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TERRRE

AXEFIREIFRPIEFEET CIEEHN. BRNEEROIER RINEEEH
2| Arduino IDE 8. AT AFEEFELOEKE, RMNEFERROBFRG (MRE
F#972 Arduino IDE B91%, IDE B 7 88 O H88) . WIFI B8 =R IR EZEEIZEEHAs
A9 B fR sl & 41

ARDUINO IDE SR HXEME B

WMRIRE R L EYF Arduino IDE FF BECE T 7 ESP8266 A A MEMIE, o IXEZEBNIT
BT

1. & Arduino BRI T# Arduino IDE, BT IURIEE CHRSIEFZEXN N RA
T,

AR REFAN IDE FASBE BB ERTH TR

2¥TFF IDE, FTHAXMH->EXEI, FAREFE, KRt

http://arduino.esp8266.com/stable/package esp8266com index.json 7N Fft INFF mik
BEEMUEF, AERET T THIRE.

sl =
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C:\Users\linzeru\Documents'\Arduino gl
| ESES Rtz v | (FEER frduine)

IR 11

Lt BENFEE 100 D& (EEEES Arduin)
Ry OwE OLe

mESEL X v

L8715

L] sRLEFE

LRI

(] R hEpimiE a2

[ Azgressively cache compiled core

BEEHe TR

] S E AR A BE ( pde = _ino)
LG L AR
BHNF AR IBEEmE: http://ar duino. 25p8266. com/stable/packags_esp8266cem_index. json il
AT R RS AR L BHRRE
C:\Usersilinzeru\AppData‘Local \ArduinelS \preferences. tut
(BBETT Arduine FISTTRTHTHRIE
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3. THAIE->FHREIERS., 3 ESP8266by ESP8266 Community IEIMFF L%, %
®KEME, MUMELR- >ﬁk$&£ﬁ?ﬂz || ESP8266 FIFEXIEIN T

Online help "
More info

Industruino SAMD Boards (22-bits ARM Cortex-M0+) by Industruino
EEaEOTFRL:
Industruine D21G.

Cnline help
Maorse info

esp8266 by ESP8266 Community

AT

Generic ESPB266 Module, Olimex MOD-WIFI-ESPB266(-DEV]), NodeMCU 0.9 (ESP-12 Module), NodeMCU 1.0 (ESP-1ZE Module),
Adafruit HUZZAH ESPE2266 (ESP-12), ESPrassa Lite 1.0, ESPressa Lite 2.0, Phoenix 1.0, Phoenix 2.0, SparkFun Thing, SwaetPea
ESP-210, WeMos D1, WeMos D1 mini, ESPino (ESP-12 Module), ESPino (WROOM-02 Module), WifInfo, ESPDuino, 40 Systems
gen4 IoD Range, DigiStump Cak.

Cnline help

More info

=i

K853 #7
RENTEEFRBEREES UTXMH

loader.ino: Arduino IDE (T4, th2 TR main 3. XHHRBE RPN EE setup
M loop., XBARAINEHIFEA

srvr.h: IZXXHEX T ESP8266 WIFI BRESHIREL. AP FEN your you're your
password & B C WIFI 9 8 A 2255

const char¥ ssid = "your ssid”;

char* password = “your password”;

html.h, ccs.h # scripts.h: & html EAANAHEZEE ., —RIBERT AP ANEEMADN

buff.h: X T — byte-buff AR EIBF AL IEAIEREE. buffer FAARKHZREIFE
FEEREIEEEM 1-, 2-bit GRENEILMET e-paper B AN 1-, 2-, 4-
bit BREIER,

epdlin54.h, epd2in13.h, epd2.7.h, epd2in9.h, epd4in2.h, epd7in5.h EX 7 1H*x2KF
MR BN AR, SRSEMMEEMENRE (lut-massives)

epd.h EXT e-paper IRZSHIEHIRE (Fialk, BE@BIERE, T, RBIFTKE
ARIETL)
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EE—NEKERRRE, ST TEBERFTHEIRF. MR THEFIRES
WIksE, KE—T IDEMNIEXEHRESREF T EFRANF LRI COM O

Phoenix 2.0
NodeMCU 0.9 (ESP-12 Module)

® NodeMCU 1.0 (ESP-12E Module)
Olimex MOD-WIFI-ESP8266(-DEV)

Crnarkliin ECDRYAA Thina

BKRBEEFEFF X

AR EEHE—MEFRFX. APFERBERANZKFIE XK LAY
VB, BRNESNNSE TEARE

[ -
By e mny RO L

& =] e-Paper ESP8266. i

s
Driver Board g

m

A 1.54 inch, 2.13 inch, 2.9 inch

1.54 inch(b), 2.13 inch(b), 2.7 inch, 2.7 inch(b), 2.9 inch(b), 4.2 inch,
4.2 inch (b), 7.5 inch(b), 7.5 inch(b)

LIRCIREEE

BrbiEFTHEENRE EE-IMREETEKE BF) . £AHMLE
AL (FHEE PC XSS ARKENIRAY 1P #otit) |, AP TA— B R XX, &
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ENEEKFEES, LS 42b, RJF R upload image KiEFr TEE|IRFNTR,
TR BKEE.

ArRED
FRAMTIA A EDEEFT U THING
Select image file- £ FFTH—NE 7 XX

Level: black, Level: black and red,  Dithering: black, Dithering: black and red-¥4¥TFFE9 & A #R1E
BKFESHITHIE

Upload image- [3REIR L E— POST IR IFEFIWAHIREE OK', RIFHAIE M9 7 37
RIXBIIREN IR FIHE B E

Device IP: B/ EEIEZEAIKENTRAY IP Hbilt

Boudns: B REIFRBAENXY) MBKESHFHFER (WH) SRBNYRAIEFEZHE (1.5inch e-
Paper 7.5inch e-Paper(b)) EFHES BRI NS

Viewers: RE R (BidfEHEH) MLEIHNRAFSEXEER (—HFHREERFN)
FE YREREENEKERSHNE, Bounds EEAY W,H F Device IP £1RIELFREB/KE

ASEHMER. ERNRFBENL—THRMASESET HBERANE, TRUETER
Device IP k4= R E A IR o

Select image file Orlglnal Image

Level: black .

Level: black and red .

Dithering: black

' '

Dithering: black and red i 1
'

Upload image

Device IP.
172.16.100.111

Bounds

X0 y 0
w2200 h: 200

* 1.54 inch e-Paper
1.54 inch e-Paper (B)
2.13 inch e-Paper
2.13 inch e-Paper (B)
2.7 inch e-Paper
2.7 inch e-Paper (B)
2.9 inch e-Paper
2.9 inch e-Paper (B)
4.2 inch e-Paper
4.2 inch e-Paper (B)
7.5 inch e-Paper
7.5 inch e-Paper (B)
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SR UL

FEHTML TUTEMERS, RBET mFHE R 42 T57%: Level H Dithering

LEVEL

Level FUALIRTTES, —KER EAMNMBEREYT UEED AP AEER, B ENHNEME
FWATIRBEIMNHFERX K. XIMLEATRERERT 2 E=MHENET.

Blan, WRKEEEN—MREGEENTET 127, BATURXMRENAERANERE, &
NEEEE.,

| Grayscale

255 /

{ n
0

WREXEEGNIE, FENESNGEITNUGRAESHERN TLERERITNIELR
TRFLe. ETAMNERF, BMNTUEE RESHUEGCEENGERRALE, HitbAiZ
RATENTEX D AREBNEE,

Y

R

255

2 2
G+B

-

f 2 2
0 255 + 255

THAFEHEXEELZRRETZRITE HFEENTEAN (RIFETNFEeIMEM
gie) . BKRETNNE SMESETHBREHEZESR/NNBINIE., X THELLIE
FRAD
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// Returns the discrepancy between given (r, g, b)
// and available colors
function getErxr(r, g, b, avliCol)
[{
r -= avlCol([0]:
g -= avlCol[1l]:
b -= avlCol([2]:
return r*r + g%*g + b*b;
}
// Returns the index of available color
// which has minimal discrepancy with the given one

function getNear(r,g,b)

I{
var ind=0;
var err=getErr(r,g,b,curPal(l]):

for (var i=l;i<curPal.length;i++)

{
var cur=getErr(r,g,b,curPalfi]):
if (cur<err) {err=cur;ind=i’}

}

return ind:;

DITHERING

BT —REANRETERAXNEE, mMXETENReTERNEL TSR, Fitin
RfEMALE Level LBTTEMBSZREREDSAT . LLWRGELAENE S, TEHEX
g5 (%) 2EKED. RBEELTHRNTNEFRERLEX BRI HER A TTERLE

A%

BEBALTENEBANEE, RNRBEEINHEA—ESEINHE, KZEHEHR
AR PTIA—RKE, WTFREeRIDNRS, BT UMURHS R ARN, BiIRiank
Mo ARERE. AFNAEREEARER TR RIA R, XA ERINXA
Dithering &%,

AR A Floyd-Steinberg Dithering &%, iZE % & Robert Floyd # Louis Steinberg
1976 FAFTMNZERD 2D REY BT %,

X 7
3 5 1
(1/16)

Figure 1 Floyd-Steinberg R EEIREY &



by
e-Paper ESP8266 Driver Board A~ Ffff 1%&5 %;

www.waveshare.net

AEEMERT, XKAERLSHERE, RERRGENTRNKE/AEEZENRE/ 2
. EMRERNZEAL, ATH, TEHNRETAEY &, ENNNED A 7/16,
1/16, 5/16 X% 3/16, IREARE LBNREDNERYT H, RAXEKGERCEWARIT T
MIF AT R R MR IERAEL T .

Figure 2 [

Figure 3 Level : BHLEMIREALERR
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Figure 4 Dithering : BELEMLI R AL

HELRE

ESP8266 1R ] X Ak R X — b B/ NIV EUERE, TERERANE R LEFNIUR. Fit
REFNBE D FRENTTIERLEE R BIE. WRERNT WIFI RERZRTH B2
FEME WIFI kiBid HTML TTHR#H T X ERAE, R USE—TAXE, XEFRANE
POST & REHE L #7175, (R T UARYE B CAYB R =BT 2@ A R &R #1782

A A
P~

AREE B AN ETE A RS S, RIEEERDNREREREREFER. HhaHE

4 NMES

® EPDn-BEMHM (n ASEREN a~1)

® LOAD-THEREIE (REHELEBE)
® NEXT-MNEERBEUHRIELERE

®  DONE- Rl B~ FF iR R N EERR AR X

M L E %

LA RE Upload image #REAMIIT &, BHHLERSEE—INR, KEESHRF)
R, FEEWENREOHEEER, XERIXNRE EPDn 15<. Btk E EDPn 5%
MEHE, SR AEKREIFERNHERFIEEESNIIE.

REFENAFEANES (EPDn M NEXT) 2312
EPD_SendCommand(0x24);//WRITE_RAM

MNTARA=ZBRBKENEAGTE (REMLE)
EPD_SendCommand(0x10); //DATA_START_TRANSMISSION_1,

10
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EPD_SendCommand(0x13); //DATA_START TRANSMISSION 2,
BIABISMS -

o REREFE27IM42THEMANRLERE (0x13)

® 75 THMERRNBALENREEIE

IR ABEABNNE, BEISRBHNEESATRSEERARE,

FEFIEENE, ASAERBENRER, BT 213 TREE—THTEANZSN, &
fFREASNE—THIRR, #MLIFEIFRIES WRITE RAM,
DATA_START_TRANSMISSION_1 3 DATA_START_TRANSMISSION_2,

11
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Client-side application Server-side application

Event handler of
"Upload image" button

Creating a listener

— - | Display initialization
Sending EPDn command i

Monochrome/black
(Exit of event handler) channel opening

( Listener event )--(

A

|
Sending LOAD command | — =—|=— 3

Writting
image data

~(—|

No

Complete

Step index ++

—

(Exit of event handler)

No

Step index =1

—

Sending NEXT command | === 3 Red channel

[ openning

I -
Sending DONEcommand f = |= | = - Refreshing
Deep sleep

Figure 5 ¥R EHELZRE

12
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HORE

BRENRAEREE RS HRE, BEEFOKEINE. BREIXIMNEERRE, BF
23151k xhReq X% 4 onload E4F3F B MITUHESIRE stind BAKIEIES (BEX THEMNEER
FEEF0 uploading.js L)

xhReqg.onload = xhReq.onerror = function()

{

if(stInd==0)return u_data(a, (epdInd==1)?2-1:0,0, ):
if (stind==!)return u_next():’
if(stInd==2) return u_data(a, 3, £50);

if(stInd==1)return u_done() H

XEM epdind FE 27 EPDn 50 B HEIER B/KRE S n
TR EAHETEKEHE LB 12

B A BIRS1ED POST B R WAL, WahtRAZKEIE R BiR RS EFHRE — &R K
TR (B% buffh XXF) -

Zdefine Buff_ SIZE 2050
Buff__buflnd;
Buff__bufArr [Buff_ SIZE];

FFHH 2050>= (K2 1000 FHEIES W AIXE|R ESPE266 &R+ 15 FF5)x2 char,

AR FRZEAX, RETMEAEEZHNFT, XMBER THTEME M Buff_getByte F L
(buff.h) 0 byteToStr Bi$L (uploadingjs) .A—MEEIEREEREMNHERBEITIE K
HEIEIRE, NIXMIT AR E—MEREN.

7L|3TJ: Arduino B—" &£ ReadStringUnit,  X/NERE T AFERFFIR B ZEMEKRE
B, BEEXNRFEACKETNE. THBRFPRINEAT — while BIRE., EHER
/\Tlifﬂ?ﬁﬁ‘ POST-iE Rk EEAXISRAEIE, HEBRREENEGRERBE—MESE
(styles.css M uploading.js) FARHIMIZEIBEE B HERFIER.

13
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// While the stream of 'client’ has some data do...
while (client.available())
{

// Read a character from ' client’

int q = client.read();

// Save it in the buffer and increment its index
Buff__bufArr [Buff__bufInd++] = (bvte)q;

// 1f the carachter means the end of line, then...
if ((q == 10) || (q == 13))

{
// Clean the buffer
Buff__buflnd = 0;
continue;

}

// If data accumulated in buffer end with “styles.css”, then

if ((Buff_ bufInd > 13) && Buff_ signature(Buff_ buflnd - 14, "/styles.css”))
{

// If the buffer’s length is larger, than 4 (length of command s name), then...
if (Buff__buflnd > 4)

{
// It is probably POST request, no need to send the index’ page
isIndexPage = false;
// e-Paper driver initialization
if (Buff__signature(Buff_ bufInd - 4, "EPD"))
{
BEEEEL

L AN —oKE A iR, REGERINIOAZ 24 bpp 1Y, SEAERHER
SHWFERE 1 bpp (BA):

(=)
1: E2e

HEZ 2bpp  (FREL)

=)
CRE
c ke (RIEH 1.54inch e-Paper B)
AN

w N - O

14
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7 xhReq MR EE POST IERMZE], BFREBEASITERFTHEF. ITEEN
BIRAVBIRNIR =2 RS B nIUFHE R R R R R R E B -IRFHESI 6. THAR
UL T BRI R

1.54 (£8)
1.54b (=& 4T)
213 (BA)
2.13b (=8)
2.7b (=)
29 (BR)
2.9b (=)
42 (FBH)
42b (=)

2.7

7.5

1.54b (RE)

7.5b

p:01234567 - b:76543210
0- BEmae,
1- B8,

p:01234567 - b:76543210
0- 2@,
1- B,

p:01234567 - b:76543210
0- BEFAE,
1- A&,

15

p:01234567 - b:76543210

0- BEHIE,
1- BB,
2 REZFH

p:01234567 - b:76543210
0- HE;

1- FRE (.

2 FRR

p:0 - b:7,6,5,4 (7 is high, 4 is low);
p:1-b:3,2,1,0;

p:2 —b:15,14,13,12;
p:3-0:11,10,9,8;

0000 (0) - 2,

0011 (3) - HE.

p:0 — b:7,6;

p:1-b:54;

p:2 —b:3,2;

p:3-b:1,0;

00 (0) - &f;

01(1)- &6,

11(3)- B,

p:0 - b:7,654 (7 B&HL 4 ZIRAD);
p:1-b:3,2,1,0;

p:2 —b:15,14,13,12;
p:3-0:11,10,9,8;

0000 (0) - &&;
0011 (3) - HE;
0100 (4) - 4 8.
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SRKFEMRRFRZET WIFI MENHT R T2KFHTERARIHT, KRR ESP8266
SR, ARRTUERARERIINE LT © AR TRUEE A R7E SD R R 5MNERTF
% (AN HERR) | FRERREEH ETHEKFLESSE. AT NEIIK
HIREE S| H A WA HE R A IRER

5| H
A0 4 N
O QO ) D0 —GPIO16— USER
RSV D1 — GPIO5
RSV | B 0 | b2 —cPio4
sp3 | 2 = | D3 —GPIO0 — FLASH
sp2 | = 2 | D4 —GPI02 — TXD1
SD1 2 | 3v3
CMD - GND
SDO = D5 — GPIO14 HSPI CLK
CLK = D6 =— GPIO12 HSPIMISO
GND = D7 = GPIO13 = RXD2=— HSPI MOSI
3v3 :D & D8 =— GPIO15=— TXD2 — HSPI CS
EN = RX = GPIO3 =— RXDO
RST TX = GPIO1 =— TXDO
GND GND
Vin \_O @ @ O ) 3v3

Figure 6 IXEIIRAYS|BHIE X

T ARBREABKELERFOE, TRUSRKENIENIR EERT

RIEER

< 48.26 >|

35.56 >
2.29 2.54 5.08

m ' o

16



