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Brief Overview of Reconstruct

Reconstruct is a program developed in the lab of Prof. Kristen Harris. Reconstruct
allows users to trace and annotate images, thereby creating 3D reconstructions.

In Reconstruct, you can view and trace a series of sequential images, known as “serial
sections”. The section is the individual image, and the series is the whole set of
sections. The series is like a book, and the sections are the pages. Just like the pages
of a book, each section is numbered. (In the Harris Lab, a series generally has around
200-250 sections.)

You can create 3D images in Reconstruct by tracing an object, paging up to the next
section, tracing the object again on that section, and paging up to the next section,
etc.—until you've traced the object on every section. Then Reconstruct can combine all
your traces into a 3D image.

Reconstruct has been used to make 3D images of brain cells, blood vessels, the brain
of an ant, human fetus bone, a sea lily, a fish fossil, metal alloys, tree bark, and spider
genitalia. On Prof. Harris’s website, SynapseWeb, you can check out the many uses of
Reconstruct.

This video, “Cruise through the Hippocampal Neuropil: Brain Cells Visualized”, is a cool
example of what Reconstruct can do.
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Installing Reconstruct and Opening a Series

Open up a series in Reconstruct:
o Download the Reconstruct program here:
http://synapseweb.clm.utexas.edu/software-0
o If you already have a series to work on: In the top left Menu, go to
Series > Open... > select the .ser file of the series you want to open.
o If you don’t have a series to work on: Creating a new series is covered
later in this Manual.

Notes on Reconstruct Files:

e There are 3 types of Reconstruct files: traces, images, and .ser.

« The trace files contain the Reconstruct traces for each individual section. The
.ser file (.ser is short for series) contains traces/information which spans across
many of the sections (such as Z-traces, the trace palette, settings, etc.). The
image files are, of course, the images that you will be looking at and tracing.

« In order to be opened in Reconstruct, the image files, trace files, and .ser file
must be in the same folder.

« When you open a reconstruct series, you select the .ser file to open.

e Series in the Harris Lab are named with a randomly generated 5-letter code,
such as BBCHZ.

This is what the image files, trace files, and .ser file look like all in the same folder
together. Note the last file in the list, the .ser file.

BBCHZ backup “%037_ 7360 ‘“%074__ 7730 W11l 71100 %148_ 71470 %185 71840 BBCHZ.17 BBCHZ.54 BBCHZ91 BBCHZ128 BBCHZ.165 BBCHZ202
2 001__200 F038__ 2370 H075_z740 W12 z1110 H149_ 71480 186 21850 BBCHZ.18 BBCHZSS BBCHZ92 BBCHZ129 BBCHZ.166 BBCHZ.203
“2002__710 0397380 WO76__z750 W13 71120 W1S0_ 71490 “=187_ 71860 BBCHZ.19 BBCHZ.56 BBCHZ93 BBCHZ130 BBCHZ.167 BBCHZser
003220 U040__2300 Ho077_z760  H114_ 71130 15171500 " 188_ 71870 BBCHZ.20 BBCHZS7 BBCHZ94 BBCHZ131 BBCHZ168
“2004__230 0417400 HO78__z770 W15 71140 H152_ 71510 2189 71880 BBCHZ21 BBCHZ.58 BBCHZ95 BBCHZ132 BBCHZ.169
“2L005__z40 U042 7410 Ho079__z780 W16 71150 153 71520 " 190_ 71890 BBCHZ.22 BBCHZ59 BBCHZ96 BBCHZ133 BBCHZ170
2 006__250 F043__ 7420 HO080__z790 W17 71160 H154_ 71530 =191 71900 BBCHZ23 BBCHZ.60 BBCHZ97 BBCHZ 134 BBCHZ171
2L 007__26.0 U044 7430 0s1__z800  H118_ 71170 "H155_ 71540 "H192_ 71910 BBCHZ24 BBCHZ61 BBCHZ98 BBCHZ135 BBCHZ172
2 008__270 F045__7440 F082__z810 W19 71180 W1s6__z1550 =193 71920 BBCHZ.25 BBCHZ.62 BBCHZ99 BBCHZ136 BBCHZ173
2 009__z80 0467450 Hos3__z820 H120_ 71190 H157__z1560 194 71930 BBCHZ.26 BBCHZ.63 BBCHZ.100 BBCHZ137 BBCHZ174
“2010__290 047__7460 HO084__z830 W12l 71200 W158__71570 195 71940 BBCHZ.27 BBCHZ.64 BBCHZ101 BBCHZ138 BBCHZ175
0117100 48 7470 hoss__z840 W12 71210 159 21580 H196_ 71950 BBCHZ.28 BBCHZ.65 BBCHZ102 BBCHZ139 BBCHZ176
012 7110 0497480 086__z850 W123_ 71220 % 160_ 71590 T 197_ 71960 BBCHZ.29 BBCHZ.66 BBCHZ103 BBCHZ.140 BBCHZ 177
013 7120 %,050__ 7490 "%,087__ 2860 %124 71230 "L 161_ 71600 198 71970 BBCHZ.30 BBCHZ.67 BBCHZ.104 BBCHZ.141 BBCHZ.178
0147130 0517500 0882870 W125_ 71240 162 71610 “%199_ 71980 BBCHZ31 BBCHZ.68 BBCHZ105 BBCHZ 142 BBCHZ179
% 015__7140 %052 7510 "%,089__ 7880 "% 126_ 71250 “L163_ 71620 ", 200__ 7199.0 BBCHZ.32 BBCHZ.69 BBCHZ.106 BBCHZ.143 BBCHZ.180
0167150  H053__z520 0907890  W127_ 71260 164 71630 201 72000 BBCHZ33 BBCHZ.70 BBCHZ.107 BBCHZ 144 BBCHZ.181
% 017__7160 %054 7530 H091_ 7900 128 71270 "L 165_ 71640 202 72010 BBCHZ.34 BBCHZ.71 BBCHZ.108 BBCHZ.145 BBCHZ.182
018__7170  WOSS__z540 0922910  H129_ 71280 % 166_ 71650 “%203_ 72020 BBCHZ35 BBCHZ.72 BBCHZ.109 BBCHZ.146 BBCHZ183
% 019__ 7180 “%056__ 7550 "% 093_ 7920 " 130_ 71290 167_ 71660 & BBCHZ.000 BBCHZ.36 BBCHZ.73 BBCHZ.110 BBCHZ.147 BBCHZ.184
F020__7190  OS7__2z560 0942930 W13 71300 = 168_ 71670 BBCHZO BBCHZ37 BBCHZ74 BBCHZ111 BBCHZ.148 BBCHZ.185
0212200  WOS8__2570 T095_ 2040 W13 71310 % 169_ 71680 BBCHZ1 BBCHZ.38 BBCHZ7S BBCHZ.112 BBCHZ.149 BBCHZ.186
Fo022_ 210  059__2z580 096 2950 W13 71320 170_ 71690 BBCHZ2 BBCHZ:39 BBCHZ.76 BBCHZ113 BBCHZ.150 BBCHZ 187
0232220 WO60__ 2590 097__ 2960 W13 71330 171 21700 BBCHZ3 BBCHZ40 BBCHZ.77 BBCHZ.114 BBCHZ.151 BBCHZ.188
0247230 0617600 098 2970 W35 71340 172 71710 BBCHZ4 BBCHZ41 BBCHZ.78 BBCHZ115 BBCHZ152 BBCHZ 189
025__2240  062__z610 F099__ 2980 W1 71350 H173__ 21720 BBCHZS BBCHZ42 BBCHZ.79 BBCHZ.116 BBCHZ.153 BBCHZ.190
0262250  HO063__z620 T100_ 2990 W137_ 71360 H174_ 71730 BBCHZ6 BBCHZ43 BBCHZ.80 BBCHZ117 BBCHZ.154 BBCHZ.191
H027__2260  W064__z630 101 71000 H138 71370 H175__ 21740 BBCHZ7 BBCHZ44 BBCHZ.81 BBCHZ.118 BBCHZ.155 BBCHZ.192
028__ 2270  HO065_z640 102 71010 W19 71380 H176_ 71750 BBCHZ3 BBCHZ45 BBCHZ.82 BBCHZ.119 BBCHZ.156 BBCHZ.193
H029__2280 0662650 =103_ 71020 W1d0_ 71390 “F177__z1760 BBCHZ9 BBCHZ46 BBCHZ.83 BBCHZ.120 BBCHZ.157 BBCHZ.194
030__2290  HO67__2z660 104 71030 W14l 71400 H178_ 71770 BBCHZ10 BBCHZ47 BBCHZ.84 BBCHZ121 BBCHZ.158 BBCHZ.195
0317300  O6B__z670 F105_ 71040 W12 71410 "F179__ 71780 BBCHZ.11 BBCHZ 48 BBCHZ.85 BBCHZ.122 BBCHZ.159 BBCHZ.196
032__2310 0692680 106 71050 H143_ 71420 = 180_ 71790 BBCHZ.12 BBCHZ49 BBCHZ.86 BBCHZ123 BBCHZ.160 BBCHZ.197
0332320  WOT0__z690 H107__71060 Hidd_ 71430 "F181_ 71800 BBCHZ.13 BBCHZ.50 BBCHZ.87 BBCHZ.124 BBCHZ.161 BBCHZ.198
0342330  HO71_7700 108 71070 H145_ 71440 182 71810 BBCHZ14 BBCHZS1 BBCHZ.88 BBCHZ125 BBCHZ.162 BBCHZ.199
0352340  WO72__7710 109 71080 Wide_ 71450 T 183__ 71820 BBCHZ.15 BBCHZ52 BBCHZ.89 BBCHZ.126 BBCHZ.163 BBCHZ.200

2 036__235.0 RO73__2z720  H110__71090 147 71460 184 21830 BBCHZ16 BBCHZ53 BBCHZ.90 BBCHZ.127 BBCHZ.164 BBCHZ.201


http://synapseweb.clm.utexas.edu/software-0

How to Make a Trace
OK, so you have a series open—what now? Let’'s make a trace!
How to make a trace in Reconstruct:

1. Choose the name and color for your trace:

e Inthe top left drop-down menu, open the Series Option window: go to Series >
Options... (or just hit Ctrl-0).

e In the Series Option window, go to the Names/Colors tab.

« Under “Select or modify palette attributes” at the bottom, click on the first palette
square. Selecting that palette square will allow you to name it or change its
attributes.

e Under “Give new traces these default attributes”, next to “Name”, type in a name
for your trace—maybe something like “practicetrace”.

e Click the colored square next to “Border” (i.e. the border outline color of your
trace) > pick your favorite color > OK.
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2. Open the Trace Palette:
e Inthe top left drop-down menu, select Trace > Palette... That opens the Trace
Palette window.
e Inthe Trace Palette, click on your palette square to select it.

Program Series Section Domain [Trace] Object Help

List traces...

Find... Ctrl+f
Select all Ctrl+s
Deselect all Ctrl+d
Zoom to Ctrl+Home

Attributes... Ctrl+a
Palette...

Cut Ctrl+x

3. Choose a tracing tool:
e In the Tools Window, click on the second tool on the bottom— “Draw Freehand”
—the pencil.

Draw Freehand

»QEJ&

4. Make a trace:

« Choose an object to trace.

e Using the pencil, hold down the left mouse-button and carefully move your
mouse around to trace the object.

« Release the left mouse-button when you are done with the trace.

e You are now tracing in Reconstruct!

How to move the image around: While tracing, it is helpful to move the image around
or zoom in and out. In the Tools Window, click on the tool directly above the pencil—
“Pan and Zoom Section”. By holding down the left button and moving the mouse
around, you can move the image left, right, up, and down. By holding down the right
button and moving the mouse toward or away from you, you can zoom the image in and
out.



How to Make a 3D Reconstruction
OK, so you made a trace—what now? Let’'s make a 3D reconstruction!

1. Make traces in more sections:
e Scroll up or hit “Page Up” on the keyboard to go to the next section.
o Trace the same object that you just traced, with the same name, “practicetrace”.
e Scroll up to the next section and trace your object again.
e You can do this for a few more sections if you want. You need a minimum of two
sections traced in order to make a 3D reconstruction.
« Note: All traces with the same name are grouped together as one object.

2. Make a 3D Reconstruction:

e Inthe top left drop-down menu, select Object > List objects... That opens the
Object List window.

e In the Object List, find your trace named “practicetrace”. You might need to scroll
down to find it in the alphabetical list.

o Click on “practicetrace” to highlight it > Scene > Add to Scene. (Or you can
double-click on “practicetrace”, which will also add it to the scene.)

e Yay, you just made a 3D reconstruction!

Objects * . =)

|| Scene List Modify Create Find 1st!
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fObject] Help
List objects...

3D Scene...
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