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Introduction 
 

As Real Time Passenger Information (RTPI) display signs are being installed in city centres in 

greater numbers, the need to announce transport information audibly to the visually impaired 

has been recognised. In a move to make RTPI displays RNIB compliant, the REACT Receiver 

has been developed. 

The REACT Receiver is designed to receive signals from a RNIB REACT Fob, and provides 

trigger signals to the RTPI display.  There are three types of signal, these are: 

1.  Primary When the fob is switched on the fob transmits this signal continually. The 

REACT Receiver receives this and sends a trigger signal to the RTPI sign to play 

an audio primary location message. 

2.  Secondary  On pressing the left hand button of the fob, the REACT Receiver receives this 

and sends a new trigger signal to the RTPI sign to play a secondary level audio 

message, if available. 

3.  RTPI  On pressing the right hand button of the fob, the REACT Receiver receives this 

and sends a trigger signal to the RTPI sign to play the audio real time 

information. 

The REACT Receiver is typically installed inside the RTPI display enclosure and receives a 

signal from an external aerial. 

  



 

Board Layout 
 

Connections and layout 

 

1. J5 Power 
2. D1/7 Power / Activity LEDs 
3. J2 Open Collector 1 
4. J3 Open Collector 2 
5. J6 I/O connector 
6. J7 RS232 / 485 
7. J4 Antenna 
8. SW1 Mode Switch 
9. R45 Range Adjustment 

 

 

PCB Footprint 

   



 

Board Features 

Connectors 

J5. Power Supply 

Pin Signal Description 
1 0v Supply ground 
2 Power in 3.3 to 15V DC power input (centre pin +) 

LED D7 will light up when power is on. 

J2, J3 Open Collector i/f Connector 

Pin Signal Description 
1 0v Digital 0v 
2 Open Collector Open Collector output 
 

Key fob mode Open Collector1 Open Collector2 Notes 

None High High No fob detected 

Primary Message Low Pulse Low Pulse See note below 

RTPI  Message High Low Pulse Single pulse per press 

Secondary 
Message 

Low Pulse High Single pulse per press 

High = Open collector OFF (i.e. with pullup resistor) 

The Primary Message is transmitted by the fob approximately once every second. If the Repeat 

Delay is set to zero then the Open Collector outputs will pulse once per second, if this is 

undesirable then set a Repeat Delay value using the Mode switch to prevent multiple triggers. 

J6 I/O connector 

J6 may be used as alternative connector for both signal and power. 

Pin Signal Description 
2 RS485_232_TX_P RS485: TX+ 

RS232: TX output 

4 RS485_TX_N RS485 TX- 
6 Open Collector 1 Open Collector 1 
7 TTL_TX_OUT TTL level serial output 
8 Open Collector 2 Open Collector 1 
15 0v Supply Ground 
16 POWER IN Power input 3.3 to 15V DC 

 

Note all other pins not listed are reserved. 

  



 

 

J7 Serial Interface Connector 

Pin Signal Description 
1 NC Not connected 
2 RS485_232_TX_P RS485: TX+ 

RS232: TX output 
3 Reserved  
4 Reserved  
5 0v Signal Ground 
6 TTL_TX_OUT TTL level serial output 

7 RS485_TX_N RS485 TX- 
8 Reserved  
9 NC Not Connected 
M1 Chassis Chassis Ground 
M2 Chassis Chassis Ground 
 

Switch Settings 
 

Pos Function Notes 
1 Baud Rate ON: 9600 

OFF:  1200 
2 Replay Delay See table below 
3 Replay Delay See table below 
4 Replay Delay See table below 
5 RS232/485 ON: RS232 

OFF: RS485 
6 TTL enable ON: TTL On 

OFF: TTL Off 
7 Unused  
8 Debug ON: Standard mode 

OFF: ASCII Debug mode (RS232 only) 
 

Note The switch settings are read once when the receiver is powered on. Any changes will not 

take effect until the board is repowered. 

  



 

Replay Delay 

 

To avoid multiple triggers when the same fob is within range or repeatedly hovers in/out of 

range the REACT Receiver has a Replay Delay function. Each fob transmits a unique ID code to 

allow the REACT Receiver to differentiate between different fobs.  

 If enabled, the Replay Delay will cause the REACT Receiver to send a trigger when a particular 

fob is first detected, then forget that fob’s ID for a preset time. Another trigger signal will be 

sent if the same fob is still in range after the delay period has expired. 

If at any time another fob with a different ID is detected then a fresh trigger will be sent. That 

new ID will then be ignored for the delay period. 

If the repeat delay is set to zero then a trigger signal will be sent every time a fob transmission 

is received, about once per second per fob. We recommend you set some value of delay when 

using the open collector method of trigger otherwise the outputs will be continuously pulsing. 

Delay Time Switch Settings 

Delay SW2 SW3 SW4 
0 on on on 
1 min off on on 
2 min on off on 
4 min off off on 

6 min on on off 
8 min off on off 
10 min on off off 
12 min off off off 

 

Activation Range Adjustment 

R40 adjusts the threshold at which a fob is deemed to be in range. Please refer to “Testing 

Procedures” for detail. 

Antenna Connection 
The antenna connection is SMA for connection to a 433MHz receiver antenna. The antenna 

should be mounted outside the RTPI display and at a location that will allow suitable reception 

of key fobs from all pedestrian approach angles. 

 

  



 

Testing Procedures 
 

Initial Setup 
Attach LEDs to the Open Collector terminals to provide a quick visual indication that the board 

is receiving the three different signals from the REACT fob. 

Led connection 

 

LED Status 

LED1 LED2 Status summary 
off off No LEDs 

No fob detected 
flash flash Both LEDs flashing 

Fob detected (Replay delay = 0) 
flash off LED1 flashes once then both off before returning to both flashing 

 Secondary message (LHS button pressed) 
off flash LED2 flashes once then both off before returning to both flashing 

 RTPI message (RHS button pressed) 

 

This assumes Replay Delay is set to 0. If the Replay Delay is set to any other value both LEDs 

will flash once when the fob is first detected, then remain off until the delay period expires. 

  



 

Using a Terminal Program (e.g. PuTTY, Hyperterminal) 
 
Set DIP switches 1-7 ON, 8 OFF 
 
Use the following communications settings: 
 
 Baud 9600 
 8 data bits 
 1 stop bit 
 No flow control 
 
When the receiver board is powered on you should see some debug information appear 
followed by the heartbeat message “wait for sync code” 
  
When a fob is detected the fob information should be displayed e.g. 
 
 range=85 rssid=108 fobid=53 count=3 code=100 

 

Parameters 
 
Range Range is set by adjusting potentiometer R40.  Maximum range (sensitivity) is set 

when R40 is fully anti-clockwise. Values shown by debug are 85 (max) to 148 
(min) 

RSSID Received signal strength 
FOBID Unique fob ID. Note this is not the same as the Message Codes. 
Count Each fob produces a count from 1 to 35 before cycling back to 1 again. This can be 

used to check if some transmissions are not being received. 
Code The Message Code sent by the fob(s) 
  

Message Codes 

The REACT system works by fobs sending message codes to the Receiver. There are three 

types of code: 

Type Range Default Function 
Primary 100-199 100 This code is sent continuously approximately once per 

second. When the Primary code is first detected the 
REACT unit will play its primary announcement. This is 
normally an introductory message e.g. “Hello this is the 
REACT system at the Town Hall bus stop. Press your left 
hand button for further information or press your right 
hand button for bus arrival times for this stop”  

Secondary 10,000- 
10,099 

10,000 This code is sent once when the left hand button is pressed 
on the key fob. The Secondary code may be used to repeat 
the Primary Message, or provide extra information to the 
fob owner. 

RTPI 300-399 300 This code is sent once when the right hand button is 
pressed on the key fob. If the REACT unit is part of a RTPI-
equipped bus stop then it will normally trigger a list of live 
arrivals for that bus stop. 



 

 

Note1 MOST fobs will transmit the default code values but this cannot be 

guaranteed. The application software should therefore treat any code 100-

199 as a primary, 10000-10099 as a secondary and 300-399 as an RTPI 

message code. 

Note2 The Primary code is the proximity code, and is affected by the Repeat Delay, 

if set. The Secondary and Tertiary codes are based on user button presses 

and as such are not affected by the Repeat Delay. 

Message Format (non-Debug mode) 
When the Receiver is not in debug mode and a serial interface is used the message code is sent 

to the host as a 3-byte packet. The first byte is zero to allow synchronisation followed by two 

bytes for the Message Code, which is a 16-bit integer. 

Byte 0 00 
Byte 1 Message Code MSB 
Byte 2 Message Code LSB 

 

  



 

Installation and Range Adjustment 

Installation 

The performance of the REACT Receiver is entirely dependent on site conditions:  Type & 

location of antenna, length and quality of coaxial cable, local interference and the surrounding 

environment. 

The fobs are very low powered in order to conserve battery life, as they transmit continuously 

unlike a remote control key fob that will only transmit when a button is pressed. As such, local 

radio interference may affect the performance of the receiver. 

Some RTPI display units generate noise at the same 433MHz frequency used by the fob, 

especially LED types which contain multiple signals to rapidly switch LEDs on/off. If the 

receiver is not performing well when installed inside a display it may be necessary to install the 

receiver board either inside a metal screened enclosure within the display, or external to the 

display. 

General guidelines for installation 

 

 Use an external antenna 

 Keep coaxial antenna cables short 

 Ensure the body of the antenna is not touching or near metalwork. Note that panel-

mount “puck” type antennas are designed for mounting on a metal panel. 

 There should be no metalwork along the line-of-sight between the antenna and fob 

when a user approaches. In the case of a bus shelter the approach path will normally be 

along the footpath towards the end of the shelter. 

 Set the range control to a suitable position, that when a user approaches the Primary 

Message does not announce until they are 5-10 metres away. Start with the control 

midway and adjust accordingly. 

  If the receiver is too sensitive then the display may be too far away to be heard, and in 

the case of adjacent bus shelters a single fob may trigger more than one 

announcement. 

 Surrounding metalwork e.g. railings or adjacent bus shelters may cause reflections of 

the fob’s radio signal and cause spurious results 

When setting the range it is best to ensure the Replay Delay is set to zero. 

 

  

 

 

 

 


