt.
plt.
plt.
plt.
plt.
plt.
plt.
plt.
plt.
plt.
plt.
plt.

subplot(2,1,1)

ylim(15,40)

title("Real Time DHT11 Data“®)
grid(True)

ylabel("Temp C*%)

plot(tempC, "b™-", label="Degree C")
legend(loc="upper center”)
subplot(2,1,2)

grid(True)

ylim(15,100)

plotChumidity, "g*-", label="Humidity
ylabel ("Humidity (%)*)

.ticklabel format(useOffset=False)
. legend(loc="upper center")

HETE LEISE - EF
#HECEY BT L R E

#_LIE L5 R

HiE BT E IR EATE
#iE LBy #1E&# ( label )
#ig/i%&#ﬁfﬁf%ﬁ%

#Z 158 ( legend )
#HECE T'H?SF ZEF
#iE FEH L R
(W) ") #1774 7?‘5’_ P
#iE NEY #H1ZEE ( label )

#to stop autoscale y a

//////

IVERETEIEETE - 1A BRI MERHBMEEERRX ( tEXRBEMARNZELNESR )




F1EDN - BRE

__________________________________________________________________________________________________________________________________________

 #iZ ESerial portzZArduino & ZF/FJcom port/z/fFiZ FBaudrate
"arduino = serial.Serial ("'COM5"™, 9600)

 #ISTE/H matplotlib A5 E)E T KADRE) A 2115

plt.ionQ

tempC = []
“humidity = []
-count=0

@ HEASBREARETHEE - 71EXN  ERSTERBEMBEHBERRK ( tEXB(EMRRNZERMESR )



Fi#EIN - FEE (% Arduino 3 Eé.ﬂaliautl:'.

________________________________________________________________________________________________________________________________________________________________

‘while True: #While loop A/EH77EHE

while (arduino.inWaiting()==0): H 15 B P EEE
pass BB AEAE =

arduinoString = arduino.readline() #[ B 2(#F) ##serial portiBZAVEIE
sstrs=arduinoString.decode("ASCI1") .strip(Q

| dataArray = sstrs.split(",") # 5 EI IR YR E A —lEfE S (array)

i# print(eval (dataArray[0][0:2]),eval(dataArray[1][1:3]))

| temp = float(eval(dataArray[0][0:2])) H T — 858 7 F 5 R Bl F L 5 15 /0] 2 Zltemp
hum = float(eval (dataArray[1][1:3])) HiFHE_ EE8 7 F B B F L A 15 /02 Ehum
tempC.append(temp) # ZZappend 75 & Bftemp E7E L FES) 75 11 77 £/ Zftem
humidity.append(hum) # #Zappend 75 & lehum 75 L fES) 77 1 77 22 Znumid
drawnow(CreatePIlot)

plt.pause(.000001)
count=count+1

if(count>20): # ERLTEHE 22 520 ER R €202
tempC.pop(0) #pop out First element of tempC
humidity.pop(0) #pop out First element of humidity
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Real Time DHT11 Data
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> C & https://matplotlib.org/api/_as_gen/matplotlib.axes.Axes.ticklabel_format.html

home | examples | tutorials | APl | docs » The Matplotlib APl » axes »

matplotlib.axes.Axes.ticklabel _format

Axes.ticklabel format(* axis="both', style="", scilimits=None, use0ffset=None, uselocale=None, useMathText=None)

Change the scalarFormatter Used by default for linear axes.

Optional keyword arguments:

Keyword Description

axis ['X'|'y' | 'both']

style [ 'sci' (or 'scientific') | "plain' ] plain turns off scientific notation

scilimits (m, n), pair of integers; if style is 'sci', scientific notation will be used for numbers outside the

range 10™ to 10". Use (0,0) to include all numbers. Use (m,m) where m <= 0 to fix the order of
magnitude to 10™M.

useOffset [ bool | offset |; if True, the offset will be calculated as needed; if False, no offset will be used; ifa
numeric offset is specified, it will be used.

useLocale If True, format the number according to the current locale. This affects things such as the
character used for the decimal separator. If False, use C-style (English) formatting. The default
setting is controlled by the axes formatteruse_locale rcparam.

useldath Text If True, render the offset and scientific notation in mathtext

Only the major ticks are affected. If the method is called when the ScalarFormatter iS not the Formatter being used, an AttributeError Will
be raised.

https://matplotlib.org/api/ as gen/matplotlib.axes.Axes.ticklabel format.html
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https://matplotlib.org/api/_as_gen/matplotlib.axes.Axes.ticklabel_format.html

Location String Location Code

‘hast’ 0 The 'best’ option can be quite
slow for plots with large amounts
of data. Your plotting speed may
benefit from providing a specific
location.

‘upper right’

‘upper left’

lower left’

‘lower right’

right

‘center left’

‘center right’

lower center’
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‘upper center’

—
-

‘center’

Alternatively can be a 2-tuple giving x, vy of the lower-left corner of the legend in
axes coordinates (in which case bbox_to_anchor will be ignored).
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