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Software Description of components in the Landyne suite Reference
PTELS Periodic table of the elements for the Landyne suite [2]
SVAT Structural viewer and analytical tool including atom cluster and layer. [3]
SPICA Stereographic projection for interactive crystallographic analysis. [4]
SAED Simulation and analysis of electron diffraction (spot) patterns. [5]
PCED Simulation of PCED (ring) patterns and phase identification. [6]

QSAED Processing, quantification, and analysis of SAED (spot) patterns. [7]

QPCED Processing, quantification, and analysis of SAED (ring) patterns. [8]
HOLZ Simulation of HOLZ pattern including dynamical correction. [9]

SMART Simulation and measurement of rocking curve for crystal thickness. [10]
SAKI Simulation and analysis of Kikuchi lines and double diffraction effect. [11]

TEMUC Lattice determination of unknown structure in TEM/ED experiments. [12]

ESPOT * Electrostatic potential maps derived from electron diffraction patterns. [10]

CTFscope * | CTF simulation and visualization for conventional and AC-TEM. [13]

EMIPA * HRTEM image processing and analysis [10]

EMCIP * HRTEM image crystallographic image processing [10]

12 FGLPEES 7P

gy, —ER TG, ) T AR

LT B R AL B 5 20 B 0
RO BLIF AR (FFT) 50K,

il
FEGBAE, EGAEHE R LR PR



FFTR—MEL, AT iHEREESE B4 (DFT) kHFEADH (IDFT) . &4
#Hr-FEA] (James Cooley) FIZ)i &% (John Tukey) M7 F ¥ &KL T R HIRIX B85, fih
L1965 FE KK T — NHIEHMFFT, &EH FNAEABINA—E &2 RIR 7. Hi 5 iliH
(Bluestein) 7E19684F25 tH MFFTH, MWW AN chirp z 5%, @ EDFTHFIERE
RNEEMEB R R AR RN (BRREON) WS EUE B i-48 8 (DFT) . i 5 8 H
FRTSVEAE HL 7 B foes UG AL B 5 2 v ol A 3 il R kA5 (DFT)

TEEMIPAH, S0 MG AT LR EE KN R Te 4 o ] DLIE $8 G 1 — 35 20 1 LIOBT ) B4 AR
7o AUUR BRI BB ELL, FFrl MBS EEENESdE. Z2MAT
FFTANFFT AL BRI JE S &% o mT CAAE A4 B T HONFFTIES AR € Fa 2. fEEMCIPH, TJ LA
15 FH A 22 UG AL PR I 5 S 06 MR . B4E — X LU AR s s 2, TR IEFFTEE i
RS AL o SIZIG FE AT S 5 B AT DA SRS e FRT A FR AT S 5 B . R ] DA FH 144
BRI I AR B AT LB, LR R AR S EL R RN

AT W& TEMCIPE /3 .
2. B5

ENCIP 5] 6 (62 QUL (CTP) HORKHNHR HREM PG LIET S i . JUISUEEIET g
PR T 15 B2 T HREM Mot 6 T4 0

PR 2 DUR ARG AN CIP SRR « 5 /A% B 4 (1 1] Rtk 1 b 2D 3R “aXFhag
MK BAABERAT R, ERES - BERZE, g2 PP RIERE. &5 ARG
PR AL A e BRI R %, sE BT HABB I, 2R AR [k DA
EHEENER. 7 EERECTEORY RRE MRS (FFT) X A% 35 pR AL
(CTF) A FALLE o) — 4 A g .

OTIEE SN T & HEE S i B G R B A VL E &Y, MR T L
en AR TEM BE4%, 2 CRISP [12]. EDM [13]. VEC [14], VAR 4R st
WEE (SPMO EIM&, i T4SC [15].

3. WIHARER
3.1 BB kit

EMCTP I 7 FLifl (GUTD 22 fFH Java Swing 500, B 1 BIR 1A N H g B A&
TR RBEMFEmR. B mHs: ) BE Onz HRTEM ER. Bahfi e, il
RERR BoR@EALR YD 5 i) FFT (XIiE+. FFTAFFT. ZAHERL. CTF fisib) ;
iii) CIP (55248 SAED #dE4JF. HH —4e=5 A CIP. i B EIEAT . S5
I 5 oiv) B (RO T EAE. ARG 5 v) 5B CHRTIRBIAE. SN AIRA) .
T HEA S B AR T fr e B R g R



%, High-Resolution Flecron Microscopy - Crystallogphic Image Processing =5 O X

Image FFT CIP Auxiliary Help

A i) }Cﬂ"’ a @ ™ emcip_demo.tif
' y 9 . ' ., f o @ ) a ¥

#
..-.
-

€] 1. EMCIP [) GUI, 7 — /N Fhr3e i fil— A T FLES S,
AR G T — B T i B A

3. 2 ThEEYF S
EMCIP #& F 15256 HREM &% 1) fb ik 22 G AL PR T B, HIhRefdE:

i) BRI AEEAT T2, R P e ROR] DL &

ii) FUAE FRT S BRI —AFEFIERL,  If 8 i —sRiE AT 4tk
ii1) fs AN SR A AT SR AL

iv) SEEEE AL W B A LA i R K (CTF) #EATRZIE .

v) SONEE CERED WIS SAED B il Hicts #k 47 SE B

vi) PR AT DAE 41 i A o R BOW PR B

vii) HEENEBATCACO R ORI, JHE R R BT 0.



FESE ST PRSI PEB AR AR B 2 Ja, A8 Ol EEATEAL) mT DA ORAE o JIRilE v
CAAHNLFKT SAED #ictfe i 5 #o R n] DLE— 2Pl 17 APl — AT 1B 0. Z5tmr
ik e R gk — 2D e

EMCIP o CIP H)— A FREFP RS 17 AP I AR 2 — BRI AR . O THERR P it
Ao pr e A GRS — 8 X 17 AT EBECY N 21 4, BAX 73 AR A & B A )
XEARTE, WIE 2 firoso A A i) il M e e (e O TSR d o T S e v 1) it R A AR S B e
ae LR R AE ARAR, P DAZERS R I EEAT R . R 7 VRS0 R AR A2 1 SE A e om AT S 4
i, ERTLMEHI = RAA FREAHGIAIE G EE PR fa bR . EMCIP BT IR CU7E RS
B g, k3 fos.

K 2. EMCIP tf 17 ANFHBEHIT R .

4. RS

PRI, VA S IR B n & 4 Bros. H AT BL4RSE s “Explore”
DS R SO AT VAL, BR “Volvere”  (FEIEFIETEN “FRaER” D



Load Er\f image

Shift EM image Load CIP Data

v
Measure the scale bar B Merge with SAED
Y
Select area for FFT cIp
v v
FFT Adjust the origin —
v v
— Refine the array Display CIP image
v v
Inverse FFT Output of contour map
v v
> CTF adjustment Atomic coordinates

v
Save CIP data

»<_ End

3. EMCIP ¥ it Fzhaeim e |,

EMCIP.license.key cannot be found !

Use evaluation mode or quit.

Volveré Explore

Bl 4: QVFaf eSO BRI, VFRNEXEHES B FEIXRRE LR, AT DS A 3k
H1 () emcip_demo.tif SC3EAT AL o

4.1 J#E—"1> HRTEM B1Z 75161 H R

FRAL I MO E GO T 2 R EHEATE SEEG S Jerh, AT LS A HE S D R Nk B 5
Chr USRI SR B ENEF ) o R EMG AL T 5238 e e, - ] DU 24l
&S Rk nE G CREE SRR ERRCEHES N RS, SRS IR R ERE)



%, Image Adjustment X || ", Caliper ot

Caliper & scalebar label

Invert image contrast
O g Show |2 nm

Shift a point to the panel center Length (pixel) & angle (%)

down + mouse right-button | 75k o

K 5. UG R AR X TEAE

K 5 BoR 1 EGREEXEIE, TR AP R KGR . PR R E i i Al g
sl AR A BER TE e AR A DU R BRI R R IR Bh BE A2 W R IR A B i i 2

%, Area For FFT >

Draw the area frame

® Square i Circle
Radius (%) )

Frame color |Red -

Stroke width |2 -

Close

K 6. FFT #AF i) XS 606 1A .

4. 2 PEFEFFT FIE 79X 1%

6 S VT FRT AR XS B AR . 1R XL K] LR RE (AR T 2
) T FRT A, IEJ R MI Ot BRARTR B E 30 KRE 42T Sbs 2 $ 4 50 BRUbr 4R
BERE Lo I FL Tl bR 2 B T DARS B XA B . 1T TR IX A PR 1 [X o FRT A2 ik
f—Fhig#e. SIERXEMIL, BIEXIEa R FRT 6 ar[16]. R XX+
AN R ORI (14 HL 1 Sl Rt i 1



. Quantification » %, FFT and Inverse FFT 57
Display option
v| Resolution circle

Basic vectors

FFT pattern
Brightness ———&
Contrast K_J
Resolution

Reflediton array
® Vector (h,0),h= 1
Vector (0,k), k= |1
Show this array
Refine
Reflection data for CIP

CTF on reflections

Save

Close

7. fEH] FET AT IFFT A5 EHR Bl 24T R AL IR T AE

%, FFT and Inverse FFT X

K 8. FFT B4 51 JE 3 28



Figure 7 &7 1 M FRT X GBI AT BAL ORISR AE . S IRE FRT 830, Jfilid =
A ESAE A SN, TR Bl A = 2

[ & 1 AN A 2 G SRR OB s B 52 SRS - SRR o SRS, IR 7 it
AT N T S I IR BN BE AT RS AL, I EL AT DUR B I R DL A m] ILI
PP B 8 o 1 A FESIATS A I A

4.3 CTF 1 #

B9 BoR 1 bR AR s B B, e T DURIUE R AE FRT MR b 4] DRSS HREM
FIMER A RERRAE N, CTF dh2k ] F T S Bt (AHALD o CTF BB AT LLERAE N BT S

FH i) DATEARAT S 5 B DAL S5 42 CIP 3 i A4 CTF W2 sl HERR CTF 7%
4. 4 JF SAED $0#5 G -2 IR A 2095 7

SR (IR vl LAk — 548 5206 SAED B h (54 3E 4T 588 . SAED %l aT LA
Landyne ZF 1) QSAED Ff .

%\\‘ CTE w | %, CTF Curve *
On FFT panel

[] Show CTF circles
On CTF panel

Damping envelope +

X scale E

Basic parameters

HT (kV) [200 |

Cs :mm}@

Focal spread A :nm}@
Beam convg. tmrad}@

Focus

Af= 67 nm

—
=t

Save || Close |

K 9. FT it e =) CTF %L
1.5 ggttFZ - RAFE (CIP)

B 10 BoR 1R BB AL B X IENE . EEREAT CIP, 15 S NI ISR AT 1) s S A S
o SR SHCR BRI IR . S CIP LU EE CIP EHR . pl /&3 IO AR 1 A B

10



BMg, HAbEmRE A BE e ERE R A R KRG ERERE. Bdr “H
B R R 17 AP ETE, K 2 B .

30V T 2 TV P R PR 4 S P - B R ) e AR = i o ) DA =B S 8ok
PG JE IR Bl 5 AL B S Bl 2 Bk R e B 11 BoR TAREEAMD R CIP R Bl .

A DA P 45 v 2 P S s TR A A7) 4 5 1 25080

% Crystallographic Image Processing pd
- Lattice parameter (nm, )
a=0.42 b=0.801 y=90 |

ISWI'I'I‘IEH"{ Phase residual (¥) R-value (%) Extinction ratio
pl - -
p2 0 -
plml 11.9 156.1
plim 9.9 16.1 -
plgl 40.7 25.5 0
plig 17.1 20.5 0
ciml
clim
p2mm
p2mg
p2gm
p2gg
c2mm
P4
pdm
p4g
p3
p3ml
p31m
p6
p&m

Load CIP Save | Help
K 10. AR 2= G AL EE X T AR

11



“, Processed image and unitcell origin X | %, Processed image and unitcell arigin x

Image « [ ]Pseudocolor  [] Show unitcell |White Image + | [~]Pseudo color [ Show unitcell | White

» & &

Appl

o y olv| o [EmE 3
K 11. CIP EUZ I K B F Dy e

Figure 12 f&7r 7 AC R B KX . P AT DU I ERIA B B 52 XS HOR R I . —
B “BoR” %, REERa Rtk nTPOGE SRR S HESE . BAr
R R AARER . F P R SRS LR B KA B /N o 8 R B PR s ] e B DL ZE /K il
LW JRH T eI g RS . NS S RO AR . B LR R Ix1. 2x2 BY
3x3 AT i o A5 SR b i BRI LUK Bt 00 R BN e R T R AR AR

" %, Conteur Plet W
%, Contour X

[¥'] Show unit cell

Show coordinate
Show grids
[ | Show density

Apperance
Bezier curve 0.1
N layers 10
Grid on v1 10
Gridonv2z [10
Noise filter (%) o |

Zoom 0.5

Shift X 0

shity |0
Unit cell

®1x1 O 2x2 O 3x3
Color
® Red ) Blue
T Green (O Grey

sme | |

£ 12, RCRERHB A B R TR AHE

12



5. e

5.1 11 FPIZER

1247 Landyne B (255 EMCIP) 7% % Java ML, Bl J2RE. XFT TIFF SCfF, 7
52 Java Advance Image, i%¥ jai_codec.jar F1 jai_core.jar #3410 java\jre\lib\ext\ 3 {432
.

5.2 B«

AT HRAT I 71505 LR FH T 0 A 00 S AN AR R SO DAUR 4 T A it (landynebx.z7) .
TER P E LR E S (B c:\landyne5x\) fi# 4 landyne5x.z7, F-H47 landyne5x.exe.

5.8 WAUEFIR %
AT RS, SRRV RS Rl B e vl 0, BRI

RN S EMCIP_demo. tif
LANDYNE (jlandyne@gmail.com) #RALEHAFIK AVFAE. WO R AL IATT L .

6. S% Rk

[1] X.Z. Li, http://landyne. scienceontheweb. net

[2] X.Z. Li, J. Appl. Cryst. 53 (2020) 848-853.

[3] X.Z. Li, Microsc. & Anal. May issue (2019) 16-19.
[4] X.Z. Li, Ultramicroscopy 110 (2010) 297-304.

[5] X.Z. Li, J. Mater. Edu. 42 (2020) 97-104.

[6] X.Z. Li, J. Appl. Cryst. 49 (2016) 1818-1826.
[7] X.Z. Li, J. Appl. Cryst. 38 (2005) 576.

(8] X.Z. Li, Microsc. Microanal. 20 (2014) 1486-1487.
[9] X.Z. Li, J. Appl. Cryst. 45 (2012) 862-868.

[10] X.Z. Li, Micron 117 (2019) 1-7.

[11] Aaron Klug. From Virus Structure to Chromatin: X-ray Diffraction to Three
Dimensional Electron Microscopy. Annual Review of Biochemistry, 79:1 - 35,
2010.

[12] Sven Hovmoller. CRISP: crystallographic image processing on a personal
computer. Ultramicroscopy, 41:121-135, 1992. http://www.calidris—

em. com/crisp. php

[13] R. Kilaas, Christopher Own, B. Deng, K. Tsuda, W. Sinkler, and L. Marks.
EDM (Electron Direct Methods).

http://www. numis. northwestern. edu/edm/documentation/edm. htm.

13


http://landyne.scienceontheweb.net/
http://journals.iucr.org/j

[14] X.M. Li, H.F. Li, and H.F. Fan. A revised version of the program VEC
(visual computing in electron crystallography). Chinese Physics B,

18(6) :2459 - 2463, 2009. http://cryst. iphy. ac. cn/VEC/.

[15] Peter Moeck. Crystallographic image processing for scanning probe
microscopy. In A. Mendez-Vilas and J. Diaz, editors, Microscopy: Science
Technology, Applications and Education, pages 1951 - 1962.

[16] Jin—Gyu Kim, Seung Jo Yoo, Chang-Yeon Kim, Hyeong-Tae Joul, Circular Fast
Fourier Transform Application: A Useful Script for Fast Fourier Transform Data
Analysis of High-resolution Transmission Electron Microscopy Image, Applied

Microscopy, 2014:;44(4):138-143.
[17] Bart Verberck, Symmetry—Adapted Fourier Series for the Wallpaper Groups,

Symmetry 2012, 4, 379-426.

14



	要点概述
	1. 引言
	1.1 蓝带软件包
	1.2 图像处理与分析

	2. 背景
	3. 设计和特点
	3.1 图形用户设计
	3.2 功能特点

	4. 使用介绍
	4.1 加载一个HRTEM图像并校准比例尺
	4.2 选择FFT和量化的区域
	4.3 CTF调整
	4.4 将SAED数据合并到反射数据中
	4.5 晶体学图像处理（CIP）

	5. 安装
	5.1 计算机要求
	5.2 软件安装
	5.3 许可证和反馈

	6. 参考文献

