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This is cutting-edge technology for detecting cavities and tunnels, 
treasures, groundwater and minerals. 
 
 
 
Features 
 
- Scanning 1 000 square meters with just one measurement. 
- Detecting objects up to 20 meters depth. 
- Short time for scanning: it takes just some seconds to scan the intended 
terrain. 
- Data logger for data collection of measurements (not available in the 
base model). 
- USB output for data transfer from the Data logger, in order to visualize 
graphically the measurements (not available in the base model). 
- Fast software update through USB memory. 
- High quality laser engraved panel. 
- Manual and automatic mode. 
- Calibration mode. 
- Easy to use. 
- Compact and light. 
 
 
Specifications 
 
- Power supply: external 12V/5Ah Lead-Acid 
- Frequency: 200 to 280 Hz with increments 10 Hz by 50 / 60 Hz  
- Resistance range: 0Ω ÷ 100kΩ  
- Precision: 0Ω ÷ 30kΩ ± 1% / 30kΩ ÷ 100kΩ ± 2% 
- Output voltage: 100 V (up to 200 V) 
- Output current: 220mA 
- Internal memory: up to 3900 lines on measurement 
- Operation temperature: -10 to +40 °C 
- Measurement time for each channel: 1 second 
- LCD display: 4 lines 20 characters 
- Control block size: 21 x 16 x 8 cm  
- Transport briefcase size: 47 x 37 x 17 cm 
- Control block weight: 1 kg. 
- Weight of the entire set: 9 kg. 
- Warranty: Lifelong. 
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BEFORE USING THE DEVICEBEFORE USING THE DEVICE   

  
 
Our experienced engineers designed the device for professional 
measurements and detection of long-buried objects, treasures, tunnels, 
cavities, and minerals. 
 
Before switching on the device and undertaking real measurements, please 
follow strictly the instructions herein. 
 
For maximum precision keep electronics off shocks. 
Do not clean the electrodes and the panel with aggressive products. Use 
only slightly damp cotton cloth (always when the device is switched off). 
 
Do not expose the device to direct sunlight for long periods of time if not 
used. 
 
The device works with measuring voltage of 100V, making it 
dangerous to work in very humid and wet weather. 
 
Attention! When thrusting the electrodes in the ground may be touched 
high voltage cables, plastic plumbing pipes under pressure, explosives, 
and other invisible dangerous objects located underground. The device 
must be used carefully and all necessary measures to prevent accidents 
and emergencies taken accordingly. The best option when thrusting in the 
electrodes is to use a rubber hammer. 
 
 
The producer declines any liability for accidents and breakdowns caused 
inadvertently by the client or due to failure to comply with instructions for 
use. 
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Introduction 
 
 Impedance method is one of the oldest known methods of detecting 
underground anomalies such as cavities, tunnels, treasures, water, etc. 
This method remains to this day one of the most valued and preferred both 
by customers and geophysicists. 
This method allows for geophysical sectional views of terrains of 
substantial size at a relatively great depth. This method is applied to trace 
and map ore deposits, as well as other underground metals and minerals. 
This is a slow working method but sometimes the only applicable in view of 
the terrain specific features. 
  

These devices operate as follow: the soil electric resistance is 
measured at regular distances, and if at any of the locations it is 
significantly different from the previous and the subsequent, this means 
that on this particular point in the soil there is something different from the 
surrounding area. For smaller resistances it is likely that the measured 
anomalies are due to metal, while in cases of greater resistances are 
usually detected tunnels and cavities. Of course there are many impact 
factors influencing these indications, such as soil acidity, rocks, 
groundwater, shape of the terrain, etc. 
In order to avoid false measurements it is recommended that the current 
applied be within the limits from 0,02А to 0,2А, and the recommended 
frequency is between 200Hz and 280Hz. Another impact factor is the 
geographical remoteness of the site to the Equator. The closest the site 
studied is to the Equator, the higher the frequency must be. And vice-
versa, the remotest the terrain is to the Equator, the lower must be the 
frequency applied (200 Hz). For example for terrains located exactly on the 
Equator the suitable frequency is 280 Hz. This can be explained by the 
greater ionic mobility at higher temperatures. As far as the voltage is 
concerned, it is sufficient that it is symmetric. 
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How it works 
 

The shape of the voltage at Ground Inspector is rectangular. The 
device works through four electrodes thrust into the soil in square form and 
measures automatically the differential resistance on all four sides and 
both diagonals. In order to get the correct measurements it is necessary 
that the terrain where the device is used to be approximately uniform, and 
the electrodes must be thrust to the maximum and at the same depth. For 
better contact with the soil we recommend to water the points where 
the electrodes are thrust. The measurements shall be significantly 
more precise.  
  
Important: The device can detect the presence of metal (i.e. low 
resistance) only if the metal has been stored under the ground for very 
long period. In cases of metal with a lower chemical activity, the device 
detection time required is greater.  
 
Example:  
Iron: 5 gr. 
Copper: 15 gr. 
Gold: 50 gr. 
 
The amount of metal ions in the soil is defining, i.e. of utmost importance is 
how big is the metal and how high is soil acidity. 
This device can register and outline with precision cavities, caves, or 
tunnels. Their depth, too. Large metal pipelines, large deposits of gold and 
precious metals can be traced too. Detection of small objects such as coins 
or a few coins in a little pot is pure luck. The device is suitable for detecting 
very large objects such as treasures and large arrays. 
 
Important: Do keep in mind that the device works with measuring voltage 
of 100V, making it dangerous to work in very humid and wet weather. 
Electrocution hazard exists only when touching accidentally the metal 
electrodes in measuring mode (i.e. when both buttons START are switched 
on).  
During measurements do not touch the current-carrying parts. 
 
Important: In one field with space between the electrodes such as 20 
meters the impedance can be between 600 and 800 ohms. In the adjacent 
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field at the same electrodes distance the impedance can be between 300 
and 400 ohms if the soil is more conductive.  
If in a specific field there is an abnormality (for example: metal) with 
significantly less resistance than the background or cavity with a greater 
resistance than the background, the difference is very well marked. The 
difference from the previous reading on the display without anomaly is very 
clearly visible.  
 
 
How to interpret various impedances 
 

Ground Inspector is a very precise measuring device that measures 
soil resistances between the electrodes. The impedance values vary and 
depend on the soil type and size of anomalies. When in a specific field the 
soil is a poor conductor (e.g. sandy terrain or loose soil) the ground 
background readings shall be higher than usual. If the soil is damp (good 
conductor) then the mean values shall be lower. For example, at some 
locations you shall have free of anomalies earthy background of 300 ohms, 
while elsewhere - of 800 ohm (or completely different from those). So 
before each measurement in operation at various sites it is necessary to 
make some research to determine the background impedance by thrusting 
at least two electrodes randomly, measuring and taking notes. So after 
several samples you shall be aware of this field background impedance 
value. 
The presence of metals in the earth (i.e. iron, gold, silver, etc.) shall cause 
20-30% lower readings (low resistance against the field background 
impedance). If the readings are much lower or close to 0 on the specific 
location there may be water or the soil is very moist (highly conductive). 
High readings (high resistance against the background) are potential 
minerals or other inert materials but much higher readings are the result of 
the presence of large cavities, tunnels, and other underground cavities. 
All these indications are individual for each field based on the conductivity 
of the site and soil type. 
The distance between the electrodes also influences the impedance 
values. For example, in a distance of 20 meters between the electrodes 
you may read specific values, and at 10, 5, etc. meters, you may read 
different values. 
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Front panel 
 
POWER button- Turns the device on or off in connection with the battery. 
 
Display: Indicates the operating mode or the measurements values. 
 
FUNCTION button: By rotating this encoder are reviewed operating modes 
and menus, and by pressing it you may enter a specific menu / mode.  
 
START/STOP (two pieces) buttons: Pressing both buttons starts the 
measurement process and opens or closes the operation circuit, allowing 
current to flow through the electrodes or to interrupt the process, if 
necessary. 
 
BACKLIGHT button: Switches on or off the display back light. 
 
DC INPUT: Jack to power the device via cable from the external 
rechargeable battery.   
 
LOW BAT LED: Battery low indication (under 10,6V) and necessary battery 
charge. Simultaneously the display indicates “The battery voltage is low!” 
 
DATA OUT: Outlet for outputting data from Data Logger to an USB memory 
device for processing in graphic form (optional) or for allowing software 
update service via USB. 
 
Outlets OUT 1/2/3/4: Outputs connecting the electrodes through four color 
cables kit (it does not matter which color cable you use for the specific 
channel). 
 
OUT 1/2/3/4 LEDs: Control LEDs for the four channels. These light up 
sequentially as the current flows through the respective channel during 
measurement. 
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Preparing and starting the device into operation 
  

The device works at measuring voltage of 100V making it dangerous 
to work in very humid and wet weather, so before you start work, make 
sure that soil moisture is normal.  

 
The kit provides for 4 cable reels with different cable color, each with a 
length of 33 meters. Thus you may square up to 1000 square meters at a 
time. 
 
- Open the briefcase.  
 
- Put the jack DC INPUT to connect the external rechargeable battery with 
the control panel. Do not still switch on the device. 
 
- Stretch in a square the four color cable reels to desired distance for 
measurement.  
 
- Connect each cable terminal respectively with a pinch to one of the four 
stainless metal electrodes and then to one of the 1 to 4 channels OUT. It 
does not matter which color cable you use for the specific channel.  
 
- Thrust the electrodes in the four selected locations to a maximum depth 
to secure correct measurements. If the soil is very dry, you can pour a little 
bit of water in the points selected for electrode thrust.  
 
- Switch on the device by pressing the button POWER.  
 
- Set desired settings following the instructions below in the sections 
Display, Selecting operating frequency, and Selecting operating mode. 
 
- Start measurements by pressing both buttons START/STOP.   
 
We recommend to record each measurement values to provide for 
adequate comparisons between data from different points, so keep with 
yourself always a pen and paper.  
 
Important: It is important to remember that by thrusting an electrode in the 
ground you do not measure resistance just below the electrode but at the 
midpoint between the two electrodes. That is, if you have for example 
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thrust R1 and R2 at 30 meters from each other you really meter a point 
located in the middle between them. 
 
Important: Do keep in mind that the device works with measuring voltage 
of 100V, making it dangerous to work in very humid and wet weather. 
Electrocution hazard exists only when touching accidentally the metal 
electrodes in measuring mode (i.e. when both buttons START are switched 
on).  
During measurements do not touch the current-carrying parts (i.e. metal 
outputs / cables / electrodes). 
 
 
 
Display indications 
 
MANUAL MODE- you may use it for differential resistance measurement 
only between selected by you terminals; 
 
AUTOMATIC MODE- you may use this mode for serial differential 
resistance measurement between the four terminals at six possible 
combinations between them. The process is time dependent on the 
selected setting of TIME INTERVAL. 
 
SELECT FREQUENCY- adjust the frequency of the measurement voltage; 
 
CALIBRATION MODE- instrument calibration to eliminate the impact of the 
resistance of test leads. 
 
DATA COLLECT MODE- allows selection of a format for data recording for 
graphics processing (available only on models developed for data 
collection for visualization in professional software). 
 
TIME INTERVAL- measure step through which the device records each 
cycle between terminals. IN normal conditions an interval of 1 or 2  
seconds is a good choice. Under extreme conditions or at very large 
depths it is compulsory to get a significant dispersion, which requires the 
device to slowly saturate the operating voltage. In such cases may be used 
values within 30 to 60 seconds. You shall have better results but 
considerably shall delay your work. 
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Selection of work frequency  
 

The geographical remoteness of the site to the Equator has its 
impact. The closest the site studied is to the Equator, the higher the 
frequency must be. And vice-versa, the remotest the terrain is to the 
Equator, the lower must be the frequency applied (200 Hz). For example 
for terrains located exactly on the Equator the suitable frequency is 280 
Hz. This can be explained by the greater ionic mobility at higher 
temperatures. To adjust the operating frequency just rotate encoder 
FUNCTION to reach the menu SELECT FREQUENCY. Press FUNCTION 
to access the menu SELECT FREQUENCY. Then again by rotating 
FUNCTION reach the desired frequency and then press FUNCTION to 
save the setting. You may select within the range of 200 Hz to 280 Hz. 
 
 
 
Selection of operating mode and starting measurement 
 
There are two available modes of operation: Manual or Automatic. 
 
Manual mode: 
Once the device is switched on use the encoder FUNCTION to reach the 
MANUAL MODE. Press FUNCTION to access the menu MANUAL and then 
again by its rotation you can choose between different options for 
measurement (between terminals R1_2, R3_4, R1_3, R2_4, R1_4, R2_3). 
Once the relevant channel is selected you can start the measurement 
process by pressing both START / STOP buttons.  The screen displays 
Please, wait ... and after about one second the measurement result in 
ohms or kilohms (eg R1_2 = 200Ω) is displayed on the screen. This value 
remains on the screen until you press again FUNCTION, which returns to 
the previous screen mode - selection of a measurement channel. Likewise 
can be measured all individual channels. 
 
 
Automatic mode: 
Once the device is switched on use the encoder FUNCTION to reach the 
AUTOMATIC MODE and then again with FUNCTION select this mode. In 
automatic mode the measurement order is set at the factory and therefore 
not selected by the operator. The measurement sequence between the 
channels is the following - R1_2, R3_4, R1_3, R2_4, R1_4, R2_3. You 
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must start the measurement process by pressing both START / STOP 
buttons.  The screen displays Please, wait ... and after about one second 
the measurement result in ohms or kilohms. These values remain on the 
screen until you press again FUNCTION, which returns the screen to the 
selected mode, i.e. AUTOMATIC MODE.  
 
 
Important: In both modes the measurement starts by simultaneously 
pressing the Start and Stop buttons. In need of measuring emergency stop 
before its completion, you must press one of the buttons Start, Stop, or 
press FUNCTION. Following emergency stop the device is reset to start a 
new measurement. You must press the encoder in order to turn back on 
the device screen the data reset for start of a the new measurement. 
 
 
 
Locate and determine anomaly depth 
  

Once you've made the device settings, as well as the tests for 
determining the impedance background, you are ready for the actual 
measurement.  

 
Important: It is important to remember that by thrusting an electrode in the 
ground you do not measure resistance just below the electrode but at the 
midpoint between the two electrodes. That is, if you have for example 
thrust R1 and R2 at 30 meters from each other you really meter a point 
located in the middle between them. 

 
Where during first measurement you have squared a surface of let's 

say 30x30 meters and you get a different impedance in channel R3_4 
compared to other channels (Fig. 1), it is necessary to move the electrodes 
closer to the anomaly (about where electrodes 3 and 4 were stuck in this 
example) and repeat the measurement.  

 
 



 NOTSI EOOD 
Bulgaria, 9027 Varna 12, Troleyna Street 
Tel./fax 052/507227 ; GSM: 0895416570 

Web: www.notsi.com ; E-mail: sales@notsi.com 
 

Operating Manual for Ground Inspector 12 

 
        Fig.1 

 
This is necessary to set the anomaly at a maximum vicinity to the 
measurements centre and thus to locate it easier (Fig. 2). 
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        Fig. 2 

 
With each electrodes approaching the resistance values shall be lower 
(Fig. 3) 
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            Fig. 3 
 
 
When the values do not change anymore (for example these have changed 
to a distance between the electrodes of 5 meters and at length of 4 or less 
meters do not change anymore), it means that the anomaly (e.g. a treasure 
or other large metal array) is located at approximately 2.5 m depth. This 
approximate depth is obtained by dividing the distance between two 
electrodes (where values do not change anymore, in this particular 
example at a distance of 5 m) (Fig. 4). 
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                   Fig. 4 
 
 
 
Depth horizons 
  

In this type of instrumentation the relative eligible depth is equal to 
about 1/3 of the distance at which the electrodes are stuck (in ideal 
conditions it is quite possible to have 1/2 but it is recommended to adopt 
the more secure value). This means that if the electrodes are at a distance 
of 60 meters from each other you make measurement of a depth layer of 
about 20 meters. 
Since your unit kit is provided with a total of four electrodes to facilitate 
measurements in the field where you have no idea how deep is the 
anomaly, you may select to thrust two electrodes of different distances in 
line, thus covering simultaneously two depth horizons.  
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Example: 
If the electrodes 1 and 2 are thrust 30 meters from each other, and 
electrodes 3 and 4 are thrust 60 meters apart. Thus you get data from layer 
measurements on 10 and 20 meters deep (Fig. 5) 
 

 
(Fig. 5, Z1 and Z2 indicate the two depth horizons) 

 
 
 
Measurement data storage in the device memory (optional on models 
designed with the option of collecting data for visualization in professional 
software) 
 

All measurements data are saved in the device (in the model 
providing such opportunity) and each measurement is recorded with 
subsequent number. Upon reaching the serial number 3900, it is reset and 
starts counting again. If the measured resistance value is less than 1000 Ω 
it is stored as an integer in ohms. If the measured resistance value is 
greater than 1000 Ω it is stored as fractions in kilohm. 
 
Stored data can be saved in a text file on a USB flash memory. If the flash 
memory does not have a file named "DATA.TXT" it shall create 
automatically a new one. If you already have created such file from 
previous uses, then the new data shall be added in. The file stores data 
from measurements made since the last flash memory readings. To save 
data in a text file it is necessary, with the device is in menu to select 
operating mode to plug in a USB flash drive in the USB plug. Once the 
device detects the memory the indicator shall display "USB flash memory 
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detected!". During data recording on the file, the screen shall display 
"Writing data ...". Once the recording is completed the screen shall display 
"Successfully!". If for some reason no text file can be created the screen 
shall display "Cannot create a file!". If there are no data record in the text 
file the screen shall display "There is no entry data!". Data once read from 
the device cannot be re-read in a text file. However, if necessary, there is a 
possibility for the entire device data memory be read and written on a text 
file. Subsequently from this file you may extract only the data you need. In 
such cases before the accession of USB flash memory press and hold the 
Start button and then start recording while releasing the button. 
 
Note: When the USB memory is used to record data from the device it 
must contain a replacement file for the operating program! 
 
Where it may be necessary to delete all data measurement held in the 
memory a special procedure for all data deletion must be accessed. This is 
a complicated procedure in order secure through a difficult access 
erroneous erasure. The procedure is accessed by pressing simultaneously 
the encoder, the Start button and the button to turn on the device. The 
screen shall display a warning. In order to delete the data you must press 
the encoder. Once the procedure is completed the screen shall display 
"Successfully!" and the device shall switch on to operating mode. 
 
 
 
Device calibration 
 
Where necessary the device can be calibrated (which means to set the 
measuring cables impedance). Enter the calibration mode in order to 
shorten together all measuring wires and start calibration by pressing Start 
and Stop. Then, after each measurement from the result for each channel 
shall be subtracted its conductors impedance. 
 
 
Updating the operating program (firmware) 
 

The device allows for the replacement of the operating program 
(firmware). It is distributed by the manufacturer as a file with the extension 
COD and is transferred to the device using a USB flash memory. The 
replacement procedure is the following - the device must be in the 
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operating mode selection menu. Plug in to the USB plug an USB memory 
stick with recorded replacement file. Once the device detects the memory 
the indicator shall display “Update file detected!”. The file reading is 
indicated as the screen on the display reads "Reading data ..." and the size 
of the part read is displayed as a percentage of its total size. Then the file 
is checked by the readout displays "Checking file ...". f the check is 
successful the readout displays "The file is OK!". Then the device requires 
to remove the USB memory stick from the USB plug as displays "Please, 
unplug flash drive.". Once removed the screen displays "Updating ...". 
Upon completing replacement the device turns back to the operating mode 
selection menu. If the file is corrupt or invalid the device shall display "The 
file is damaged!" and shall require to plug out the USB memory stick from 
the USB plug.  
 
Note: When the USB memory is used to record data from the device it 
must contain a replacement file for the operating program! 
 
 
Charging the battery 
 

Ground Inspector operates with one battery 12V / 5Ah allowing you to 
make multiple measurements on a single charge. The device monitors the 
battery supply voltage. If the battery voltage falls below 10,6V the display 
indicates "The battery voltage is low!" and the LOW BAT LED lights. 
When it is necessary to charge the battery you shall use the automatic 
charger kit supplied with Ground Inspector.  
 
Mode of charging: 
 
- Take out the battery jack from the DC INPUT of Ground Inspector.  
- Plug in the jack in the automatic charger input jack. 
- Switch on the charger in the mains.  
- During charging lights up the charger green LED and on completion of 
charging the LED turns off. The red LED is unusable during charging the 
Ground Inspector. 
 
The charger is automatic, so there is no danger for the battery if you forget 
it in the mains voltage for longer period. 
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Important: Your battery is lead based and it is not recommended that it 
fells below the critical minimum because there is a danger that you may not 
be able to recharge it later. No need to wait that the indication LOW BAT 
turns on. You can charge the battery at any time, since it has no memory, 
as other types of similar batteries. 
 
 
Maintenance 
 
 After operating the device its front panel and other modules are 
cleaned using a soft brush so that abrasive particles fall (sand).  
Do not use solvents for cleaning as well as other aggressive chemicals. If 
absolutely necessary, you may slightly wet a cotton cloth and wipe 
individual modules (it is compulsory completed in device off position, due 
to electrocution risk when touching live parts). 
Where the device shall not be used for a long period of time it is 
recommended to charge its battery every month in order to maintain its 
capacity. 
 
 
We wish You successful operation! 


