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 Twin Minolta X700 cameras (1988) 
 Twin Pentax film cameras 
 Panasonic TZ10 wired by Ekeren (2010) 
 Panasonic M 4/3 cameras 
 Samsung NX1000 (2015) 
 Samsung NX Mini 
 Canon DSLR 
 Panasonic TZ80 wired by TenDam  
 Panasonic FZ2500 
 Sony RX10 

(2019) 
 Sony RX0 
 Sony RX100 
 Sony RX1 (2021) 

Fuji W1 
(2009) 

35 Years of Twin Cameras 



 



 

General Concepts 
 Why bother? 
 Camera arrangement 
 Synchronization 

Outline 
Specific camera rigs 
 Compact Canon with SDM 
 Wired cameras 
 Canon DSLR 
 Panasonic Micro 4/3 
 Samsung NX1000 
 Samsung NX Mini 
 Sony cameras 

 RX0 
 RX1 
 RX10 
 RX100 



 

 Stereo Camera 
 

 Single Camera 
 

 Twin Cameras 

Three Ways to shoot 3D 



 

 Synchro-
nization 

Stereo 
Base 

Stereo  
Camera  X 
Single  

Camera X  
Twin  

cameras   

Various 
lenses 

X 

 

 



 

Twin Cameras Issues: 
 Expensive 
 Heavy 
 Complicated 
 

You have to worry about: 
 Alignment of cameras 
 Matching exposure & focal length 
 Synchronization 
 Post processing of images 



 

Twin Cameras Advantages: 
 Synchronized exposures 
 Variable Stereo Base 
 Different lenses  
 Larger Sensors 
 RAW images 
 Stabilization 
 Burst shooting 
 Time lapse 
 Remote control 
 Better Video 
 

B 



 

Twin Camera Topics: 
 
 Arrangement 
 
 Synchronization 



 

Horizontal 

1. Side-by-side 

2. Z-configuration 

3. Staggering  
Vertical 

1. Bottom-to-Bottom 

2. Top-to-Top 

3. Top-to-Bottom 

 

Six Camera Arrangements 



 

L 

L + g 

 Different distance to near vs. far 
objects leads to different size of 
near versus far objects 

 Cannot be corrected digitally (not 
easily) 

 Users report no problems 

Staggering 

L 

Overlap 

Side-by-side   

Z-Configuration 

 Z-bars are generally custom 
made for a specific pair 

 Shutters move in opposite  
directions 

Lens Spacing: L + g 

L - 2*offset + g 

offset 

L - overlap 

 Easiest to implement: Plenty 
of hardware available and 
generally trouble-free 



 

My Recommendations 
 

 Don’t be afraid to use overlapping 
cameras, if that’s a practical way to 
reduce the stereo base, but be careful 
regarding object distances. 

 When using overlapping cameras with 
infinity I recommend staying at least 
100 x Z away from the near object. 
For the Sony RX100 (Z = 25mm) this is 
2.5m, or about 8 feet.  

 When using a very short focal length 
(24mm full frame equivalent, for 
example) the near object is usually the 
ground, which can be quite close and 
create problems during alignment. I 
prefer to use longer focal lengths (35 
or 50mm) which helps stay back from 
the near object, especially the ground.  

 Don’t be afraid to shoot close-ups 
with overlapping cameras, but make 
sure that the background is blocked. 
Also, instead of getting closer to the 
near subject to increase the image size, 
it is better to stay back and zoom in. 



 

Bottom-to-Bottom 

H 

 If the lens is offset to the top this can 
bring the lenses closer together 

 Interesting implementation: Space 
cameras so the eyes can view 
through both viewfinders to compose 
in 3D 

 Easier to implement if the tripod screw 
is centered with the lens (g = 0) 

 Drawback: Images are in portrait  
orientation (true for all 3) and shutters 
move in opposite directions H + g 

Top-to-Top 

Top-to-Bottom 
 Advantage: Shutters moving in the 

same direction 
There is a sync error if there is substantial 
movement during the shutter travel. The error is 
worse at the edges (zero at the center). 



 



 
The most straightforward way to connect two cameras bottom-to-
bottom is to use a single screw piece. This is only possible if the 
camera’s lens is aligned with the tripod screw. This is the case for 
quite a few cameras (Sony RX1, most Panasonic M4/3 cameras, etc.) 
but not all (Sony RX100, some small Panasonic cameras, etc.). 
 
The screw piece is a 1/4-20 screw, which means that it has a 1/4" 
diameter with 20 threads per inch. In addition to the screw, you need 
some kind of friction pad to help with the alignment and to keep the 
cameras together. 
 
You can take some of the guesswork out by using the fact that these 
screws have a pitch of 1/20” = 1.27mm. So a full revolution of the one 
camera with respect to the other moves the cameras by 1.27mm. 
Common materials that you can use for padding: 
 Rubber: 2mm (can be compressed a bit) 
 Cardboard: 0.5-1.0 mm 
 Paper: 0.1 mm 

BTB Kit For Sale 



 

Red rectangle 
Cameras horizontally 

Yellow rectangle 
Cameras vertically 

Sensor Aspect Ratio: 3:2 

Display Aspect Ratio: 16:9 

v1 

v2 

Vertical composition is cropped 1:1 to fit the display. Compared to the 
horizontal composition, it has lost field of view in the horizontal 
direction. But it has less deviation since the stereo base is smaller. 

Vertical composition enlarged (and cropped vertically) to match the 
aspect ratio of the horizontal composition (3:2). Focal length/
magnification and deviation have increased by 1.5x 

Stereo Base RX0 RX1 

Horizontal 60mm 130mm 
Vertical 40mm 66mm 

Sensor Used (RX1): 24x24mm 

Sensor Used (RX1): 16x24mm, EFL = 1.5x35mm = 52mm, EB = 99mm 



 

Converting from 
one configuration 

to another 



 

Converting from Parallel to Overlap 



 

Converting from Parallel to Vertical 

Bar designed and produced by David Burder 

108 mm 

70 mm 



 

Other Camera Arrangements 

Face to Face? 
Perpendicular? 



 

Everything is possible with mirrors 
or prisms + a bit of smoke 

Semi-Transparent Mirror 
(beam splitter) 

B 



 

Macrobox 

Commercial Macrobox: 
 One camera stationary 
 Other can move 
 Range of stereo base 

0-50mm (hypostereo) 

From: http://www.digi-dat.de/ 



 
Twin Panasonic Cameras (wired by Ekeren) and flash, remotely triggered  



 

Synchronization 
 What is it? 

 How is it evaluated? 

 How is it quantified? 

 Why is mis-synchronization a 
problem? 

 What is good synchronization? 

 How is it achieved? 

How close the two  
cameras fire together 

By photographing a 
moving object 

Retinal Rivalry & possible 
depth anomalies 

It Depends 

By the degree (time) of 
mis-synchronization 



 

Evaluating Synchronization 

Systematically / Scientifically 
 CRT Monitor 
 Swinging Pendulum 
 Spinning Wheel 
 Fast switching LED lights 

 

Casually 
 Photograph everyday 

moving objects  
 

People walking, car traffic,  
wind blowing, running water… 

From: www.3dtv.at  



 

Why is mis-Sync a Problem? 
What is important is how 
fast is the object moving 
across the frame 
This is affected by a number of variables such as: 

 Speed of movement 
 Size of object  

 Distance 
 Focal length 
 Cropping & enlargement 

 Viewing Conditions 
 Direction of movement 

Horizontal: Small movement 
can interfere with depth 

Vertical: Cause 
retinal rivalry 

Perpendicular: 
Least troublesome 



 
Mis synchronization: Sony RX10 at the ISU Congress in Germany (bike is “floating”) 



 

Camera Triggering 

1. Finger Triggering 

2. Mechanical Triggering 

3. Cameras wired internally 

4. Electrical triggering through 
remote ports 

5. Wireless Triggering 



 

Triggering via Remote Port 
Camera with Remote Port Remote Cable (plug & switch) 

How it works: 

 Plug Cable into Remote Port 

 Half-Press switch button,  
focuses 

 Fully press button, fires  
shutter 

Opening the remote, you find: 

 Three wires & a two way switch 

 Touching (sorting) 2 wires focuses 

 Sorting all 3 wires fires the shutter 

 For two cameras, combine two plugs into 
one switch 



 

Generic Configurations 
For triggering via the Remote Ports 

1. 

2. 

3. 

Use a camera remote cable 
(one side has the camera plug, the 
other side a 2.5mm common plug) 

2.5mm connector 

No switch Cameras are fired from 
one cameras' shutter button 

2.5mm splitter 

Two stage switch 

Remote Control 

Note: These general configurations apply for some 
cameras (Samsung NX1000, Canon DSLR, Sonys) 
but not all (Panasonic M4/3). Do your research 
before twining a particular camera system. 



 

Why isn’t Remote Port 
Synchronization perfect? 

When the switch is pressed, the signal is sent 
simultaneously to each camera to fire the shutter 

Electricity travels with the speed of light,  
so why isn’t synchronization perfect? 

1. Small delays exist in every electromechanical 
system 

2. Modern digital cameras are like computers. 
Pressing the shutter button (or giving the signal to 
the remote port) does not mean that the camera 
will react instantly to fire the shutter. 



 

Courtesy of John Hart 

 In many cameras the remote 
ports are polled cyclically 
(typically 1/30 s) 

 Delay is not noticeable when 
using one camera but it can 
be a problem when using two 
cameras 

1/30s Polling 

Because the frequencies of the 
internal cycles are not identical, this 
polling leads to a “drift cycle” where 
sync varies from ~1/30s to zero 

1/30s 

1/30s 

Camera checks 
if signal is given 

Signal to fire 
the shutter 

Delay 
(~1/100s) 

Signal to fire 
the shutters 
for both cam-
eras 

Twin camera mis-
synchronization 

Camera #1 

Camera #2 



 

Assisted Triggering via Remote Ports 

 SDM 
StereoData Maker 

 Sony 
LANC 

LANC Shepherd 

 3DSLR 
Master 
Damir Vrancic 

 Software hack for certain 
Canon compact cameras 

 Excellent synchronization 

 

 External Control Unit 

 Powers cameras simultaneously 

 Monitors signal to remote ports 

 Applies time delays 

When cameras are powered at the 
same time, their internal cycles are 
most likely synchronized so the 
cameras fire at the same time 



 

What is good Synchronization? 

Also important, in addition to the average 
synchronization is consistency:   
How consistent is the synchronization? 

Synchronization   

0.01ms 1/100,000s Freezes everything except 
for bullets and propeller tips 

0.1ms 1/10,000s Required for fast moving 
objects (sports, etc.) 

1ms 1/1,000s Will freeze most ordinary 
motion 

10ms 1/100s OK for slower moving  
objects (slow walk) 

100ms 1/10s OK for slowly drifting  
objects (clouds) 

Finger 
mechanical 

Wired & 
Remote 
Port 

Assisted & 
low power 
flash 

Canon DSLR 
Sony 
Samsung 
 
 
Micro 4/3 
(polling) 

There is a lot more to say about twin 
camera synchronization than what was 
covered here. Do your research! 



 

High Speed Synchronization w/ Flash 
Flash duration depends on power 
 Duration at full power ~ 2 ms 
 Duration at minimum power ~ 0.1 ms 
 
One can use the short flash duration 
to freeze fast motion 
 
 Camera synchronization not an issue 
 At low ambient light (dark) both shutters open 
 Flash fires 
 Duration of exposure = flash duration (short) 



 

Synchronization & Shutter Speed 

If a shutter speed causes a certain amount of blur then  
a mis-synchronization equal to this shutter speed 
will cause a displacement of the same amount as the blur 
 
Interesting practical way to estimate synchronization: 
See how much blur you get at a given shutter speed. If you get no blur then 
this amount of mis-synchronization is not a problem. 
 

Volleyball photographed with one camera and shutter 
speed of, say, 1/100s. There is a blur (size of blur = d) 

d 

Volleyball photographed with two cameras and shutter 
speed of 1/1000s (no blur). There is a mis-synchronization 
of 1/100s (10ms) between the cameras. This causes a  
displacement (d) 



 
Ball is out of place because of mis synchronication 



 

L 

R 

Ref Shutter Speed = 1/500s 



 

 Canon compact w/SDM 
 Wired cameras 

 Panasonic wired by Ekeren 
 TZ80 by TenDam 

 M4/3 cameras (Panasonic/Olympus) 
 Canon DSLR 
 Samsung  

 NX1000 
 NX Mini 

 Sony w/ Multiport 
 A6000, RX (1, 0, 10, 100), and others 

Practical Twin Camera Rigs 



 

StereoData Maker 
 Software hack for certain Canon 

compact cameras 
 Download firmware, copy to SD cards, takes 

over camera control 

 Need USB cables with powered switch 

 Pressing the button gets the cameras ready 
(screens blank), releasing it fires the shutters 

 Excellent synchronization 

 For more information google StereoData 
Maker 

 



 
Action shot by Rick Shomsky using twin Canon cameras & SDM 



 

Wired Cameras 

Panasonic TZ10 on  
z-bar (NSA Convention, 
Colorado 2011) wired 
by Ekeren 



 
Pole 3D photography with twin Panasonic cameras wired by Ekeren 



 
Pole 3D Example 



 



 

Weak points: 

 Small sensor 
 Rather poor / inconsistent synchronization (typical of 1/30 polling) 
 Care required to match settings 
 Large minimum stereo base (side-by-side), not a normal stereo camera 
 Wires can break with use 

Panasonic TZ80 Wired 

Strong points: 
 Fast Startup, quick & accurate focus  
 Colorful sharp images w/ good light 
 Wide end (24mm EFL) works well 
 Long FLs (300mm eq) are useful for 

close-ups 
 Excellent stabilization 
 Uncomplicated connections 
 Flexible Stereo Base 



 
Wired TZ80 at the zoo 



 

CANON DSLR cameras 
 
 Excellent synchronization 

(~1ms)  
 
 Simple connections 
 
Full-frame cameras too heavy for 
me to use in the field. 
 
Takeaway: The best camera system is no 
good for you if it is too heavy to carry or 
too complicated to use 
 
The best cameras are the ones you  
most likely have with you and enjoy to 
use 



 

Panasonic M 4/3 cameras 

 Popular & attractive system 
w/lots of support 

 Good quality in compact size 
 Compatible with Panasonic 

3D lens 
 Remote works with 

resistance so it is not straight 
forward 

 Inconsistent synchronization 
due to 1/30s polling 



 

Samsung NX1000 

(1) Lens offset from the center by quite a bit 
(2) Remote port is on the right side 
(3) Wide lens mount, can be used to hold cameras  
 
1 + 2 = The lens spacing in the z-configuration is as short as 68mm 

34 mm 1 

3 

2 



 

Samsung NX1000 

Strong points: 
 Compact & decent sensor size 
 Good synchronization 
 Good lens selection 
 3D support available 
 Normal spacing in z-configuration 
 Uncomplicated use of Flash 

 Weak points: 
 Dead system 
 Older cameras, missing newer features 
 Not very reliable 



 



 

Samsung NX1000 (1st place on-site competition NSA 2017) 



 

Samsung NX1000 (68mm spacing), 24mm lenses (equivalent), bounce flash 



 

Samsung 
NX Mini 

Strong points: 
 Larger sensor (1 inch) for a 

compact camera 
 Interchangeable lenses (but 

small selection) 
 Tilting screens 
 60mm spacing in z-config 
 

Weak points: 
 Dead system / no support 
 Poor synchronization 
 No flash 



 
“Family Portrait” - Samsung NX-Mini (60mm), tilted screens to compose, remotely triggered  



 

A7, A7R, A7S, A9, A58, A68, A77II, A99II, RX1 
A5000, A5100 
A6000, A6100, A6300, A6400, A6500, A6600 
A3000, A3500 
RX0, RX10, RX100 
HX300, HX350, HX400, HX50, HX60, HX80, HX90 

Sony Twin Cameras 
 Innovative 
 Expensive 
 Multi-port 

 Excellent Synchronization 
 Uncomplicated connection 

 Sony reputation & reliability 
 Large variety of cameras 

Full frame 

“1 inch” sensor 

APS-C sensor 

1/2.3 inch  



 

All Sony Cameras: 
Many versions co-existing 
Latest version very expensive 
Earlier gently used are affordable 

RX100: Compact travel 
camera highly acclaimed 
versions 1-7  ($1300) 

RX10: Bridge 
type camera with 
very long zoom 
range (24-600mm) 
versions 1-4 ($1700) 

RX0: GoPro type camera 
compact, waterproof  
versions 1-2 ($700) 

 Fixed Zeiss lens 
 Multiport  
 Most have 1” sensor 

Sony RX  
cameras 

RX1 Full Frame 
camera w/fixed 
35mm lens  
versions 1-2 ($2000-
$3000) 



 

Sony RX0 camera 

60 mm 
40 m

m
 

 Zeiss 24mm (equiv) lens 
 F4 fixed aperture 
 Tilting screen (II) 
 Multiport terminal 
 Waterproof 
 Tripod socket 
 



 

Twin RX0 camera mounting 
60 mm 

40 mm 



 

Advantages 
 

 Compact, easy to carry 
 Good quality wide lens 
 Excellent synchronization 
 Simple connection 
 Variable stereo base from 60mm 

(or 40mm bottom-to-bottom)  
 Tilting screens 
 Splash proof, shock proof 

Issues 
 

 Image quality not great 
 JPEG over processed 
 Wide angle lens not ideal 
 No image stabilization 
 Tends to overexpose 
 Does not handle high contrast or 

backlit scenes well 
 Small screen (difficult to see) 
 Small / minimal buttons (difficult 

to change settings) 
 Not robust built 

Bottom Line: It is a compromise 
 You get variable stereo base (with short minimal) & excellent 

synchronization in a compact package 
 But not the image or built quality of other larger cameras (RX10, or 

RX100) which have the same sensor but better (zoom) lenses, better 
image processing and more features (stabilization, easy to use 
controls) 



 

Sony RX0II at ground level, using tilting screens to compose 



 

Sony RX100 90 mm 

 Currently there are 7 versions of the RX100, summarized here: 
https://en.wikipedia.org/wiki/Sony_Cyber-shot_DSC-RX100 
all have multiport, except for 1 (avoid) 

 All cameras have the same dimensions: 102 x 58 mm 

 Lenses vary: 28-100 f1.8 (1, 2) 24-70 f1.8 (3-5), 24-200 f2.8 (6-7) 

 EVF: 3-7 

115 mm 

60 mm 

75 mm 



 

Show during cruise. Sony RX100 vi 



 

Tips for Using Twin Cameras 

1. Matching settings 
 Shooting mode /

Exposure 

 Focus (single auto 
focus - avoid C) 

 Zoom (step) 
 
2. Firing Shutter:  
 

Half-press shutter to lock focus, 
fully-press to fire the shutter 
 
(if you hurry, you will most likely end up in mis-
synchronization) 

Sony RX100 



 

Twin Sony RX10 IV 

 25x ZEISS Vario-Sonnar T* zoom lens, 
(24-600mm) 

 20.1MP 1" Sensor   

 Perfect for long distance nature 
photography 

 I use it in the configuration shown here 
which allows me to compose in 3D 



 

Twin Sony RX10 



 
Hawk at Bird Rehabilitation center, Sony RX10 (zoomed at 600mm) 



 

Bird nest - Sony RX10 zoomed at 600mm and cropped 



 
Shot with the Fuji W3 zoomed at 135mm from the same spot (compare the size) 



 

Viewing in 3D - A Luxury? 
 

 See a clear & sharp 3D image even under full sun 

 See camera alignment zooms matched, vertical alignment  

 See & set the stereo window by adjusting the convergence  

 See the 3D composition & move around to improve it 

 See the background & move around to eliminate distractions 

 Improve ratio of good pictures & reduced time in post processing 

 Preview the picture taken in 3D for mirrorless cameras, not DSLR 
 
 

It’s like using a Giant pair of 
Binoculars 



 

 Full-frame camera 
 42.4 MP sensor (allows for extreme 

cropping) 
 Fixed Zeiss Sonnar T* 35mm f/2 lens   
 Compact (for the sensor size) 
 Physical Controls & Magnesium Alloy 

Construction = professionally built 

Sony RX1RII 



 



 

Mt Rainier at NSA 2022 (Sony RX1II - example of scenic shot) 



 

Tacoma at Night, NSA 2022 (example of night photography with the Sony RX1) 



 

Example of extreme cropping with the Sony RX1 
 
Left: Original pictures using the fixed 35mm lenses 
 
Bottom: Cropped about 4x (~135mm eq. FL) for a nice portrait 



 

Stereo Realist (1984) RBT S1 (1994) 

Fuji 3D (2009) 

Sony RX1 
 (2022) 

70 mm 

59 mm 

75 mm 

66 mm 

Favorite Stereo Cameras through the Years 



 

3D with TWIN CAMERAS  

 Why? Better quality, variable stereo base, choice 
of lenses, etc. 

 No one system is perfect (compact, easy to use, 
normal base, good synchronization) or good for 
everything 

 Keep looking / experimenting! 


