
#!/usr/bin/env python1
2
# Neato XV-11 Scanning LIDAR via Raspberry Pi3

4
# Adapted by Noah Z Brock from:5
# XV-11 Lidar Test6
# Copyright 2010 Nicolas "Xevel" Saugnier7
#8
#Licensed under the Apache License, Version 2.0 (the "License");9
#you may not use this file except in compliance with the License.10
#You may obtain a copy of the License at11
#12
#      http://www.apache.org/licenses/LICENSE-2.013
#14
#Unless required by applicable law or agreed to in writing, software15
#distributed under the License is distributed on an "AS IS" BASIS,16
#WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.17
#See the License for the specific language governing permissions and18
#limitations under the License.19

20
# for communication with the LIDAR: PySerial21
# for pwm output from RaspberryPi: wiringpi2 22

23
import math, threading, thread, time, sys, traceback, wiringpi2 as wiringpi24

25
#--SETTINGS----------------------26
low_dist = 15027
high_dist = 297528
off_dist = 70029
distance_threshold = 1530
pwm_high = 102331
pwm_low = 032
last_pwm = 033
reverse_pwm = True34
last_minAngle = 035
remove_angle_low = 10036
remove_angle_high = 11537
remove_angle_range = range(remove_angle_low,remove_angle_high)38
remove_angle_distance = 250039
last_speed = 040
increment = 141
show_data = False42
show_speed = False43
show_angle = False44
max_buffer = 198045
ease_up = .00146
ease_down = .000547
com_port = "/dev/ttyAMA0"48
ser = None49
baudrate = 11520050
init_level = 051
index = 052
distlist = [i for i in range(360)]53
masterlist = []54
print "Scanning PiDAR by NZB"55
print "Stay out of range for first 10 seconds to acquire room data"56
print "press ctrl+c to pause and check data"57
#---------------------------------58

59
#--WIRINGPI-SETTINGS--------------60
wiringpi.wiringPiSetup()61
wiringpi.pinMode(1,2) #set GPIO pin 18 to pwm mode, this is the LED pin62
wiringpi.pwmSetMode(0) #set pwm mode to mark:space63
wiringpi.pwmWrite(1,0) #write 0 to GPIO pin 1864
wiringpi.pwmSetRange(pwm_high+1)65
wiringpi.pwmSetClock(200) #200 is default aka smooth66
#---------------------------------67

68
69

def checksum(data):70
    #Compute and return the checksum as an int.71
    #data -- list of 20 bytes (as ints), in the order they arrived in.72

73
    # group the data by word, little-endian74
    data_list = []75
    for t in range(10):76
        data_list.append( data[2*t] + (data[2*t+1]<<8) )77
    # compute the checksum on 32 bits78
    chk32 = 079
    for d in data_list:80
        chk32 = (chk32 << 1) + d81

82
    # return a value wrapped around on 15bits, and truncated to still fit into 15 bits83
    checksum = (chk32 & 0x7FFF) + ( chk32 >> 15 ) # wrap around to fit into 15 bits84
    checksum = checksum & 0x7FFF # truncate to 15 bits85
    return int( checksum )86

87
def compute_speed(data):88
    current_speed = float(data[0]|(data[1]<<8))/ 6489
    return current_speed90

91
def compute_distance(angle, data):92

global low_dist, high_dist, off_dist, distlist93
94

d0= data[0]95
d1= data[1]96
d2= data[2]97
d3= data[3]98
dist = d0 | (( d1 & 0x3f) << 8)99

100
#if distance is new, edit list101
if distlist[angle]!=dist:102

distlist[angle]=dist103
104

#if distance is less than low distance, make it high distance105
if distlist[angle]<=low_dist:106

distlist[angle]=high_dist107
108

def compute_min(list):109
global low_dist, high_dist110

111
if min(list)>low_dist and min(list)<off_dist:112

return high_dist113
else:114

return min(list)115
116

def test_int(response):117
    try:118
        int(response)119
        return True120
    except:121
        return False122

123
def compute_pwm(input_value):124

global distlist,low_dist,high_dist,pwm_low,pwm_high125
126

pwm=translate(input_value,low_dist,high_dist,pwm_low,pwm_high)127
rev_pwm=abs(pwm-pwm_high)128
if reverse_pwm==True:129

return rev_pwm130
else:131

return pwm132
133

def compare_master():134
global masterlist, distlist, distance_threshold, high_dist135
for i,j in zip(masterlist,distlist):136

if j+distance_threshold < i:137
return True138

else:139
return False140

141
def pwm_led(value):142

global pwm_high, pwm_low143
144

#keep pwm in range145
if value>pwm_high:146

value=pwm_high147
if value<pwm_low:148

value=pwm_low149
150

wiringpi.pwmWrite(1,value)151
152

def remove_angle(list,new_element,indices):153
return[new_element if i in indices else e for i, e in enumerate(list)]154

155
156

def easing(last_value, current_value):157
global increment, ease_up, ease_down158

159
if current_value==0:160

pwm_led(0)161
else:162

while current_value<last_value:163
pwm_led(last_value)164
last_value -= increment165
if show_data==True: print last_value166
#difference = last_value-current_value167
time.sleep(ease_down)168

while current_value>last_value:169
pwm_led(last_value)170
last_value += increment171
if show_data==True: print last_value172
#difference = current_value-last_value173
time.sleep(ease_up)174

if current_value==last_value:175
pwm_led(current_value)176
return current_value177

178
def translate(x,in_min,in_max,out_min,out_max):179

return (x-in_min)*(out_max-out_min)/(in_max-in_min)+out_min180
          181
def read_v_2_4(ser):182

global init_level, angle, index183
global off_dist, low_dist, high_dist, distance_threshold, distlist, remove_angle_range, masterlist184
global pwm_high, pwm_low, last_pwm, last_minAngle, last_speed185
global increment, max_buffer, ease_up, ease_down186
global show_data, show_speed, show_angle187

188
while True:189

try:190
elapsed=time.clock()-start191
time.sleep(0.00001) # do not hog the processor power192
if init_level == 0:193

b = ord(ser.read(1))194
# start byte195
if b == 0xFA :196

init_level = 1197
else:198

init_level = 0199
if ser.inWaiting()>max_buffer:200

ser.flushInput()201
elif init_level == 1:202

# position index 203
b = ord(ser.read(1))204
if b >= 0xA0 and b <= 0xF9  :   205

index = b - 0xA0206
init_level = 2207

elif b != 0xFA:208
init_level = 0209
if ser.inWaiting()>max_buffer:210

ser.flushInput()211
elif init_level == 2 :212

# motor speed213
b_speed = [ ord(b) for b in ser.read(2)]214

215
# distance data216
b_data0 = [ ord(b) for b in ser.read(4)]217
b_data1 = [ ord(b) for b in ser.read(4)]218
b_data2 = [ ord(b) for b in ser.read(4)]219
b_data3 = [ ord(b) for b in ser.read(4)]220

221
# for the checksum, we need all the data of the packet...222
# this could be collected in a more elegent fashion... 223
all_data = [ 0xFA, index+0xA0 ] + b_speed + b_data0 + b_data1 + b_data2 + b_data3 224

225
# checksum  226
b_checksum = [ ord(b) for b in ser.read(2) ]227
incoming_checksum = int(b_checksum[0]) + (int(b_checksum[1]) << 8)228

229
# verify that the received checksum is equal to the one computed from the data230
if checksum(all_data) == incoming_checksum:231

232
#get motor rpm233
current_speed = int(compute_speed(b_speed))234

235
#toggle print speed236
if show_speed and current_speed != last_speed:237

print current_speed,'RPM'238
last_speed=current_speed239

240
#send all distance data to distance function241
compute_distance(index * 4 + 0, b_data0)242
compute_distance(index * 4 + 1, b_data1)243
compute_distance(index * 4 + 2, b_data2)244
compute_distance(index * 4 + 3, b_data3)245

246
# if elapsed > 10 and elapsed < 11:247
# masterlist = list(distlist)248
# high_dist = max(masterlist)249
# 250
# if elapsed > 11:251
# if compare_master():252

253
#minimum distance from master list in MM254
closest_distance = compute_min(distlist)255

256
#find angle (0-359) of the closest object257
current_minAngle = distlist.index(min(distlist))258

259
current_pwm = compute_pwm(closest_distance)260

261
#compute difference in pwm value262
difference_pwm = abs(last_pwm-current_pwm)263

264
#test if new value is different from las value and greater than distance threshold265
if difference_pwm>distance_threshold:266

267
easing(last_pwm, current_pwm)268

269
#set last_pwm to current pwm270
last_pwm = current_pwm271

272
if current_minAngle != last_minAngle:273

last_minAngle = current_minAngle274
275

#flush the buffer276
if ser.inWaiting()>max_buffer:277

ser.flushInput()278
279

# reset and wait for the next packet280
init_level = 0281

282
# default, should never happen...283
else:284

init_level = 0285
286

except KeyboardInterrupt:287
show_data = False288
show_speed = False289
show_angle = False290
print '\nCurrent Data:'291
print 'closest_distance:',closest_distance,'MM'292
print 'current_pwm:',current_pwm,'PWM'293
print 'current_minAngle:',current_minAngle,'DEG'294
print 'high_dist:',high_dist,'MM'295
print 'current_speed:',current_speed,'RPM'296
print 'Pausing...'297
time.sleep(.5)298
print "type a value 0-1023 to set the minimum pwm"299
print "type 'set current' to set current distance to high distance"300
print "type 'data' to toggle show data values"301
print "type 'speed' to toggle show motor speed"302
print "type 'quit' to exit"303
print "Hit ENTER to continue"304
try:305

response = raw_input()306
if response == 'quit':307

wiringpi.pwmWrite(1,0)308
sys.exit()309
break310

elif response == 'set current':311
high_dist = closest_distance312

elif response == 'data':313
show_data = not show_data314

elif response == 'speed':315
show_speed = not show_speed316

elif test_int(response) and int(response)<=pwm_high:317
pwm_low = int(response)318
print 'setting pwm_low to', pwm_low319

print 'Resuming...'320
except KeyboardInterrupt:321

print 'Resuming...'322
continue323

except:324
traceback.print_exc(file=sys.stdout)325
wiringpi.pwmWrite(1,0)326

327
import serial328
ser = serial.Serial(com_port, baudrate)329
ser.flushInput()330
start=time.clock()331
th1 = thread.start_new_thread(read_v_2_4(ser), ())332
sys.exit()333

334


