
CHINA sounds from the profiler provide informa- 
tion on the depth of those deposits. 

New Robotic Vessel. The vehicle was put through its paces rids during a Chinese ,ition to a region 

Deep-Ocea n Exploration some 1350 kilometers southeast of Hono- 
lulu. CR-01 spent 8 h m  on each of five 
dives, conducd between 21 May and 27 June, 
erqforing an area the size of a large golf course 

BEIJWWhina has deployed a new and mnt.  Powered by a group of silver-zinc bat- from an altitude of between 3 and 5 meters 
untetheted robotic submarine that extends teries with a total capacity of 4.8 kilowatt- above the sea floor. 
the reach of researchers and others inter- hours, the vessel has a misingspeed of 2 knots, The project, Wed by the State Science 
ested in learning more about the deep withbumsup to 2.7 knotstS and Technology Commission, began as an 
oaean. In a series of dives earlier this year To avoid collisionsg the AUV uses five effort to design an AUV capable of diving 
in the central Pacific, the autonomous un- ranging sonars with a 60-meter range. It to 1000 meters as part of China's high- 
derwater vehicle (AUV) CR-01 went down also uses one long-baseline acoustic posi- level Pmject 863, hgun in 1985. In 1992, 
4000 meters, matching the deepest levels tioning system for navigation. TBe system the Chinese hJmed to Rttssia for help. "The 
reached by other sub.mersibles. It can re- consists of three beacons placed on thesea- Vladiv-k-based Institute of Maritime 
main underwater for an extended period of bed and separzted by a distance of 3.6 kilo- T&logy bbleots bad some technologies 
time, maneuver to avoid absmcles, and take meters, dong with one dsysstem installed we bocdbp needed, such as the long-baseline 
both still and video pictures. on the support ship d oae en the AUV. a a w k  system a4ld the autq&t sealing tech- 

The achievement puts China in the Each pan- of the s y m  can send and re- noiogy," says Xu Eengran, an automatic con- 
front ranks of countries-notably France, ceive s&iaZs, dl&* con W l ' s  deputy g d  
Russia, the United States, and Japan--with point h mht relame to designer. "Mare impor- 
sueh a capability. And it may provide a %s suppatship a d  t6 m d  tantly, they have valu- 
boost fot the entire field, which in the post- CO-& for reawezing the abk operating experi- 
Cold War era has had ta scramble for fund- vehicle. This l o ~ ~ ~ i n e  m e  under the water" 
ing. "It's a significant accomplishmei~t," system can cwer.an sea o$ with a variety of vessels, 
says James Bales of the A W  mast recendy the MT-88, 
lab at the M - c h e  1mti- also rased at aXX) meters. 
tute of Technology, which bas Tlrat knowledge, Xu saps, 
a fleet &.five smaller AWs* blended with Chi- 
"The fact that China is put- nose expertise in auto- 
ting major remunzeg into an- mtic  control technolo- 
tonomous vehicles also d- &a, propulsion and en- 
dates what the rest of trs have ergy system, and vehicle- 
been doing." ze~owexy m&+ 

Exploring the deep-cwan 's M i h i 1  Ageev, di- 
floor is a formidable tdm- rector of the Vladivos& 
logical challenge. Bides the institute, sags he mtici- 
great pressure and the d&- 8- pates additional joint . 
cultyin-unicatingm pmjeas with China The 
thousands of meters of sea ' 

' - 9. *. -- .,, ,;: . , . ," '-.-. . .r institute was also hired 
water, navigathg through un- ..,, + ,> . .  , to help desii  and build 
known and irregular terrain is a treacherous about 40 K)-, with& this ma, a similar AUV far South Korea. 
business. But the potential rewatds-both t h e s y s e m t s @ ~  accuracy is 10 meters. CR-Ql's fim-and nd far only--client is 
economic and scientific-ate cotaplling. In caw of a breakdownt Feng says, the ro- the China Ocean M k d  R - m  RGrD 
The vehicle can bR used to get infmnation bot is capable of automtially resurfacing Amciation. S# by seven state de- 
on the topagmphy and hyd~&gy of the sea and mising the alam signal by extending pamnents, b asm~iatim*s main task is to 
bed, t~ explore mineral zmm &em-  an emergency wireless antenna and flash- explore and exploit mineral ~ ~ ~ u r c e s  in an 
ter, and to search for & objeczs. It is ing its lights. area of 75,000 square kilmeters under the 
currently being used to explore deep-sea The robot has no extemal devices to Pacific designad by the IkpSeabed Au- 
lnineral d e w t s  and is available far contract callect samples. To get information on thority, an intematisnal organization that 
work, "It gives China the &1@cal means metal-rich nodules that litter parts of the oversees ocean4o0~ explorations. 
for tapping ocean mineral resowces," says Pacific sea flm, exgG'ins wnar expert Zhu CR-01 appears ready to play an i m p -  
the robot's designer* automatic control ex- Weiqing, h m  the &@~g-based Institute tant role in &at exploration, and mineral 
pert Feng Xisheng of the Shenyang Institute of Acoustics mder the Chinese Academy of association ofiehls say rhcy hope to acquire 
of Automation. Sciences, the robot takes photos (up to at k t  one more AUV, paid for by the state 

The to@-shaped A W  is 4.4 meters 3000 expcmred and video recotdings with commission. Tfie Shenyang Institute is also 
long, 0.8 meters in diamete~, and weighs a camera thaf hob& 4 hours of tape. It has ~oaking for outside support from other gav- 
130Q kilograms, making it significantly big- two side-scanning sanars that can operate e . m n t s  and private compamies, including 
ger and heavier than other deep-diving ro- within a range af 350 meters on each side those ia France, Sweden, I'talg, and the 
bats are. Its size allows far larger batteries, and one chirp subhaam @ler can United Srateg. 
which means more staying power-up to penetrate 50 meters into the seabed. Simale -Li HIte 
23 houwmd reduces thp: wed for minia- emitted by the side sonars help rewaders 
mized semrs and ather s p e d k d  equip- analyze an area for any mineral deposits; ~ H H u i ~ f o r r C h i r l a F e a n a P s b B ~ .  
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