S-LOV-CBRN:
System of Chemical, Biological, Radiation and Nuclear Reconnaissance

On March 11, 2014, the 31st Brigade of Radiation, Chemical and Biological Protection of the Army of the Czech Republic received the first S-LOV-CBRN complex. The main element of the system is a special variant of IVECO LMV vehicle.

Today, weapons of mass destruction (i.e. chemical, biological, radiation and nuclear ones) are usually considered as one of the main threats not only for the military forces in the battlefield, but also for civilians. Therefore, detection of the CBRN weapons and protection against them can be seen as a very important task for the forces in both “classical” and asymmetric wars or other conflicts. And the new S-LOV-CBRN system is one of the most-prominent additions to the distinguished anti-CBRN capabilities of the Czech armed forces. The official army tests of the prototype were successfully finished in October 2013.

Five principal requirements
The main tasks for the system were set in 2008, as follows:
1. Automatic collection and analysis of CBRN data during mobile reconnaissance, marking of dangerous zones and providing warning to friendly forces nearby.
2. Remote CBRN, visual or acoustic reconnaissance of high-risk zones with unknown security and CBRN situation by robotic ground vehicle.
3. Automatic collection and analysis of CBRN data (through mounted or external instruments) and providing warning to friendly forces at a surveillance post.
4. Remote automatic monitoring of CBRN situation in a distant zone.
5. Providing both passive and active protection for the crew against effects of CBRN weapons and enemy fire or mines, and also enabling active fire resistance.
The demands were met through cooperation of three state-owned enterprises: VOP CZ Šenov, Military Research Institute in Brno and Military Technical Institute in Prague. The consequent system can be described as an advanced and remarkably compact tool, which can significantly enhance capabilities of the CBRN detection.

The essential construction
The major component of the S-LOV-CBRN system is the LOV-CBRN vehicle. It is based on the Italian IVECO LMV vehicle, also known as LOV (Lehké Obrněné Vozidlo) in the Czech army. In this particular system, the LVM M65E19 WM-LONG variant is used, as there was a need of placing special container on the rear part of the frame. The two-man crew in the cabin consists of driver and commander. The container contains three main subsystems of the whole complex. These are: On-board Information System (PIS, Palubní Informační Systém), Special Chemical Superstructure (SChN, Speciální Chemická Nástavba) and Combined Subsystem of the Overpressure Protection (KPPO, Kombinovaný Podsystém Přetlakové Ochrany). The roof of the special container also offers a place for the equipment of the active self-defense, i.e. for the remote-controlled weapon station. The prototype was equipped with ZSRD-07 (stands for Zbraňová Stanice Řízená Dálkově, i.e. weapon station, remote-controlled) from Slovakia. The station is usually armed with a PKT 7,62-mm caliber machine-gun (although another types of machine-guns up to 12,7-mm caliber can also be installed), six smoke grenade launchers, two daylight TV cameras and a night-vision camera.

Main functional subsystems
The On-board Information System (PIS) is the main automatic feature of the LOV-CBRN and the main information source for the crew. It enables them to visually monitor the environment and acquire chemical, biological, radiation, nuclear, visual and acoustic information, not only by the complete set of all sensors in the vehicle, but also by sensors in the external monitoring device. The PIS is connected with the remote-controlled weapon station and gets information from its sensors. It also provides warning against potential CBRN contamination and controls the KPPO protection subsystem. PIS also conducts automatic or manual creating and sending of the CBRN messages via radio-station or Ethernet cable. The main input and output element of the PIS is an advanced graphic user interface. Special Chemical Superstructure (SChN) is a main functional component of the LOV-CBRN, as it contains the CBRN sensors and elements for warning of allied forces and for marking of dangerous zones. The set of the CBRN sensors includes subsystems for chemical and biological detection; the first one reads chemical agents (in form of vapor or aerosol) in the air, in the vehicle itself (in a case of contamination) and on the ground surface, while the other one detects aerosols with biological agents. The automatic Combined Subsystem of the Overpressure Protection (KPPO) consists of filtration/ventilation device, emergency air-supply apparatus and control unit.

The unmanned supplement
Another new and unique feature of the S-LOV-CBRN system is its robotic subsystem, known also as Orpheus AC2. This unmanned ground vehicle was developed at the Brno University of Technology (VUT Brno, Vysoké Učení Technické) at a request of the Czech army. It could be used for visual, acoustic, chemical or radiation reconnaissance of dangerous zones, as it could be remotely controlled by the vehicle commander via cable (at a maximum distance of 100 m) or wireless radio connection (over to 1 km distance). Orpheus AC2 vehicle is equipped with a set of four large wheels, enabling it to find a way even in the most difficult terrain conditions; for example, it can overcome a 20 cm high vertical step. It can achieve top-speed of about 8,5 kph and its maximum endurance could extend to 4 hours. With full weight of about 50 kg, this robot is also well protected against aggressive and corrosive chemical substances. This is also very important, as such substances are frequently used for decontamination purposes, and it is known that similar robots are often damaged by them.

The trailer with equipment
The last (but optional, not necessary) part of the S-LOV-CBRN system is the trailer, known as P-LOV-CBRN in the full name. This two-wheeled trailer performs mainly logistical functions and usually transports external devices of the SChN superstructure or supplement materials to the surveillance post. The external monitoring device is another new and unique feature of the S-LOV-CBRN complex. Essentially, it can perform two basic missions. When connected with the LOV-CBRN vehicle at the surveillance post, it can expand its detection capabilities. But it is also able to work as an autonomous monitoring station that can be placed almost anywhere, according to instant needs. The device includes CBRN monitoring module, biological aerosol detector and meteorological station. The monitoring module is generally used for autonomous monitoring, but it could also perform as crew-served station, enabling analysis and sending of messages (in CBRN4 format) via radio-station or via Ethernet cable. The external monitoring device can be supported by electrical generator, transported by the P-LOV-CBRN trailer. The trailer could also carry decontamination kit, camouflage covers and material for support of the detached service of the soldiers at the surveillance post. 
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