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2 Brief description 

The IRMA MATRIX sensor is a product developed by iris-GmbH for the purpose of passenger 

counting. It serves for determination of the number of passengers boarding the vehicle and 

alighting from it. For this purpose it is installed above passage areas through which the 

passengers must pass when using public transport, e.g. above the doors of a bus. 

2.1 Measuring principle 

In the area of the polycarbonate window of the sensor there are two zones with infrared 

LEDs arranged in a matrix pattern which fully illuminate a certain door area and thus 

detect motion in it (detection range). If an object enters the detection range of the sensor, 

the infrared light emitted is reflected and again received by the light-sensitive matrix 

consisting of 20 x 25 pixels. The light-sensitive matrix is located in the centre of the 

polycarbonate sensor window. 

In accordance with the method for distance measuring using the signal travel time (Time 

of Flight - TOF in English) the sensor determines the distances of each of the 500 pixels 

simultaneously, basing the calculation on the phase difference and the travel time 

difference between the light rays emitted and those received. 

In correspondence with the 3-dimensional shape of the object the distances will vary, 

providing an image of the object revealing its individual shape. 

If this image is recorded with a PC e.g. during a test ride, the user will get a film yielding a 

geometrically exact rendering of the motions of objects in the detection range of the 

sensor (3D image streaming). 

2.2 Mounting IRMA MATRIX 

IRMA MATRIX sensors can be mounted in the upper part of door trims (coves1) either flush 

countersunk or on the surface (sensor versions DIST500-F in flush mount version and 

DIST500-A in surface mount version). 

For sensor mounting additional attachment sets are required: 

• For DIST500-A (surface mount version) see FIGURE 3, page 8. 

• For DIST500-F (flush mount version) see FIGURE 4, page 9. 
 

When the IRMA MATRIX sensor is mounted with connector sCON-F-12(-PoE), no 

attachment set is required. The shape of the sCON-F-12(-PoE) is flat and adapted to the 

sensor geometry which allows the housing to simultaneously provide for the attachment. 

The shape of this sensor permits a reduction of the required installation depth behind the 

cove. 

Only one IRMA MATRIX sensor per standard vehicle door is provided for. 

 

 
                                                                 
1 A cove is a paneling in the vehicle, here in particular above the door, into which the sensor is fitted. 
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3 Mechanical design and housing configuration 

3.1 Mounting IRMA MATRIX surface mount version  
with sCON-S (standard) 

 

1 IRMA MATRIX sensor, surface mount version (DIST500-A) 

2 Attachment set  "Set_DIST500A-blank-01"  

3 Chassis or cove2  

 4 Connector sCON-S (standard) with  
 CAN or Ethernet interfaces 

5 Window made of Makrolon 

Figure 3: Mounting of IRMA MATRIX surface mount version with sCON-S (standard)  

Dimensions above the chassis  
(visible section): 

Height x width x length: 
22 mm x 53 mm x 165.5 mm 

Dimension underneath the chassis  
with sCON-S (standard): 

A = 21 mm - thickness of the chassis in mm 

                                                                 
2 A cove is a paneling in the vehicle interior - here in particular above the door, into which the sensor is to be fitted. 
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3.2 Mounting of the IRMA MATRIX flush mount version 

3.2.1 With connector sCON-S  

 

1 IRMA MATRIX sensor, flush mount version (DIST500-F) 

2 Chassis or cove3 

3 Attachment set "Set_D500F-01" 

 

 4 Connector sCON-S  with  
 CAN or Ethernet interfaces 

5 Window made of Makrolon 

Figure 4: Mounting of IRMA MATRIX flush mount version with connector sCON-S  

Dimensions above the chassis  
(visible section): 

Height x width x length 
max. 4 mm x 58 mm x 188 mm 

Dimension underneath the chassis:  
height A = dimension (with sCON-S) 

 
A = 39 mm - thickness of the chassis  
 in mm 

Height B = sensor dimensions B = 26 mm - thickness of the chassis  
in mm 

                                                                 
3 A cove is a paneling in the vehicle interior - here in particular above the door, into which the sensor is to be fitted. 
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3.2.2 With sCON-F-12 connector 

 

1 Allen countersunk head screw, Allen key size 3 

2 sCON-F-12 of the sCON-F-12-CC-E type with two CAN and one  
 Ethernet interfaces 

 3 Leaf spring  

4 Cove4 (here e.g. 4 mm thick) with rectangular cutout 

5 IRMA MATRIX sensor of the flush-mount version (DIST500-F) 

Figure 5: Mounting of IRMA MATRIX flush mount version with connector sCON-F-12 

 
1 sCON-F-12 3 IRMA MATRIX sensor of the flush mount version (DIST500-F) E = 31 mm - material thickness of cove 

2 Leaf spring 4 Cove  Typical mounting depth = 29 mm (23 – 30 
mm)  A = 31 mm 

 

Figure 6: Dimensions of IRMA MATRIX flush mount version with sCON-F-12 connector 

                                                                 
4 A cove is a paneling in the vehicle, here in particular above the door, into which the sensor is fitted. 
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6.2 Technical data of the IRMA MATRIX sensor 

Parameter Symbol min. type max. Remarks 

Operating conditions 

DC power supply UVp+ in V  16,8 +24 33,6 External power supply 

Power consumption PN in W  6 9 With the vehicle door open and +24V 
DC +25 °C (+77 °F) ambient 
temperature 

Operating temperature 
range (acc. to EN 50155) 

TB in °C 

(°F) 

-25 

(-13) 
 +70 

(+158) 

TB = operating temperature 

Operating temperature 
range 

TB in °C 

(°F) 

-40 

-40 
 +70 

(+158) 

TB = operating temperature 

Interface transmission rate 

Ethernet 

in Mbit/s   100  

Interface transmission rate 

CAN 

in kbit/s  125 250 depending on the protocol 

MTBF11 in h  1.24 x 106  at +25 °C (+77 °F) 

Storage, transport 

Temperature range 

(acc. to EN 50155) 

TL in °C 

(°F) 

-40 

(-40) 
 +85 

(+185) 

TL = storage and transport 
temperature 

General information 

Weight 

Surface mount version 

in g 
(approx.) 

 260  Weight without sCON connector  

Weight 

Flush mount version 

in g 
(approx.) 

 340  Weight without sCON connector  

Weight of sCON connector  

depending on type 

in g 
(approx.) 

140  320  

Dimensions over all 

Surface mount version 

L x W x H 

in mm 
 

165.5 x 53 x 22 

 

without sCON connector 

Dimensions over all 

Flush mount version 

L x W x H 

in mm 
 

188 x 58 x 22 

 

without sCON connector 

Housing material  Aluminum die cast  

Material of optical 

openings 

  

Makrolon 2405 

 

Color 450601 

Degree of protection of 
housing (acc. to IEC 60529) 

 IP65; 

IP67 on request 
when connected 

                                                                 
11  Mean Time Between Failures (MTBF): The expected operating time between two consecutive failures. 
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K03 Free of halogen + 
UN/ECE-R 118  

 
Cable quality 03 fully corresponds to cable quality "K2" (the designation K2 is not used in this 
document). 
The cables and wires of cable quality 03 must meet the general minimum technical 
requirements. 
They must also be UN/ECE-R 118 certified and meet at least one of the following halogen-free 
requirements: 
 
- VDE0472-815 
- EN50267-2-1 (hydrogen halide content ≤ 0.5%) 
- IEC60754-1 (hydrogen halide content ≤ 0.5%) 
 

K04 

Railway compatible 
cables according to 
EN45545 R15 HL3 
(halogen-free)  
UN/ECE-R 118 

 
The cable quality 04 fully corresponds to the cable quality "K3" (the designation K3 is not used in 
this document). 
The cables and wires of cable quality 04 must meet the general minimum technical 
requirements. They must also be UN/ECE-R 118 certified and meet at least one of the following 
fire safety standards. Standards for extended fire protection: 
 
- EN 45545-2:2013 R15 HL3 
- EN 50306 
 

K05 

 
Railway cable 
according to EN 
50306 (halogen-
free) 

The cables and wires of cable quality 05 must fully comply with EN 50306. 
Cables and lines marked "in accordance with EN 50306" do not correspond to cable quality 05. 

 

 


