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1. INTRODUCTION ON CONTROLLER 
AREA NETWORK PROTOCOL 

The measuring system is developed as following 

of the main characteristics of the Controller Area 

Network (CAN) protocol. CAN is a serial 

communication protocol used for communication 

between microcontrollers. It supports distributed 

real-time control with a very high level of security. In 

an automotive environment it is used to exchange 

information between onboard Electronic Control 

Units such as the Engine Management System, 

transmission, instrument packs, and body electronics. 

CAN makes the connection between nodes using two 

wires, twisted pair cable. As first advantage of using 

CAN in automotive industry is the great diminution 

of the electrical connections weigh because CAN 

replaces a lot of wires used for this purpose. 

 2. THE ACQUISITION NODE FOR 
HUMIDITY SENSING 

The acquisition node, based on CAN protocol, used 

to monitor humidity is shown in fig. 1. As can be seen it 

consists of a PIC18F458 microcontroller and an 

MPC2551transceiver chip. CAN node is connected with 

two wires, finished with a 120 ohm resistor at each end. 

The microcontroller is operated from a 25MHz crystal. 

The MCLR input is connected to an external reset 

button. Analog input AN0 of the microcontroller is 

connected to HS 1101 humidity sensor. 

In figure 2, is the block diagram corresponding to 

the LabView application, used for the acquisition and 

graphical representation of humidity values, obtained 

from HS 1101 sensor. LabView software also allows all 

acquired data to be saved in text file for future 

processing. 

The block diagram of the item "Net Cluster Array 

To String" from figure 2 has been amended so that after 

data acquisition in hexadecimal format, a conversion 

 
Buletinul AGIR nr. 4/2011 ● octombrie-decembrie
_____________________________________________________________________________________________ 

213



 

 

 

 

was made for these data in proportionate values of 

humidity (40 values), as it is shown in figure 3. 

 
 

Fig. 1. Acquisition node for humidity monitoring. 

 

 

 
 

Fig. 2. Block diagram corresponding to LabView application. 

 

The system for monitoring the humidity was tested 

by using a Binder climatic chamber like in figure 4. 

The main features of the Binder climatic chamber 

are: digital temperature control, the possibility to 

choose the desired function for parameters evolution, an 

indicator of temperature change. Also, on the left side 

the chamber has a 30mm diameter hole, were the sensor 

that measure humidity can be introduced. This hole was 

covered with a rubber stopper. 

 
 

Fig. 3. Block diagram used to convert acquired data in proportionate 

humidity values. 

 

 
 

Fig. 4. Climatic chamber. 

 

 3. RESULTS AND DISCUSSION 

Temperature inside the BINDER climate chamber 

was set it at 45˚C. After this, was introduced inside the 

BINDER chamber the humidity sensor HS 1101. 

Temperature was changed after few minutes to 10°C 

and the humidity evolution can be seen in figure 5. 

CAN signal shape corresponding to four values of 
humidity obtained with sensor HS 1101 can be seen in 
figure 6. 

CAN signal was viewed using a Tektronix TDS 
oscilloscope, type 210, connected to the computer via 
NI GPIB-USB-HS. CAN signal corresponding to 71% 
humidity value (3A02 code) is presented in figure 7. 

A–1 dominant bit corresponding to the of Start of 

Frame section; 

B–11 bits that, accordingly with CAN Specification 

2.0A, uniquely identifies each communication object, in 

our case is hexadecimal representation for ID 64 (000 

0110 0100); 

 
214
_____________________________________________________________________________________________ 

Buletinul AGIR nr. 4/2011 ● octombrie-decembrie



 

 

 

 

C–1 dominant bit which distinguishes data and remote 

frame types; 

D–1 dominant which corresponds to the identification 

bit of the plot; 

E–1 dominant bit reserved r0; 

F–4 bits corresponding to Data Length Code, in this 

case DLC is 2 (0010); 

G–16 bits are used for transferring information 3A02, 

which in hexadecimal is 0011 1010 0000 0010; 

H–15 bit corresponding to Cyclic Redundancy Code 

used by receivers to check the integrity of incoming 

frames; 

I–1 recessive bit corresponding to Cyclic Redundancy 

Code Delimiter; 

J–1 dominant bit corresponding to Acknowledge Field; 

K–1 recessive bit which corresponds to Confirmation 

Filed; 

bs–bit stuffing.  

 

 
Fig. 5. LabView front panel for humidity results. 

 

 

 

Fig. 6. CAN signal form corresponding to values 71%, 64%, 42% and 35% humidity. 
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Fig. 7. Interpretation of CAN signal. 

 
With Baud Rate at 125kbit/second we can obtain the 

time bit, which is tbit=8µs. The total time of the frame 
is 448µs which corresponds to 56 bits. From this 56 
bits, 52 bits are dedicated for transfer of data B601, 
with ID 64 and data length DLC=2. The others bits are 
4 bit staffing. 

4. CONCLUSION 

The system for monitoring the humidity in vehicles 

was developed using the main proprieties of CAN 

protocol. The signal obtained from humidity sensor was 

analyzed and it was made an interpretation for this, 

exemplifying each field from the diagram. CAN 

protocol allows a direct connection of smart transducers 

(sensors and actuators) in systems dedicated to real-

time control applications. 
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