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1 - INTRODUCTION 

 
The MEP interface is a computerized mid-exposure pulse generator that can easily be installed by the 
user in older type of cameras that do not have a built-in mid-exposure pulse.  
 
The unit consists of a remote sensor installed directly in the camera body and an external metal box 
housing the circuitry. During the flight, it allows an airborne aerial survey management system (T-flight, 
ASCOT, CCNS, EZtrack, etc.) to log automatically the time and position of each photograph in real 
time.  
 
The accuracy of the MEP (tested in the lab to be better than +/- 50 microseconds with a 1987 RMK 
15/23) is compatible with airborne GPS photo control requirements. The pulse can be directly 
connected to a GPS receiver for photo time tagging. 
 
At the beginning of 2002, there are over 50 Track’Air MEP in operation worldwide, most of these units 
are involved in airborne DGPS work. 
 
BASIC PRINCIPLE 

 
The MEP includes a light sensitive element placed above the camera lens and a microprocessor that 
can accurately measure the actual duration of the exposure and generate a pulse accordingly. At each 
exposure, the microprocessor measures the effective aperture time and uses this information to 
generate the next mid-pulse. The system cycle is the following: 
 
1. The micro-processor measures the actual duration of the first exposure, for example 2 ms.  

2. As soon as the shutter starts opening, the microprocessor receives a signal from the light sensor 
and starts timing. 

3. Half way through the exposure (after 1 ms) the microprocessor generates the pulse. 

4. The light sensor signals the end of the exposure and the microprocessor measures the actual 
duration of the last exposure and stores this value for the next photo. 

The system takes advantage of the perfect timing accuracy and repeatability of the rotary shutters 
used on metric cameras. Thousands of measurements have shown that the exposure time of such 
cameras is extremely accurate and constant.  Therefore using the previous exposure to generate the 
next mid exposure pulse has proven to be practicable and has yielded very accurate results. The 
system is capable of dealing accurately with slow changes in exposure time, although we recommend 
keeping the shutter speed constant during one photo line. If an important change of shutter speed is 
required while on line, simply fire a shot to recalibrate the MEP to the new timing. 

SYSTEM TYPES 

There are 2 ‘basic’ systems available. The most common MEP interface has the microcomputer 
printed circuit built into a small (115x65x30 mm) box with 2 connectors, the box will be used outside 
the camera, while the sensor picking up the exposure of the camera is built into the camera. The 
second one is a slightly smaller box that’s specially designed to be built into the RC10 camera. The 
electronics inside the box provides 3 different leveled mid exposure pulses; TTL falling, TTL rising and 
open collector (O.C.) falling. 
 
INSTALLATION 

The client himself can do the installation of the sensor in the camera. Any technician can carry out the 
modification of a camera in less than 30 minutes without special tools. A document describing how this 
can be done follows below. The same basic principle applies for any type of camera. 
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The light sensor is placed in the body funnel, facing the camera lens so that it does not interfere with 
the formation of the image. The electronic circuit is located outside of the camera (except for the 
special RC10 version of the MEP interface) and is powered either by the TECI or independently by the 
aircraft electric supply (8 - 28Volts D.C.). The RC10 MEP interface drains its power from inside the 
camera. 
 
OPERATION 

The operation of the unit is confined to connecting it to the TECI or the aircraft power supply. 
The unit operates within the normal range of exposures required by color and panchromatic material 
under normal yellow filtering. It has not been tested with other filters (including I.R.). 
 
If possible, the shutter speed should not be adjusted during a photo line. The exposure should 
preferably be changed via the lens aperture, as this has absolutely no effects on the system. 
Necessary changes to the shutter speed should be carried out during a turn and a photo should 
preferably be triggered before the start of the run to re-calibrate the system after a change of shutter 
speed. 
 

MAINTENANCE AND GUARANTEE 

There is no maintenance required. The guarantee includes 18 months unconditional replacement in 
case of malfunction. The sensor built into the camera however is built as small as possible to make 
sure it does not influence the photos made whatsoever and therefore the sensor is a bit sensitive for 
damage and should be treated accordingly! 
 
ACCURACY AND SUITABILITY TO THE TASK 

It must be clear that Track'air is not a mapping company and we are not qualified to carry out a 
photogrammetric evaluation of the MEP interface ourselves. Track’Air guarantees that the MEP 
circuitry will generate an electric pulse within 50 microseconds of the actual mid exposure if the system 
is properly installed and operated according to the instructions. Currently dozens of aerial survey 
companies world wide are using the Track'air MEP interface for GPS supported photogrammetric 
work, but this does not imply that Track'air guarantees that the MEP will be suitable for any specific 
type of work. Again, we guarantee an electrical pulse within 50 microseconds from the camera mid 
exposure, which is all.  
 
If you feel that your results are not satisfactory, you can return the MEP within 6 
months of purchase for total refund. 
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THERE ARE THREE ‘BASIC’ KITS AVAILABLE, WHICH ARE D ESCRIBED BELOW: 

 
1. The RMK MEP kit.  This system is designed for usage with the RMK camera in combination 

with a Track’Air TECI system, but it is built up universal to make usage with other cameras 
also possible (like RMK-IRU or RC8 cameras). The kit exists of the following parts: 
 
· The standard MEP generator box 
· The MEP-to-TECI connection cable (DB9f-DB9m) 
· The MEP sensor with LEMO-4 plug 
· This manual 

 
2. The ‘stand alone’ MEP kit.  This is the kit specially designed for applications where the MEP 

generator is used without the Track’Air TECI system. The connection cable is a Y-cable that 
has bananas at one side, for the power connection, and a BNC mid exposure pulse output at 
the other. The default mid exposure pulse level is TTL falling. If necessary this output could be 
changed, please contact us if you need that option. The kit exist of the following parts: 
 
· The standard MEP generator box 
· The MEP connection cable (Y-cable with bananas and BNC) 
· The MEP sensor with LEMO-4 plug 
· This manual 

 
3. The RC10 MEP kit.  This is the kit specially designed for applications where the MEP 

generator is used inside the RC10 camera, and the mid exposure pulse is outputted at the 
horizon plug of the camera. The cable connecting to the TECI is delivered with the kit and also 
a special adaptor is provided to be able to use the RC10 MEP generator without the Track’Air 
TECI system. The default mid exposure pulse level is TTL falling, this should be used together 
with the TECI, by changing the MEP cabling inside the camera the output pulse level can be 
changed. See also the description further in this manual. The kit exist of the following parts: 
 
· The RC10 MEP generator box (smaller box with cabling in stead of a DB9 connector) 
· The RC10 MEP horizon plug connection cable 
· The adaptor to connect a BNC cable 
· The MEP sensor with LEMO-4 plug 
· This manual 
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STANDARD MEP (FOR RMK, RC8 & MORE) 
 

 
MEP RC10 

 
 

SENSOR 
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2 - INSTALLING THE SENSOR IN AN RMK  

INSTALLATION.  
The MEP sensor is a silicon chip, which has to be placed in the camera cone, facing the lens. The 
whole installation consists only in placing the sensor in its position, passing (carefully!) its wire from the 
cone to the outside of the camera. The easiest way to pass the wire is to drill a small hole directly 
through the lens cone housing. This operation is simple to carry out and without danger for the camera 
if normal precautions are taken. Other methods are also possible.  
 
 
 

 
 

 
 

Place the sensor below the photo number prism. 

Run the wires long the edge of the lens and glue them 
into position. 

Drill a 6.5 mm hole and run the 4-pin LEMO connector 
and the wire through the hole. Fill the hole with black 
silicone on both side of the lens cone. 

Glue the sensor in place below the prism. 
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PROTECTION INSIDE THE LENS CONE 

 

 
 

 
 

 
 
 
 
 
 

 
 
DRILLING 

 

 
 
 
 

Drilling with HSS drills. 
Starting with 2mm then 3.5mm and 
finally 6.5mm.. 

Also protect the 
outside of the cone 

Protect the lens against 
possible drop of object… 
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Good thing that you did protect that lens 
properly! 

We have chosen to install the sensor 
underneath the counter but you may 
decide what is the best place for yourself. 
(here the camera has an additional 
fiducial mark attached to the counter) 

The 6.5 mm hole seen 
form inside and outside 
the lens. 
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The sensor is first glued into the 
correct position using “one second” 
glue (mask the sensor lens with 
tape!) 
 
The sensor is then further glued and 
fixed with black silicon in its position 

The cable is then glued and protected 
with low reflecting black adhesive tape 
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SENSOR (WHITE) CABLE 

 
The white cable used for the MEP-sensor is a very special cable used for medical applications such as 
electronic implants. This cable is specially designed to prevent external ‘noise’ from influencing the 
(very weak) signal from the sensor to the MEP generator. The cable is fragile and will not support to be 
sharply bent! 
 
 
 
 
 

Drill a hole for the cable or use an 
existing opening. 

Inside the camera body the cable has to be fixed 
and protected against pulling and dragging 

Recommended position of the MEP on the front 
of the camera. The MEP is best fixed with 
“Velcro” the camera body, standard available on 
the MEP 
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3 - INSTALLATION IN AN RC10 

The installation makes use of the existing horizon camera wiring and plug. On most cameras this 
option was not installed but the wiring was laid in the camera. Although the MEP installation requires 
that you connect the MEP to some camera wires, please relax; your camera does not use these wires. 
If you follow the instructions, the installation will work and will not affect your camera. 
 
1) PLACE THE SENSOR IN THE CAMERA AS FOLLOWS 

 
 
 
 

 
 
 
 

Attach the MEP 
box with Velcro 
at the bottom of 
the cone. 

Connect the MEP 
to the connector as 
described on the  
next page. 

Drill a 6.5 mm hole to 
pass the sensor plug 
outside of the lens. 
 
Use black silicon  (or 
black tape) so that no 
light penetrates the 
lens.  

Fix the sensor to the surface 
of the cone, either with glue 
or with a bolt. Make sure the 
sensor does not affect the 
image. 

Unscrew this 
connector from the 
lens cone body 
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2) CONNECT THE MEP TO THE CONNECTOR AS FOLLOWS 

 

 
 
Use one of the following signal levels to output from the MEP/camera: 
 
GREEN WIRE = OPEN COLLECTOR output  (transistor switching to ground on pulse) 
BROWN WIRE = TTL falling output (constant 5 volts, falling to ground for 10ms on pulse) 
!! CUT AND ISOLATE UNUSED WIRE !! 
 

IMPORTANT 

As shown above, the MEP can output 2 signals: TTL low and/or open collector.  

You must match this with what your GPS requires. Check the manuals to see what type of pulse it 
requires.  If the GPS pulse should be TTL and then connect the brown wire to the wire 18, otherwise 
connect the green wire to cable 18. Make sure to isolate the unused wire. The TECI requires a TTL 
falling leveled pulse to operate properly!
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CONNECTIONS ON THE RC10 CAMERA 

 
The pulse will be available on the "horizon" camera connector, situated on the drive unit. The package 
for the RC10 MEP interface includes the cable connecting between the TECI and the ‘Horizon’ plug. 
Also an adaptor is delivered in case the MEP is used to connect directly to the GPS receiver. The 
output-pulse is then available at the BNC plug, and a standard BNC connection cable can be used to 
connect to the event input of your GPS receiver. 
 

Pin A = Ground 
Pin C = mid exposure pulse (level depending on installation!) 

 
Required connector type: Male mil specs pattern 105 free plug type 12-08P. Normally the connector-
cable is delivered with the MEP. 
 
 

Front view of the connector on camera body . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

C 

A 
Horizon 
plug. 
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4 - INSTALLATION IN AN RC8 

The installation is relatively simple and can be handled as convenient. Please refer to RMK installation 
for details and remarks on the installation. 
 
RECOMMENDATIONS 

 
· Normally, the MEP electronic box must be installed outside of the camera; the sensor cable can be 

passed through the auxiliary instrument door. If the box is installed in the camera, then it must be 
placed in a location where it will not be affected by electronic noise. 

 
· In any case, do not remove the connector of the sensor cable. The easiest method to place the 

sensor is to drill a 6.5 mm hole in the lens funnel, pass the sensor-cable-plug assembly and close 
the hole with black kit/glue or tape to make it light proof.  

 
· Do not ever pull the sensor cable, it is fragile and could break internally. 
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5 - PULSES 

3 Pulse levels are available at the of the DB 9 connector; TTL falling, TTL rising and open collector to 
ground. The standard wiring of the cabling delivered with the kits is connected to the TTL falling output. 
This is done to connect easily to the TECI, which expects the TTL falling signal to come in, and also 
because most recent GPS receivers can be set to receive various pulses of which TTL falling is the 
most common. In the past the MEP had a switch to set the output pulse to the level wanted, but the 
current version of the MEP does not have that function anymore. There is only one way to change the 
level at the end of the cable; rewire the connector at the DB9 connection of the standard MEP or rewire 
the cabling inside the RC10 camera (only 2 optional levels available with the RC10 MEP, see RC10 
description).  
 

PLEASE NOTE: The pulse required by the GPS receiver  and 
the pulse sent by the MEP MUST be the same or ELSE ALL 
RECORDED MID POINTS WILL BE SHIFTED!  
 
The available signals are the following: 
 
TTL LOW ACTIVE 

The high to low-level transition marks the event (the falling edge of the pulse is the event). 
 
TTL HIGH ACTIVE 

The low to high-level transition marks the event (the raising edge of the pulse is the event). 
 
LOW ACTIVE OPEN COLLECTOR OUTPUT 

The transistor inside the MEP switches to ground during the pulse. The start of the switching is the mid 
exposure moment. 
 
Default all MEP cabling is wired such that the TTL falling signal is available for the TECI-3.  
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6 - TECHNICAL SPECIFICATIONS 

 

· Power supply   8 - 28 V   D.C. 

· Max. current  100 mA  max. 

· Exposure time  0.8 - 60 ms 

· Accuracy   +/- 50 ms 

· Mid point pulse length 10 ms (+/- 10%) 

· Voltage   TTL (low active, high active), open collector to ground. 

· Max. current  100 mA (sink and source) 

· Output impedance  » 50 W 

· Repetition time  0.75 s 

 

 


