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Molnar A.A., Ban H.Y., Gal D.L., Gerasimov V.V. Telemetry system with elements of augmented reality for the 
employees of emergency services based on FPGA.  In  this  paper,  the  results  of  developing  a  personal  telemetry  system for  
firefighters are presented. It consists of two subsystems - measuring the parameters of human activity and determining the 
parameters of the environment. All received data, together with warnings of danger, are displayed in the field of view of the 
firefighter using AR glasses, and also through the Wi-Fi interface are transferred to the center of remote diagnostics. The system 
is based on the Terasic DE10-Nano Kit, which contains the FPGA Intel Cyclone® V SE 5CSEBA6U23I7. 

Keywords: Sensors, physical parameters of the environment, physiological state of the person, system of complemented 
reality, FPGA. 
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hSensor,  MAXREFDES100#  Maxim Integrated [2],  
, .  

. 
 Bluetooth LE  2, ,  

 (  DE10-Nano Kit  Terasic [3]  FPGA 
Cyclone® V  Intel/Altera),  World Wide Web (Web) – ,  

 Wi-Fi (  RFS  Terasic [4]),  
.  Secure Digital (SD)  

 « »  
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 MLX90614ESF-DCI-000-SP  Melexis [5],  
, ,  2.  

 Bluetooth LE  
 Intel/Recon Jet Pro. , 

 (    – Augmented 
Reality).  

 

 
. 1. . 1 -  

, 2 – , 3 –  
 Inte/Recon Jet Pro 

 
,  ( , 

,  .  .).   
, ,  
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 -  (IMU - Inertial measurement unit), 

,  
 (GPS- Global Positioning System), . 

, . 
 1 - ,  

, .  
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,  Maxim Integrated 
Products  hSensor (MAXREFDES100#) [2].  hSensor 

 
 ( ),  ( )  ( ))  

 - MAX30003,  ( )  
 MAX30101,  MAX30205 (  

 ASTM E1112, 0.1°C  37°C  39°C),  
 MAX32620  ARM Cortex-M4F  

MAX14720.  
MAX30003  ( ) 

.  
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 hSensor,  MAX30101  

,  
 - 880  ( , ), 660  ( )  537  ( ). 

,  hSensor  (  
),  

 ±20  ,   
),  Bluetooth LE.  

, ,  
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 2  DE0-Nano Kit  Terasic [3]  
 (FPGA) Cyclone® V  Intel/Altera  

 RFS .  
DE0-Nano - . : 

 Intel Cyclone® V SE 5CSEBA6U23I7, (110K  LE); 
  EPCS16 ; 
  USB-Blaster II ; JTAG ; 
 HDMI TX,  DVI 1.0  HDCP v1.4; 
  50 ; 
  40- ; 
  Arduino (Uno R3 ); 
  10-  (  

 Arduino); 



 " : , , "  
, 2018.  30-31 

 

© ., ., ., . 

247 

 , 4-  SPI  FPGA. 
 
HPS (Hard Processor System) : 

 800  ARM Cortex-A9 ; 
 1  DDR3 SDRAM (32- ); 
 1  Ethernet  RJ45; 
 USB OTG , USB Micro-AB ; 
  Micro SD ; 
  (I2C  + ); 
  UART - USB, USB Mini-B ; 
 LTC 2x7  (  Linear Te hnology). 

 ARM® Cortex™ -A9  
. 

 RFS ,  
 IoT (Internet of Things) [4].  

FPGA  DE .  RFS  2x20 GPIO  
 FPGA.   Wi-Fi  (  100  )   

Bluetooth (  10 ). : 9-
 IMU: , , , ,  

. 

 
. 3. . 

 
 

, , ,  
, .  

, ,  BME280  Bosch Sensortec [6]. BME280  
,  

, .  
, , ,  

 (3.6  A  @  1  ),   
.  300 ... 1100  ± 0,12  

 0,18 .  -40 ... 85 °  
 ± 1,0 °  0,01 ° .  0 ... 100%  

 ± 1%  0.008%. 
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 VEML6070  
Vishay  [7].   ( )   I2C. 

 VEML6070  FiltronTM  
.  1 

. 
,  SEN-11345 SparkFun Geiger 

Counter,  ATMega328.  
 COM- . 

 
.  200-250 ,  

.  MiCS-6814  
SGX  Sensortech  [8].  MiCS-6814  -   MEMS  .   

,  Grove - 
Multichannel Gas Sensor.  ATmega168PA,  

 I2C . 
,  ,  .   

 « » ,  
,  

. 
 

 1. : 

  
- ; -  
- ; -  
- ; -  
- ; -  ( , , ) 
- ; -  
- . -  * 

* -  (1 – 1000 ppm),  NO2  (0,05 – 10 ppm),  C2H6OH (10 – 500 ppm),  H2 (1 – 
1000 ppm),  NH3 (1 - 500 ppm), H4 (>1000 ppm), 3 8 (> 1000 ppm), 4 10 (>1000 ppm). ppm - 
parts per million –  10-6. 
 

 
, ,  

,  ,  ,   
,  

.  
Intel/Recon Jet Pro [9]. 

 
. 4.  Intel/Recon Jet Pro. 

 
 Recon  ARM  1 , 1  SDRAM, 8 

, ,  (3D 
, 3D , 3D , )  (GPS, Wi-Fi (IEEE802.11a/b/g/n 

2.4GHz), Bluetooth 4.0 + BLE, ANT+™). ,  428x240,  
, .  
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.  DE10-Nano Kit  Terasic  
Innovate FPGA design contest 2018  Intel. 
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