STEP0: Preperation

(1) Recommanded System: 64 Bits Linux Redhat 5.4 or higher version
(2) make sure your computer has CUDA supported GPU card(s), like Tesla C1060, FX 4800 et al.

(3) make sure you have intalled CUDA 3.1(recommanded for current Gautomatch) or higher version. 

(4) make sure you have installed EMAN1.9

STEP1: Checking the devices.

Input the following command in your terminal:
gpu_info

The outputs will look like the following, indicating that all the three devices can be used for GPU based. These devices are C2050(No. 0), FX 4800(No. 1), Tesla C2050(No. 2) and you can use any of three divices for Gautomatch. If nothing are output, the program will probably not work at all and you must check your hardware as well as GPU drivers.
#######################################################################################

Device 0 Tesla C2050 Success!

canMapHostMemory:            1

clockRate:                   1147000

computeMode:                 0

deviceOverlap:               1

integrated:                  0

kernelExecTimeoutEnabled:    0

maxGridSize:                 65535   65535   1       

maxThreadsDim:               1024    1024    64      

maxThreadsPerBlock:          1024

memPitch:                    2147483647

major:                       2

minor:                       0

multiProcessorCount:         14

regsPerBlock:                32768

sharedMemPerBlock:           49152

textureAlignment:            512

totalConstMem:               65536

totalGlobalMem:              -1476984832

warpSize:                    32

#######################################################################################

Device 1 Quadro FX 4800 Success!

canMapHostMemory:            1

clockRate:                   1204000

computeMode:                 0

deviceOverlap:               1

integrated:                  0

kernelExecTimeoutEnabled:    1

maxGridSize:                 65535   65535   1       

maxThreadsDim:               512     512     64      

maxThreadsPerBlock:          512

memPitch:                    2147483647

major:                       1

minor:                       3

multiProcessorCount:         24

regsPerBlock:                16384

sharedMemPerBlock:           16384

textureAlignment:            256

totalConstMem:               65536

totalGlobalMem:              1609891840

warpSize:                    32

#######################################################################################

Device 2 Tesla C2050 Success!

canMapHostMemory:            1

clockRate:                   1147000

computeMode:                 0

deviceOverlap:               1

integrated:                  0

kernelExecTimeoutEnabled:    0

maxGridSize:                 65535   65535   1       

maxThreadsDim:               1024    1024    64      

maxThreadsPerBlock:          1024

memPitch:                    2147483647

major:                       2

minor:                       0

multiProcessorCount:         14

regsPerBlock:                32768

sharedMemPerBlock:           49152

textureAlignment:            512

totalConstMem:               65536

totalGlobalMem:              -1476984832

warpSize:                    32

STEP2: Template Preperation

(1)Templates must be the same pixel size as the BINNED images you are using for particle selection. For example if your raw images are 1.2 Å per pixel and you are using the 4 times binned images for particle selection, your templates must be 4.8 Å per pixel. 
(2) Your templates must be the same contrast as your images. For example, if you are selecting particles from cryoEM images (the particles are BLACK in your images), your templates must be BLACK.
(3) Templates can be generated from 2D averages or projection from known structures.
(4) Templates with high Fourier frequency (high resolution) are not recommended, it should always be low passed ones, such as 20Å resolution. However, if you are confident about your templates you can use them with higher resolution.

STEP3: Scripts parameter setup
Open Gautomatch_test.com using kwrite or other editor, and modify parameters before “end of user input”. It will look like the following and each of the parameter is explained in the line before it. 

#!/bin/csh –f
#device number, use gpu_info to get the number

set device=0

#The name(s) of all the raw images for particle selection
set all_raw_images="test_???.mrc"
#The name(s) of all templates for particle selection

set all_templates="template/*.mrc"
#The name of output stack

set output="startA.hed"
#The binning factor of the raw images for particle selection, you don’t need to reduce your raw images in advance, instead, the program does it automatically.

set reduce_factor=4

#The width and height of the binned images, highly recommend you use images with equal width and height for FFT reason.
set image_downsize_X=1024

set image_downsize_Y=1024

#The box size for the binned images and the raw images, commonly box_finalsize = reduce_factor*box_downsize. However, box_downsize are not so important since it is ignored in the box filteration procedure. The box format is in EMAN style.
set box_downsize=60

set box_finalsize=320

#pixel size for raw image(NOT binned images) in angstrom(Å)
set apix=0.933
#resolution in angstrom(Å) for low and high pass filter of raw images(NOT binned images)
set lp=20
set hp=200

#cross-correlation coefficient cutoff for peak search in cc_max files.
set cc_cutoff=0.45    #usually between 0.2~0.5, in this case 
#mask RADIUS (NOT diameter) of BINNED templates in PIXEL (NOT in angstrom), only used for CC calculation. For example, if your particle diameter is 220 Å, the binning factor is 4, the un-binned pixel size is 1.2 Å,  this mask number should be close to 220/(4*1.2*2)=23. But we recommend you use a bit large number for better cross-correlation calculation, such as 26.
set selection_mask=26
#maximum distance criterion for peak search of the BINNED images(NOT raw images) in PIXEL(NOT in angstrom). This number should be close to the diameter of the particle, or should be about twice of selection_mask. For example, if your particle diameter is 220 Å, the binning factor is 4, the un-binned pixel size is 1.2 Å, this number should be about 220/(4*1.2)=46. But we recommend you use a bit smaller number in case of unexpected rejections if your particles are NOT SPHERE and look smaller from some special orientations.  
set max_distance=40
#similar to max_distance, but not used in peak search process, instead, this parameter is used in the box filter process. It should be close to the radius of the particle, or half of max_distance.
set filter_mask=25

#In plane rotation parameter of the templates for CC calculation, if your templates do not have any symmetry, start_ang should always be 0, and end_ang should be 360 or so. 
set start_ang=0.0             # recommended 0 always
set end_ang=359.0           # recommended 359 if your template has no rotational symmetry
set delta_ang=2.0            #2.0 to 10 recommended, the smaller, the more accurate, but slower. 
#OUTPUT CONTROL
#whether to keep the low pass filtered images
set keep_filtered_image="YES"              #Yes or NO, recommended YES for first run.
# whether to keep the binned images

set keep_reduced_image="YES"             #Yes or NO, recommended YES
# whether to keep the maximum cross-correlation images

set keep_ccmax="YES"                    #Yes or NO, recommended YES for first run.
# whether to keep the maximum cross-correlation images

set keep_each_box="YES"                 #Yes or NO, recommended YES for first run.
# whether to keep the merged but unfiltered box files from all templates
set keep_all_box="YES"                   #Yes or NO, recommended YES for first run.
# whether to keep the merged and filtered box files from all templates

set keep_filter_box="YES"                 #Yes or NO, Highly recommended YES
# whether to keep the boxed out particles from each images

set keep_each_img="YES"                 #Yes or NO, recommended YES for first run.
# whether to invert the contrast of the boxed out particles from each images

set invert_each_img="YES"                #Yes or NO, depends on your images
# whether to keep all the boxed out particles from all images as a single stack

set keep_merged_img="YES"               #Yes or NO, recommended YES
# whether to invert the contrast of all the boxed out particles from all images as a single stack

set invert_merged_img="YES"              #Yes or NO, depends on your images
STEP4: Run the Scripts

./Gautomatch_test.com |tee Gautomatch_test.log
