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TCP/IPERAW -2y NT—&EO7O75

R

1. U &I

Hif T, TCPEEDEIZDOWTHHL 72
AfETld, 7025 24 %IP Version6 (IPv6) (Zxf
B &85 HEZOWTHHEZITH. 72, UDP:#@

BEIFILDOTUT T IV TIZOVTHRIT 5.

2. IPV6\DXFIS

M1EEfor sS4 7y v Tars50Thsb. X
FORENT DS NI, IPvAD 72 D R

ER, T TH Y, IPVBIIZRIE LT,

FNFNIIPVOIITIG L7z DIZHFET DY, £
NS IFIPvAIC G LT W, BAED X 9 %=1Pv4
M HIPVONDORBITOM/PEIIZBNTIE, TH>
DON—=Va IR L7z, TERETa FaraAn
iR R L2707 I 82T 52 LD, FOH
EELL, MTEE2EDLDICHERIETHD
LEZB.

(HiimE)

int main (int argc, char *argv[])
{

int sd;

struct sockaddr_in servaddr;

char *servname = argv[1];

int port = atol(argv[2]);

char buf[BUFLEN];

int len;

/1 SRR

struct hostent *ent = gethostbyname(servname);

// socket Z1ER%
sd = socket(AF_INET, SOCK_STREAM, 0);

memset(&servaddr, 0, sizeof(servaddr));
servaddr.sin_family = AF_INET;
servaddr.sin_port = htons(port);
memcpy (&servaddr.sin_addr,

(%)

K1 IPvAHZ IS4 T v Tar A

FISPE244E 7T H26H AR AT
R S T A R P A
(Frfed T755-8555 IO =i mi #igd 2 —14—1)

HAE LT

ln

>4 (IPv6, UDP)*

IPVvALIPVE6D K & i, 207 FL AER
WZHb. ZO7z0, 70 I VKFIET FLAEZHR
AL LT B, TRERIT H72012,
ry b5 A4 75 12 ikgetaddrinfof %S E S
TW5.

#include (netdb. h)

int getaddrinfo (const char *hostname,
const char *service,
const struct addrinfo *hints,
struct addrinfo **result);

hostnamelZlZHR A FAE721E7 F L AXTH %,
servicelZlX, Y=Y A#HF IR - I HETOLT
HafeEd A, hintsiENULLARA ~ % F 72138137
LR ECLELREREIREET 5.

struct addrinfo |

int ai_flags;

int ai_family;

int ai_socktype;
int ai_protocol;
size_t ai_addrlen;
struct sockaddr *ai_addr;

char *ai_canonname;

struct addrinfo *ai_next;

b

/.

ai_flags, ai family (7 KL 2 7 7 3 1), ai_
socktype (AN =24 /F—=% 275 L%), ai_protocol
(7ua b)) %hintslZdE %€ L CTgetaddrinfoZ MO8
H3 &, resultiZA R+ & O@EICLELREHRA
(7 FL Zidai_addriZ, Z®¥ 4 Xidai_addrlenil)
5N 5. Zihi2id, socket, bind, connectX?
Z DRBIRF T Hsendto, recviromZ L L X
N5 70 b aVIREORIRAETEIN TS, 2
D72%, getaddrinfo ZfH\WwWAHZ & T, FYuhan
AEFED I - FZ2HBET LI ENTEX S, T 72,
getaddrinfo T %E & 1L 7-hostname & servive |2 X it
T57 FLAENEEED 54, ai_nextr HwT
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V) AN SN, B O HA getaddrinfo
MHIBREND.

K2i27a baVviiilho2254 7 0T
T 75 A%RY. gethostbyname D FFONH L 234 <
70, socketRconnect®IFONH L2 7 1 ~ I 4K
HOTF =B EN TRV DONDbR 5.

#include <sys/socket.h>
#include <netdb.h>
#include <unistd.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>

#define SENDMSG "GET /index.html¥n"
#define BUFLEN 1024

int main (int argc, char *argv[])
{
int sd;
struct addrinfo hints, *res;
char buf[BUFLEN];
int len;

/! 7 KL AEOE A TS

memset(&hints, 0, sizeof(hints));

hints.ai_flags = 0;

hints.ai_family = AF_UNSPEC; // v4 T% v6 T% OK
hints.ai_socktype = SOCK_STREAM; // TCP

/] res [TEEIZLEREHRBASTND
getaddrinfo(argv[1], argv[2], &hints, &res);

// socket % {EHL

sd = socket(res->ai_family,
res->ai_socktype,
res->ai_protocol);

/1 (S AL
connect(sd, res->ai_addr, res->ai_addrlen);

/] G

send(sd, SENDMSG, strlen(SENDMSG), ©);
/] =5

len = recv(sd, buf, BUFLEN, 9);
buf[len] = '¥0';

fputs(buf, stdout);

close(sd);

return 0;

2 JuraviiviorsA4A 7Ty N7rars A

3. UDP & &

31 UDPIZDWT
UDPIL, TCPEEIU NG VAR—= BIZH DT
OhanVvcThb, TCPLEW, X7 a LA

HAE LT

TREMOZWF—% 750 7a balThsb".
TCPI, WBERINY FY o 7B ZIT\, @
BOBEEEZEEL TS, LarL, Zhug, K
FEF IR O LN THY), VT NY A 2HE
HERT L7 TV —2a 2BV Tid, ZomiER
M OBEASEE 7252 25 5. UDPIXE M
DIEREATD RV LICEY, ZOF ==~y F
P L7, HBWEBEWEREZIT) LDOTH 5.

UDPIZBWTIZ, listen, accept, connectZ i
FALE X T NT, 794 7 ¥ b idsendtod BT
P—=N—DOT7 FLAZ/ELTT -7 ZEREL,
= N—IbindLH DR, 7 FA4T Y M PLEDT—
% %recviromBEIC X > TRIET 5.
3.2 sendtoBg%L

UDP® %E ML X sendtofI ¥t TIrb L 5.

#include (sys/socket.h)

int sendto (int sd, void *buf,
size_t nbytes, int flags,
const struct sockaddr *to,
socklen_t addrlen):

sendtofd £ 1%, sendPAEL & FARIC A Y T — 2
DFNZHBHEA N, F—FbufZnbytes/S 1 b %
4 %. UDP#fE ClIHEMMAHE L S N TN
W, to (4 XiaddrlenTRENS) TRHEEELT
FLAER—P2IRET 5.

3.3 recvfromBI%L
UDP 508 ixrecviromBE L TIirbiL .

l

#include (sys/socket.h)

int recvfrom (int sd, void *buf,
size_t nbytes, int flags,
struct sockaddr *from,
socklen_t *addrlen);

recviromBd 1%, recvBAEL & FIARIC A v T —
TR HDIRA NSO T —F Hbufll K
nbytes N4 N ZET LT SH. FAMDOT FL A
fromiZ, ZDH A AiZaddrleniZild SN 5.

X 33 XU 4 IZUDPIC X Becho7 & 27 5 L4
Y. M40 —n—flloTarFa2iE, [
RIA LT 7 ML ZAT ) select BB H W5 T
W5, GEHOBR TG TE Lho72h, ZE hk
FrBH I,
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(R%)
int main(void)
{
int sd[MAX_SD], n_sd, max_sd, i;
struct addrinfo hints, *res, *p;
struct sockaddr_storage from;
socklen_t addrlen;
char msg[MAX_MSGLEN];
int msglen;
struct timeval time_out;
fd_set recv_fds;

memset(&hints, 0, sizeof(hints));
hints.ai_flags = AI_PASSIVE;
hints.ai_socktype = SOCK_DGRAM; // UDP
getaddrinfo(NULL, "7", &hints, &res);

max_sd = 0;

i=o0;

p = res;

while ( (p != NULL) && (i < MAX_SD) ) {

sd[i] = socket(p->ai_family, p->ai_socktype,

p->ai_protocol);
if ( max_sd < sd[i] )
max_sd = sd[i];

bind(sd[i], p->ai_addr, p->ai_addrlen);

p = p->ai_next;
++1;
}
n_sd = i;
freeaddrinfo(res);

/1 7FAT Y MhbORRNEEZ D EEET D
while (1) {
FD_ZERO(&recv_fds);
for (1=0; i< n_sd; i++ )
FD_SET(sd[i], &recv_fds);

time_out.tv_sec = 10; // 10 RPRRIZX A LT T K

time_out.tv_usec = 0;

if ( select(max_sd + 1, &recv_fds, NULL, NULL,
&time_out) == 0 ) {

fprintf(stderr, "time out.¥n");
break;

}

for (1i=0; i< n_sd; i++ ) {
if ( FD_ISSET(sd[i], &recv_fds) ) {
addrlen =sizeof(from);

msglen = recvfrom(sd[i], msg, MAX_MSGLEN, O,
(struct sockaddr *)&from, &addrlen);
write(STDOUT_FILENO, msg, msglen); // IR
sendto(sd[i], msg, msglen, O,
(struct sockaddr *)&from, addrlen);
}
¥

/] UM, R

for (1 =0; i< n_sd; i++ )

close(sd[i]);

return 0;

X3 UDPOZIAT Y NTarIh

HAE LT

(%)
#define MAX_MSGLEN 1024

int main (int argc, char *argv[])

{

int sd;

struct addrinfo hints, *res;
char msg[MAX_MSGLEN];

int msglen;

/1 7 RV REON A TS

memset (&hints, 0, sizeof(hints));

hints.ai_socktype = SOCK_DGRAM;

// argv[1]iT7RA M, argv[2]1dAR— hE7

getaddrinfo(argv[1], argv[2], &hints, &res);

sd = socket(res->ai_family, res->ai_socktype,
res->ai_protocol);

/7 EE (argv[3NITEET XA MBMEE STV D)
sendto(sd, argv[3], strlen(argv[3]), O,
res->ai_addr, res->ai_addrlen);

/] =15
msglen = recvfrom(sd, msg, MAX_MSGLEN, ©, NULL, ©);

/1 FoR
msg[msglen] = '¥0';
fputs(msg, stdout);

close(sd);
freeaddrinfo(res);

return 0;
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Flow Rate Control using Particle Excitation Valve with Non-linear Compensation

Daisuke HIROOKA, Koichi SUZUMOR]I, Takefumi KANDA

The purpose of this study is the development of a valve that can precisely control pneumatic cylinders. The valve is

lightweight and has simple structure. The valve uses a piezoelectric oscillator which is driven in the resonance mode, and it

can control flow rate by controlling the amplitude of the particle excitation. In this report, we have designed a new

prototype for the purpose of high controllability. We have applied a non-linear control algorithm to control Q-V nonlinearlity

of this valve. We found that this control works well to realize linear Q-V characteristics.

Key Words: Control valve, Actuator, Pneumatics
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Development and Application of Alternate Direction Air Compressor
Toshihiro YOSHIMITSU, Takayoshi FUJITA, Osamu OYAMA

This paper proposes a new type of compressor that can discharge air in alternate directions. This compressor can

operate the direction/speed of a cylinder by changing the clockwise/counterclockwise rotational direction and the

rotational speed of the compressor, and also does not need additional solenoid control valves. The key issue here is to

develop an alternate direction air compressor having effective performance. In this report, we verify the fundamental

characteristics and advantages of this compressor. We also investigate the possibility a cylinder system using this new type

of compressor.

Key words : Alternate Direction Air Compressor, Air Motor
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Z DIz,
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13125 1125 25
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150 150 50
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Table 2 Static characteristic of alternate direction air

compressor
Input sgnal Frequency Push velocity | Pull velocity

(bit) (Hz) (m/s) (m/s)

30 21 0114 0173

40 28 0215 0265

50 35 0298 0332

60 42 0367 0381

70 50 0369 039

80 57 0420 0430

90 64 0443 0465

100 71 0446 0472
L B B
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Fig.8 Experimental result of position control by
alternate direction air compressor
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Table 3 Integrated supply flow rate

Flow rate [ ¢]
Alternate * Air suction ” Reduction rate
Ist 005 023 7826%
2nd 002 023 91.30%
3rd 002 021 9048%
4th 001 022 9545%
5th 001 022 9545%
total 011 111 90.09%

a) Air drive circuit by alternate direction air compressor
b) Air drive circuit by air suction system
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Table 4 Comparison of theoretical and measured value of
power consumption (W-s)

Alternate * Air suction " Reduction rate
Theoretical | Measured | Theoretical | Measured | Theoretical | Measured
Ist 139 296 228 257 390% -152%
2nd 167 335 346 406 51.7% 175%
3rd 167 336 346 406 517% 172%
4th 165 329 346 406 523% 190%
5th 164 330 346 406 526% 187%
total 802 1626 1612 1881 502% 136%

a) Air drive circuit by alternate direction air compressor
b) Air drive circuit by air suction system
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Development of Pneumatic Quadruped Robot
(1st Report : Motion Control by Introducing Disturbance Observer)

ZiLei ZHAO, Masahiro TAKAIWA, Toshiro NORITSUGU, Daisuke SASAKI

We develop a quadruped walking robot, assuming human cooperative tasks in construction building or rescue activity in

disaster environment. Pneumatic cylinders are employed as driving actuators since they have explosion proof and inherent

compliance. Owing to the compliance feature, external force is easily estimated based on the inner pressure of the cylinder.

We provided a compliance control system on each leg based on the estimated floor reaction force with disturbance

observer. After giving an overview of the developed quadruped walking robot, we describe the kinematics, statics and

control system of each leg. We propose a motion control strategy based on the floor reaction force estimated using a

disturbance observer. The validity of the proposed control system is verified through some experiments.

Key words : words : Quadruped robot, Pneumatic actuator, Disturbance observer
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Fig. 2 Schematic diagram of leg
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(a) Orientation detection

(b) Orientation compensation

Fig. 6 Orientation detection and compensation
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