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This operating manual is intended for study of the AIE-2 measuring system (hereinafter – 

system) in TEM mode with the purpose of its proper operation and maintenance works. 
Only specialists with sufficient knowledge and experience in TEM measurements and ac-

quainted with this manual can be admitted to operating the components of the system 
 
 

1    Overview and main functions of the AIE-2 measuring system 
 
1.1 Main functions of the system 
1.1.1 The system is intended for the Transient Electromagnetic (TEM) surveys in different 

geological situations, for exploration of a variety of mineral resources, groundwater and for civil 
engineering purposes.   

1.1.2 The system can be used within following modifications of Transient Electromagnetic 
Method: with one-loop, coincident loops and transmitter loop - receiver coil configurations; 

1.1.3 Operating conditions: 
 - Temperature range, С …………...........................................................from -10 to +40; 
 - Relative humidity with temperature up to 30 С,   

  no more than, %...........................…….........................................................................90. 
 
 
 1.2 Technical specifications 

 
1.2.1 TEM-IP receiver 
1.2.1.1 TEM-IP receiver is intended for acquisition and digital conversion of the input time-

dependent voltage. Discrete readings during time-off are registered continuously with 5 us step. 
Then measuring results are grouped within time gates (windows). Mean voltage values calculated 
within each time window correspond to midpoints of time windows (time is counted off from the 
descending part of the current pulse).  

1.2.1.2 Time-ON is equal time-OFF and may be set in the range  10 ms - 1s. 
1.2.1.3 TEM voltage readings are being taken during time-off with increasing duration of 

time windows. Time windows number depends on time-off duration and varies between 42 (10 ms 
time-off) and 74 (1 s time off). Time windows midpoints are  fixed and are presented in Table 1.1.  
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Table 1.1 Time scale for TEM measuring 

 
№ Midpoint of 

time window, us 
Time window 

width, us 
1 2.5 10 
2 12.5 10 
3 22.5 10 
4 32.5 10 
5 42.5 10 
6 52.5 10 
7 62.5 10 
8 72.5 10 
9 82.5 10 

10 92.5 10 
11 107.5 20 
12 127.5 20 
13 147.5 20 
14 167.5 20 
15 192.5 30 
16 222.5 30 
17 257.5 40 
18 297.5 40 
19 342.5 50 
20 392.5 50 
21 447.5 60 
22 517.5 80 
23 597.5 80 
24 687.5 100 
25 792.5 110 
26 912.5 130 
27 1052.5 150 
28 1217.5 180 
29 1407.5 200 
30 1622.5 230 
31 1867.5 260 
32 2152.5 310 
33 2482.5 350 
34 2862.5 410 
35 3297.5 460 
36 3797.5 540 
37 4382.5 630 
38 5052.5 710 
39 5822.5 830 
40 6717.5 960 
41 7747.5 1100 
42 8932.5 1270 
43 10297.5 1460 
44 11872.5 1690 
45 13687.5 1940 
46 15782.5 2250 
47 18197.5 2580 
48 20977.5 2980 

49 24187.5 3440 
50 27892.5 3970 
51 32162.5 4570 
52 37082.5 5270 
53 42752.5 6070 
54 49292.5 7010 
55 56832.5 8070 
56 65527.5 9320 
57 75557.5 10740 
58 87117.5 12380 
59 100442.5 14270 
60 133527.5 18980 
61 133527.5 18980 
62 153957.5 21880 
63 177512.5 25230 
64 204672.5 29090 
65 235987.5 33540 
66 272092.5 38670 
67 313722.5 44590 
68 361722.5 51410 
69 417062.5 59270 
70 480872.5 68350 
71 554447.5 78800 
72 639277.5 90860 
73 737087.5 104760 
74 849862.5 120790 
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1.2.1.4 Maximum input voltage: 10 V. 
1.2.1.5 Input voltage sub-ranges: 10 V; 1 V and  0.1 V 
1.2.1.6 Reduced basic error of input voltage measurements for all ranges – no more than 1%. 
1.2.1.7 Industrial noise (501 Hz) suppression - 60 dB.  

 1.2.1.8 When measuring input voltage the receiver operates synchronously with the trans-
mitter that produces opposite polarity rectangular current pulses with 50% duty cycle. Receiver-
transmitter synchronization is provided by the reference (synchronization) cable or GPS synchro-
nizers (GPS synchronizers are not included to the shipping package of the system). 

1.2.1.9 Number of accumulations per one measuring cycle – from 9 to 24000 in TEM mode. 
1.2.1.10 The receiver is controlled by an external computer via a serial interface RS-232C  

that can be implemented in three versions: a wireless Bluetooth interface (Serial Port Profile is 
used), serial communication cable through the control computer COM-port (if the computer has a 
COM-port) or cable connection via USB-COM adapter. The receiver can be controlled by a pocket 
computer (PDA) with Windows Mobile 5/6 operating system or by any computer with Windows 
ХР/7/8. 

1.2.1.11 An internal battery (12,01,2 V) is used to power the receiver. The control comput-
er is powered by its internal battery set.  

1.2.1.12 Power consumption of the receiver – no more than 2.0 W.  
1.2.1.13 Weight of the receiver without the control computer – 3 kg. 
1.2.1.14 Dimensions - 210x80x250 mm. 
 
1.2.2 TEM-200 transmitter  

1.2.2.1 TEM-200 transmitter energizes an inductive load (loop) as a source of primary magnetic 
field in Transient Electromagnetic Method. It generates bipolar rectangular current pulses with 
pauses (50% duty cycle). The transmitter is controlled by the synchronization pulses that are pro-
duced by the TEM-IP receiver or the GPS synchronizer (GPS synchronizer is not included to the 
shipping package of the system). 

1.2.2.2 Current ramp time (drop from 0.9 to 0.1 of current level) is under 20 us at a load 
with 0.8 mH inductance.  

1.2.2.3 Output current range is 1 – 10 A with discrete increment 0.5 A.  
1.2.2.4 Maximum output voltage - 20 V. 
1.2.2.5 Relative error of setting the output current – better than 2 %. 
1.2.2.6 Maximal output power – 200 W.  
1.2.2.7 The TEM-200 transmitter is powered by the external 12 V battery. Allowable range 

of input voltage 11-14.5 V.  
1.2.2.8 The transmitter is supplied with a damping resistor (560 Ohm) connected in-parallel 

to the transmitter output.   
1.2.2.9 Transmitter weight – 2.5 kg.  
1.2.2.10 Dimensions - 210x80x250 mm. 
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1.3 System components for TEM measurements 
 
The AIE-2 system for TEM measurements is supplied as a complete unit. Standard parts of 

the complete AIE-2 system are presented within the Table 1.2.  
 
Table 1.2 

Name Quantity, 
pcs. 

Comment 

1 TEM-IP receiver 1  
2 TEM-200 transmitter 1  
3 Pocket control computer  (with measuring program) 1  
4 Software package for TEM data processing 1 On  CD-ROM 
5 Receiver battery 12 V,  2,2 Ah 1  Built-in  
6 Charger for battery 12 V 1  
7 Set of cables 1  
7.1 TEM-200 power cable  1  
7.2 Reference (synchronization) cable 1  
7.3 Receiver control cable 1  
7.4 Paired connecting cable for one-loop configura-
tion 

1 Additional option 

8. Set of carrying cases 1  
8.1 TEM-IP receiver carrying case  1  
8.2 TEM-200 transmitter carrying case 1  
9 TEM test 1  

Operation documentation    

AIE-2 measuring system (TEM mode). Operating 
manual 

1 On  CD-ROM 
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1.4 Main principles of the AIE-2 system operation in TEM mode 
 
1.4.1 The main parts of the AIE-2 system for TEM measurements are TEM-200 transmitter 

and TEM-IP receiver. The TEM-200 transmitter generates into the ground the primary pulse mag-
netic field, whereas the receiver is intended for recording the transient response of the secondary 
field using ungrounded receiver coils.  

1.4.2 The TEM-200 transmitter is loaded to the transmitter loop of copper wire which is laid 
out on the ground surface. The transmitter generates periodic bipolar current pulses into the trans-
mitter loop, according to the timing sequence assigned by the receiver through the reference cable. 
Current pulses in the transmitter loop produce pulse magnetic field that induces decaying eddy cur-
rents in the conductive ground.  

1.4.3 When the receiver operates in TEM mode, it measures the electro-motive force that is 
induced within the transmitter (one-loop modification) or separate receiver loop (coincident or two-
loop modification) during time-off. The multi-turn coil can also be used to register the secondary 
EM field (is not supplied within the AIE-2 system). 

 
 

2 Description of the system components 
 
2.1 Description of the TEM-IP receiver 
2.1.1 TEM-IP receiver is based on a 16-bit analog-digital converter (ADC) and a 16-bit sig-

nal processor. The signal from the ADC output comes to the signal processor that performs prepro-
cessing, storage of the measuring results and connection with the control computer. The signal pro-
cessor has the internal program and data memory, 96 and 64 KB correspondingly.  

2.1.2 In the TEM mode the signal is measured during time-off twice. The first measurement 
is performed within the voltage sub-range that is assigned by the operator, whereas the second mea-
surement – within the 10 times more precise sub-range. The resulting binary data file includes the 
results within the both sub-ranges. For visualization or conversion to text format two TEM curves 
are joined in one.  

2.1.3 The external control computer is intended for controlling the receiver, setting measur-
ing parameters, storage of the measured data and visualization of the measuring results. When the 
receiver is turned-on, the special resident program is downloaded from the receiver ROM to the 
program memory of the signal processor. This program provides interaction between the receiver 
signal processor and the control computer.  

Communication between the receiver and control computer is performed via a serial inter-
face RS-232C  that can be implemented in three versions: a wireless Bluetooth interface (Serial Port 
Profile is used), serial communication cable through the control computer COM-port (if the com-
puter has a COM-port) or cable connection via USB-COM adapter. 

A pocket computer (PDA) with Windows Mobile 5/6 operating system or a laptop-computer 
with Windows XP/Vista/7/8 operating system can be used as a receiver control computer.  

The special «Windows Mobile Device Center 6.1»  program by Microsoft Corporation is 
used to dump the measured data from the PDA to a notebook or a desktop computer through the 
USB-interface. This program is designed for the Windows Vista/7/8. For the Windows XP systems 
«ActiveSync 4.5» program is used. Also, one can use the flash memory card for data transfer be-
tween the PDA and notebook. 
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2.1.4 Control PDA contains a set of six system files that are intended for operation the re-

ceiver in the TEM mode (the similar programs for notebook are mentioned in brackets): 
 
- meas_TEM__mobile.exe   - the main execute for the TEM mode; 
       (meas_TEM_win.exe) 
- file_CE.prm                - data file parameters; 
       (file_win.prm) 
- meas_n.prm       - measuring parameters; 
- graphw.prm      - graph plot parameters; 
- norm.prm         - normalizing constants; 
- tem_dsp4.exe  - program code of the signal processor for the TEM 

mode; 
 
All these files must be placed into the same folder (for the PDA-computer into «My Doc-

uments» folder). Subfolders with the measuring results will be created within «My Documents» 
folder. The main executable modules are Windows applications: "meas_TEM_mobile.exe" and 
"meas_TEM_win.exe". These programs provide with a user interface containing a number of dialog 
boxes that are intended for setting the measuring parameters, initiating measuring process, graphical 
presentation of the results and saving data files. Detailed description of these programs and their 
interface items are presented within 3.3 section. “Norm.prm” file contains normalizing constants 
that are individual for each of the receivers.  

 

 
      Fig. 1 
 
2.1.5 The front panel of the receiver contains the following control elements, indication 

tools, connection devices and inputs (see Fig.1): 
- “TEM” and “IP” connectors for connection to the receiver loop or multi-turn coil (TEM) 

or a potential dipole (IP); 
- “SYNC” connector for the synchronization (reference) cable; 
- «- 12 V +»  socket for the external battery or charger connection 
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- «RS-232» connector enables you to connect the receiver to a control computer via serial 

cable (to a COM-port or to a USB port via the USB-COM adapter). This connector is also used to 
plug the Bluetooth antenna for wireless communication with control computer.  

- “POWER” – power switch; 
- Power indicator lamp. 
 
2.1.6 The Bluetooth antenna is supplied within the receiver set. It is made as a RS-232 

connector cover. The Bluetooth antenna provides with more stable communication between the re-
ceiver and the PDA in the course of the measuring cycle.  

2.1.7 The 2-A safety fuse protects against the improper connection of the external power 
battery or charging current overload. The 2-A fuse is placed on the internal power battery inside the 
receiver case.  

2.1.8 The receiver is supplied with the special carrying bag that protects the receiver in the 
course of the field work.  

 
2.2 Description of the TEM-200 transmitter  
 
2.2.1 TEM-200 transmitter is intended for generating the impulse EM field in the investi-

gated ground. The transmitter is loaded on the ungrounded loop to energize it with opposite polarity 
rectangular current pulses with 50 % duty cycle. Duration of pulses and current value are adjustable 
by the operator.  

2.2.2 The TEM-200 transmitter converts the external 12-V DC voltage into the output stabi-
lized pulse current within the amplitude range from 1 to 10 А. Maximum output voltage is 20 V.  

The transmitter is provided with electronic protection against the improper connection of the 
external power battery. When the temperature inside the transmitter box runs up to 70С, output 
voltage is turned off automatically. The transmitter restart is only possible when temperature drops 
down to 60 С. 

 

 
      Fig. 2 
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2.2.3 The following control elements, indicators and connectors are placed on the front pan-

el of the TEM-200 transmitter (see Fig, 2): 
- «POWER 12 V» connector for the external battery power 
- «LOOP» connector for connection of the transmitter loop; 

 - “SYNC” connector for the synchronization (reference) cable to obtain reference signal 
from the TEM-IP receiver or from the GPS synchronizer; 

- the keypad – to control the transmitter functions; 
- “POWER” – power switch; 
- Two indicator lamps « + », « – » - for light indication of the opposite polarity reference 

pulses; 
- The liquid crystal display (LCD) – displays the transmitter status, functions, current para-

meters and voltage of the power battery. 
Power battery is not included to the shipping package of the system. It is recommended 

to use a sealed lead-acid battery 12 V, 15-20 AH 
 
2.2.4 LCD displays the following characteristics and messages:  
- Operating regime of the transmitter:  

 «WORK» or «TEST» - the transmitter is activated by the receiver (work regime) or by 
the internal timing block (test regime), correspondingly; 
- Current status of the transmitter: 

 «ON» or «OFF» - the output voltage is applied or not applied to the “LOOP” connec-
tor; 
- “Bt **.* V” - external battery voltage in volts ; 
- “ **.* A” - output stabilized current in the transmitter loop or actual current value if the 

current is not stabilized, in amperes; 
-  “NOT STAB” message appears if the current is not stabilized;  
- «OVERHEAT!!!» message appears if the electronic protection circuit switches output 

current off when the temperature inside the transmitter case exceeds 70 С. The temperature inside 
the transmitter case and power battery voltage are displayed in addition to that message; 

- «BATTERY LOW» message appears if the battery is discharged. To continue with mea-
suring one must charge or replace the external power battery. 

 
2.2.5 Keypad buttons enable the following functions: 
- «START/STOP»  - applies output voltage to the “LOOP” connector and switches it off; 
- «TEST»  - switching of the operation regime (“WORK” – “TEST”)  
- «» and «»  - output current increase or decrease; 
- «☼» - turning LCD backlight on or off. 
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3   Operating of the AIE-2 system  
 

 3.1 Operating restrictions 
 3.1.1 The AIE-2 system components are operable over the temperature and humidity range 
that are presented in the section 1.1.3.  
 3.1.2 During the operation avoid exposing the equipment to direct sun rays or drastic tem-
perature drop.  
 3.1.3 Avoid the strong mechanical impact on the equipment. 
 
 3.2 Setting up the AIE-2 system 

3.2.1 Take the AIE-2 system parts out of the shipping package, compare its contents with 
the packing list and inspect them for any physical damage.  

3.2.2 Prepare all the system parts and components to be used for the TEM measuring ac-
cording to the information in section 3.3. 
. 

ATTENTION! The TEM-200 transmitter case and its external power battery must be 
carefully isolated from the ground when performing TEM measurements.  

 
3.3 Operating of the system in the TEM mode 
3.3.1 Lay out the transmitter loop according to the appropriate survey configuration and 

connect it to the «LOOP» input on the TEM-200 front panel. It is strongly recommended to use on-
ly the special geophysical copper cable with a proof isolation when laying out the transmitter loop. 
The cables with steel conductors inside are strongly objected. One should also avoid the artificial 
metallic objects lying close to the cable. The 1.5-2 m of cable close to the transmitter should be 
paired in order to avoid the effect of the conductive transmitter case on the TEM measuring results.  

 
ATTENTION! Never use cables that contain steel conductors when laying out loops for 

TEM measurements, as well as steel containing plugs when connecting loop cables to the 
transmitter or the receiver in order to prevent spurious signals caused by steel magnetization. 
That is not recommended to use alligator clips when connecting the Transmitter or the Re-
ceiver to the loop, try to connect them by simple twist joining instead. 

 
3.3.2 In case of one-loop TEM configuration connect the transmitter loop to the «TEM» 

connector on the receiver front panel (Fig. 1-a). In this case you can also use an additional paired 
cable to connect the loop leads with the transmitter and the receiver. 

In case of two-loops TEM configuration lay out the separate receiver loop according to the 
chosen survey configuration and connect it to the «TEM» connector on the receiver front panel 
(Fig. 1-b). 

3.3.3 Connect the system blocks according to the following sequence: 
- connect a power battery 12 V to the «POWER 12 V» connector of the TEM-200 transmit-

ter using the TEM-200 power cable (Power battery is not included to the shipping package of the 
system. It is recommended to use a sealed lead-acid battery 12 V, 15-20 AH);  

ATTENTION! Check if the battery voltage does not exceed the bounds of 11-14.5 V. If 
the power battery voltage is more than 14.5 V it could damage the transmitter.   

 
- use the reference cable to connect the transmitter and the receiver via the «SYNC» con-

nectors on their front panels; 
- when using a Bluetooth connection with a control computer check if the Bluetooth an-

tenna is connected to the «RS-232» connector on the receiver front panel;  
- when using a serial cable connection with a control computer, the computer should be 

connected to the receiver «RS-232» connector via the simple serial cable (if the comput-
er has a COM-port) or via the control cable with USB-COM adapter (if the computer has 
only USB ports). 
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       Fig.1  One-loop (a) and two-loops TEM configurations. 
 
 
3.3.4 Turn on the «POWER» switch on the TEM-200 transmitter front panel. The transmit-

ter is switched to the «WORK» mode now and is ready to take the synchronizing pulses from the 
receiver.  

To be sure of the transmitter workability and to assess the maximal possible stabilized cur-
rent do the following: 

- set the TEST mode pressing the «TEST» button on the transmitter keypad. The «TEST» 
will be displayed in the right upper corner of the LCD, the opposite polarity voltage pulses 
(2 seconds time-on) will be applied to the «LOOP» connector and the indicator lamps «+», 
«–» will be flashing indicating the corresponding pulse; 
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- using the «» and «» buttons set the maximal possible stabilized current for the load 

applied (when the higher current is set, the «NOT STAB» message is displayed on the 
LCD); 

- the operator can use «START/STOP» button to switch-on or switch-off the output voltage 
at the «LOOP» connector during testing or measuring cycle; 

  
Set the «WORK» mode of TEM-200 transmitter using «TEST» button. The transmitter is 

ready for operation. 
 
ATTENTION! When the temperature inside the transmitter case exceeds 70С, the 

output voltage on the transmitter is switched off automatically and «OVERHEAT!!!» message 
is displayed on the LCD. Restart of the transmitter is only possible when the temperature 
drops down to 60С.  

 
The transmitter can be turned off with the «POWER» switch.  
 
3.3.5 Turn on the receiver (with the «POWER» switch) and the control computer (accord-

ing to its manual documentation).  
 When using a Bluetooth connection, turn on the Bluetooth on the control computer. Before 

the first measuring you need to establish a Bluetooth connection between the receiver and the con-
trol computer (See Appendix 3). This connection is enough to establish only once.  
 

3.3.6 To make a measurement follow these steps:  
3.3.6.1 Run the program «meas_TEM_mobile.exe» («meas_TEM_win.exe»). It is neces-

sary turn on the receiver before run the program. If communication with the receiver cannot 
install, you will see dialog box with an error message. Press the "OK" button on this dialog box, 
then the main dialog window of the program appears on the display with "Restart the program" 
button at the bottom of the screen. Correct the mistakes and press the "Restart the program " but-
ton. The lack of "Restart the program"  button on the main dialog box indicates the successful 
start of the measuring program. 

 
3.3.6.2 As soon as the program is launched, the main dialog box appears on the control 

computer screen. It contains the following control elements: 
 

When the PDA is used: 
 
- The buttons within the «Measuring» field: 

 «New» - start measuring when moved to the next station; 
 «Repeat» - the repeated measurement at the same station; 

- The buttons within the «Parameters» field: 
«Current» - displays the current measuring parameters; 
«Modify» - activates the panel that provides with setting the new measuring para-
meters; 

- The buttons within the «Results» field: 
«File selection» - displays graph plot of any previous measurement; 
«Last» - displays graph plot of the last measurement; 
«Delete last» - deletion of the last measurement result; 

- «Exit» - exit the program; 
- «Battery» field – displays voltage of the built-in receiver battery (only after measuring). 
 

  
 
 



 14
When the laptop-computer is used the dialog boxes look practically the same as on the 

PDA-computer screen, the differences are pretty clear. The current values of the measurement pa-
rameters are displayed in the left part of the main dialog box. The additional button «Conversion 
into the text format» provides with conversion of the binary resulting files into the simple text 
files. There are the information fields within the upper part of the program window: 

- «Battery» – displays voltage of the built-in receiver power battery; 
- «Receiver status» - displays «Measuring» during the measuring cycle or «Waiting for 

command» for the idle mode. 
 
3.3.6.3 Check the receiver internal battery voltage that must not be less than 11 V. When the 

battery voltage drops below 11 V, the operator should stop measuring and charge the battery. When 
the battery voltage drops below 10 V, measurements are not possible. The internal battery voltage 
will be displayed on the control computer screen as soon as the first measurement is finished; it is 
updated after each of the measurement.  

The battery indicator lamp (on the front panel of the receiver) can also be used to check the 
internal battery voltage up: when the voltage is higher than 11 V, the lamp glows steadily, in the 
range from 11 to 10 V – blinks slowly,  below 10 V – blinks rapidly.  

 
3.3.6.4 Setting of the measuring options:  
- check the current measuring parameters («Current» button) and modify them when neces-

sary with «Modify» button. «Modify» button, when pressed, activates three dialog panels: «Mea-
suring», «Graph», «TEM configuration».   

«Measuring» panel provides with setting the measuring parameters and contains the follow-
ing control elements:  

- edit controls within the “Data file” field: 
- “Name” setting up of the TEM file base name that is generic for a set of measurements; 

this is a first part of the full filename consisting of 16 symbols maximum. This generic 
name is automatically added “_” symbol, file number and “bem” extension. File num-
ber is automatically increased by 1 for each of the following measure; when a new base 
name is specified the file number is automatically set to “0”.  

- “DIR” – setting up of the directory name (16 symbols maximum) which will be used to 
store the measuring results in. This folder is created within the directory that contains the 
measuring program; it is intended for the convenient and compact storage of the measur-
ing results. 

 
- “Range” - the group of the radio buttons that provides with setting the upper limit of the 
measured input voltage - possible values are: “0.1V”, “1V”, “10V”. The range limit is set 
by the operator according to his experience and it can be changed for the following mea-
surements. 
- “Time-ON, ms” edit control specifies current pulse duration in ms; 

 
For effective suppression of the industrial noise (50 Hz or 60 Hz) you must set the Time-ON so 
that 2*Time-ON is divisible by period of the noise (20 ms for 50Hz noise and 16,(6) ms for 60 
Hz noise). Therefore, you must set  the Time-ON so 
 
  Time-ON  = 10, 20, 30… ms for 50 Hz noise; 
  Time-ON =  25, 50, 75 … ms for 60 Hz noise. 

 
 - “Accumulations” edit control for setting the number of accumulated current pulses that 
 provides with improving the signal-to-noise ratio; this number must be a multiple of 3 and  
 should be in the range 9-24000; 

- “СОМ-port” edit control to specify the number of the COM-port which is used for con-
nection between the receiver and the control computer. When using Bluetooth connection your 
must set the number of the virtual outgoing COM-port on the computer. When using the simple 
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serial cable (if the computer has a COM-port) your must set "COM1". When using  the control 
cable with USB-COM adapter (if the computer has only USB ports), your must set the number of 
the virtual COM-port which is associated with the USB-COM adapter (in this case USB-COM 
adaptor driver must be install); 

- “Sync” radio buttons  provides with setting synchronization method - Cable or GPS; 
 
The “Graph” panel provides with setting the graph parameters and consists of the following 

control elements: 
- “Min. Exponent” edit control for setting the lower limit of the logarithmic scale for the 

voltage axis (i.e. the minimum exponent of 10 that will be displayed). The graph plot is presented in 
the alternating-sign logarithmic scale. The transient signal value is presented in linear scale in the 
vicinity of zero. For example, the "Min. Exponent" value of 6 corresponds to 10-6 minimal scale 
mark on the logarithmic axis. That means that signal with absolute value above 10-6 V  will be pre-
sented in logarithmic scale, signal below 10-6 V – in linear scale.  

- “First Graph Point” edit control for setting of the time window number that will be pre-
sented first on the graph plot.  

- “Time scale” radio buttons provide with setting linear (“Lin”) or logarithmic (“Log”) 
scale of the time axes. 

 
The “TEM configuration” panel provides with setting of the starting position and parame-

ters of the TEM measuring configuration. It contains the following control elements (edit controls): 
- “Line” – setting of the work line number; 
- “Starting station” – setting of the first station number; 
- “Station step” – setting of the station number increment when moving to the next station; 
- “Square” – setting the square of the transmitter and the receiver loops, in sq. meters 
- “Turns” – setting the turns number of the transmitter and the receiver loops. 
 
When working with a laptop computer use the “OK” button to exit out of the “Modify pa-

rameters” window - that provides with saving of the parameters. When using the standard window 
closing button the modified parameters are not saved. 

 
 3.3.6.5 To start the measuring process use “New” button or “Repeat” button on the main 

dialog box. When “New” button is pressed the station number is automatically added the “Station 
step” increment. When “Repeat” button is pressed the station number is not changed.  

As soon as “New” button is pressed, “New measuring” window appears that provides with 
modification (when necessary) of some measuring parameters within a few active control elements: 
current in the transmitter loop, station number and EM field component measured. Parameters with-
in the non-active fields can only be changed through the “Modify” button on the main program 
window. As soon as measuring parameters are set, the “Start” button is pressed to activate the 
measuring process (or “Cancel”- to return to the main program window).  

When the “Repeat” button is pressed, the “New measuring” window is not displayed and 
the program starts measuring process immediately. When current or station modification is needed, 
the measuring process ought to be started through the “New” button that provides with their manual 
correction.  

 
The window with “It is measuring” message appears on the PDA screen when the measur-

ing process is started along with prompt on its early termination.  
The measuring process can be terminated without saving the results: 
- on the PDA control computer – when pressing the PDA joystick button down.  
- on the laptop computer – press the “Q” key.  
The receiver must be restarted after early termination (turn the “Power” switch off 

and on and restart the program). 
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Early program termination is required in a case of the measuring program pending when 

the measuring can not be finished. In a case of the transmitter shutdown or transmitter loop break 
the operator ought to wait for the finish of the measuring process and simply delete the last measur-
ing result using the “Delete last” button on the main window.  

 
When the measuring cycle is finished the results are saved within the output binary file and 

the graph plot of the transient process is displayed on the screen. The graph plot window can also be 
displayed when pressing “File selection” or “Last” buttons. The “File selection” button allows to 
choose a data file to display as a graph plot. The “Last” button displays the results of the last mea-
surement. 

Graph plot parameters are specified within the “Graph” panel of the “Modify” menu, but 
they can also be partly changed within the graph plot window with some available control buttons.  

The “Lin/Log” button allows switching between linear and logarithmic scale of the time 
axis.  

The “U/Rt” button allows you to display the graph plot of the measured voltage or the ap-
parent resistivity calculated by the asymptotic formula for a homogeneous conducting half-space.  
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where TXS - area of the transmitter loop in square meters; RXS - area of the receiver loop in square 
meters; )(tU - transient voltage in the receiver loop, in volts;  t – delay time after the current turn-
off, in seconds.  

The file to be displayed can be changed with “+” and “—“ buttons: pressing “+” button 
lists file numbers forward, “—“ – back.  

The file name is displayed in the upper part of the Graph plot window. When PDA-
computer is used, pressing the “Details“ button activates the window with the data file parameters. 
When a notebook-type computer is used, this information is displayed to the right of the graph plot 
window. As soon as view of the graph plot is finished, press the “Exit” button to return to the main 
program window.  

The poor measuring data can be deleted immediately the measurement is finished by using 
the “Delete Last” button on the main window, that results in deletion of the last data file.  

 
3.3.7 When the measurement is finished the operator should turn the transmitter off (with 

the “STOP” button first and the “POWER” switch second). Then the receiver and the control 
computer ought to be switched off.  

3.3.8 Perform the measurements on each of the line station, according to sections 3.3.1-
3.3.7.  

3.3.10 At the end of the working day you should copy the binary data files from PDA to lap-
top or desktop computer. You can use the flash memory card that came with the PDA, or to make 
this by the USB-cable with the help of Microsoft's special programs - «ActiveSync 4.5» for Win-
dows XP and «Windows Mobile Device Center 6.1» for Windows Vista / 7/8. These programs are 
located on the CD disk with AIE-2 system soft. 

3.3.11 Primary data processing is carried out by "TEMBIN" software supplied with the 
equipment. The output text file of this program is input file to the "TEMIMAGE" program. 

Binary data files can be converted to simple text format for use in other applications by 
means of the program "meas_TEM_win.exe" (when working on a laptop only). This function is 
available when pressing the “Transformation into the text file” button on the main dialog box of 
the program. It results in appearing of the request on the file name to be transformed from the bi-
nary format to the text file. When a file is chosen, the “TXT” subfolder is created (if it does not ex-
ist yet) to save the transformed *.txt file in it. The base name of the *.txt file is the same as of the 
binary *.bem file. The *.txt file contains some obvious information on TEM configuration, timing 
regime and two columns: time and transient voltage.  



 17
3.4 Possible technical problems and troubleshooting 
 
3.4.1 Some field repairable problems and their possible solutions are listed within the 3.1 ta-

ble. 
 
 Table 3.1 
Problems Description 

 
Possible Causes Possible Solutions 

1 Receiver or TEM transmitter can 
not be turned on.  

Full discharge of the battery.  
Blown power fuse 2 А in receiver. 

Charge the battery according to its 
operating manual.  
Replace fuse (located close to the 
power battery inside the casing).  

2 PDA computer does not respond 
to commands.   

PDA hang. Press “Reset” button. 

3 TEM data file contains only 
noise.  

Reference cable breakdown. 
 
TEM transmitter does not work.  

Check the power cable and repair it 
when needed.  
Check TEM transmitter in “TEST” 
mode.  

4 Missing data exchange via RS-
232 interface between receiver and 
PDA computer 

Poor contact within RS-232 plugs 
on the receiver or control cable 
breakdown  

Check the contacts within the con-
nectors and cable integrity, clean or 
repair them when needed  

 
 
3.5 Safety instructions 
3.5.1 Never let any people use or maintain the AIE-2 system or its components without giv-

ing all the necessary industrial safety instructions on usage of high-tension current sources. Read 
AIE-2 operating manual and manuals of the other components carefully before use the instrumenta-
tion.  
 3.5.2 Power batteries, that are used to supply transmitter loop in TEM method, must be 
placed on insulating mat to carefully isolate them from the ground.  

3.5.3 Never use safety fuses that are intended for bigger current than specified in this operat-
ing manual.  

 
4  Maintenance 
4.1 AIE-2 system and its components can be maintained by the specialists with the neces-

sary experience in servicing of the electronic instruments.  
4.2 AIE-2 system requires the basic maintenance procedures that listed in the Table 4.1  

   Table 4.1 
        Maintenance procedures       Maintenance interval frequency 
   1 External examination of the system compo-
nents 
   2 Preventive cleaning of the connectors and 
plug sockets  
   3 General checkout of the system workability  

Every time when the system is used 
 
Every 100 hours 
 
Before starting measurements 

 
4.3 In the course of external examination test the system components for the mechanical de-

fects, examine the mounting of the controls and the regulating tools.  
4.4 For the preventive cleaning of the connectors and plug sockets use brush and rectified 

alcohol.  
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4.5 Perform general checkout of the system corresponding to the points 3.3, 3.4.of this 

manual.  
4.6 Draw your special attention on opportunely charging of the sealed acid accumulator bat-

teries within the AIE-2 system set.  
ATTENTION!!! Do not keep the acid accumulator batteries discharged as that could 

result in their damage!   
Use the special charging unit within the AIE-2 system set to charge the batteries. Apply the 

charging unit to “+ 12 V –“ connector on the front panel of the receiver. 
ATTENTION!!! The initial charging current must be set not more than 1/4 of the bat-

tery capacity. Exceeding this value could result in the battery damage or blowing of the built-
in power fuse (2 A). 

 
5 Storing and transportation  
5.1 The equipment should be stored at a temperature of 10°C to 35°C and maximum relative 

humidity of 80% at 25°С. 
Check that the storage area does not contain acid or alkali vapors, aggressive gases and other 

harmful admixtures causing corrosion of metals..   
5.2 Transportation should be carried out by any kind of covered vehicle. When onboard an 

aircraft (helicopter) the equipment should be placed in a heated and tight compartment. The equip-
ment should be transported at temperature of -30°C to 50°C and maximum relative humidity of 
95% at 25°С. 
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Appendix 1 
 
Cables within the AIE-2 system 

 
 

                                     
 
      TEM-200 power cable                                                          Reference cable 
 
                                           
 

 
 
      Receiver control cable 
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Appendix 2 

Software products for processing and interpretation of TEM data 
 

Software products within the AIE-2 system include two preprocessing and interpretation 
programs for TEM method: "TEMBIN" and "TEMIMAGE". 

 
Concise description of the programs follows. 
 
"TEMBIN" program provides with viewing, sorting, and preprocessing of the raw binary 

TEM data files. Textual data file with TEM results and a log file are created as a result. The textual 
data file in AMIRA format can be used for further processing and interpretation within other TEM 
software products. The log file (journal) specifies distribution of the raw binary data files on the mea-
suring stations, marks the discarded files out, specifies current in the transmitter loop and contains 
comments. The primary processing involves normalization of the decay transient voltage to current 
and allows discarding of the early stage of the transient process, when needed.  

 
"TEMIMAGE" program is intended for visualization, analysis, forward modeling and in-

version of the TEM data gained with a variety of field configurations. The program has two ver-
sions: the base version (1D earth models) and the full version (1D, 2D and 3D earth models). The 
inversion results are presented as scaled maps and cross-sections that can be easily used for geolog-
ical interpretation.  
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Appendix 3 

PDA setup for operating with the TEM-IP receiver 
 
1  Initial steps 
The minicomputer (PDA) can be supplied to the customer with a battery removed from the 

PDA case in order to prevent a battery from a deep discharge. Place the battery into the battery slot 
inside the PDA case. After that Windows Mobile operating system must be started automatically.  

 
2  Installing of the measuring programs  
Some software components must be installed on the PDA to control the AIE-2 instrumenta-

tion: “meas_TEM_mobile.exe”, “tem_dsp4.exe”, “meas_n.prm”, “file_CE.prm”, graphw.prm”, 
“norm.prm”. These files must be placed into "My Documents" folder. “Meas_TEM_mobile.exe” 
is the main  program that should be run for making TEM measurements.  

PDA is supplied with installed measuring software that is placed into internal flash-memory. 
When the measuring software vanishes from the PDA memory for some reason, it should be reins-
talled. The aforementioned software components are written on the CD disc supplied with the AIE-
2 system. Connection between PDA and desktop computer (or notebook) should be set first before 
installation of the software components on the PDA. To arrange this connection use the «Windows 
Mobile Device Center 6.1» supplied within AIE-2 system. Optionally, the PDA computer could 
have an exchangeable SD card with the aforementioned programs on it. Simply copy them to “My 
Documents” folder.  

Icon for “meas_TEM_mobile.exe” program could be copied into “Windows/Start menu” 
folder that provides with easy access to it.  
 
 3  Setting up the new Bluetooth connection  
 Supplied within the AIE-2 system PDA is completely configured for operation with a spe-
cific receiver via Bluetooth interface. Recovery of the Bluetooth connection could be necessary af-
ter the full hardware reset of the PDA or in some other cases. The procedure for setting up the Blu-
etooth connection may be different for different devices. Below two typical examples are presented 
for setting up a new Bluetooth connection for HP iPAQ 214 and TDS Recon 400X. 
 
HP iPAQ 214 
 

1. Turn the PDA and the receiver on. 
2. Press "iPAQ Wireless" icon on the PDA screen and turn on "Bluetooth" (the Blu-

etooth LED starts flashing blue). 
3. Tap "Bluetooth Connections",  then "New" (in the bottom menu) and tap "Explore a 

Bluetooth device" on the next screen. You should see "Elgeo XXXX" on the screen. 
Tap it,  select "DevB" and tap "Next" and "Finish" on the next screen. 

4. Click twice "Elgeo XXXX" on the "My Shortcuts" page. For the first connecting to 
the TEM-IP receiver you must enter pass key "0000" (four zeros) and press enter key 
on the virtual PDA keyboard.  

5. Tap "Bluetooth Settings", select "Services" page, tap "Serial port" and press "Ad-
vanced" button. Unselect '"Default device for outgoing serial connections" check 
box and tap "OK".  

6. HP iPAQ 214 uses COM6 as a virtual outgoing COM-port for Bluetooth connections. 
You must set COM6 in the measuring program as the work COM-port (on the "Measur-
ing parameters" dialog box). 

7. It is recommended to remove all the unusable Bluetooth devices, except for the receiver, 
in order to avoid the possible connection errors. 
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TDS Recon 400X (also TDS Nomad, NAUTZ X7,X8) 
  

1. Turn the PDA and the receiver on. 
2. Tap Bluetooth icon on the PDA screen and tap “Bluetooth” button. 
3. Tap "Menu/Bluetooth Settings" and on "Device" panel tap "Add new device". You 

should see "Elgeo XXXX" on the screen. Tap it and then press "Next". 
4. For the first connecting to the TEM-IP receiver you must enter password "0000" (four 

zeros) on the virtual PDA keyboard and press "Next". 
5. Select "Serial Port" check box on the next screen and press "Finish". 
6. Press "OK", tap "Menu/Bluetooth Settings" and select "COM Ports" panel. Tap 

"New Outgoing port" and press "Next". Set free COM-port for Bluetooth connection 
with the receiver (COM8 or COM9) on the next screen and press "Finish". 

7. You must set selected COM-port as the work COM-port in the measuring program (on 
the "Measuring parameters" dialog box). 

8. It is recommended to remove all the unusable Bluetooth devices except for the receiver, 
in order to avoid the possible connection errors.  
 
 

 4.  PDA with COM-port 
1.  Some special mini-computers have real (not virtual) COM-port. These are TDS Re-

con, TDS Nomad, NAUTIZ X7 (X8) and some others. In this case, you can use a cable 
connection between the receiver and the PDA. To do this, connect  the receiver and the 
PDA via a simple serial cable and set "COM1" as the work COM-port in the measuring 
program (on the "Measuring parameters" dialog box). 

 

 

 
 

 


